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“Georgian Medical News” is a Georgian-Russian-English-German monthly journal
and carries original scientific articles on medicine and biology, which are of experimental,
theoretical and practical character.
“Georgian Medical News” is a joint publication of GMN Editorial Board and
The International Academy of Sciences, Education, Industry and Arts (U.S.A.).
“Georgian Medical News” is included in the international system of medical
information “MEDLINE” which represents the central electronic database of the world
medical scientific literature. The journal is stored in the funds of US national library. It is

listed in the catalogue of The Central Scientific-Medical Public Library of Russian Federation and world-wide catalogues: “Ulrich’s International Periodicals Directory” and
“Medical and Health Care Serials in Print”. Articles from the bulletin are under review
of scientific and technological informative journal of the Russian Academy of Sciences.
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Ê ÑÂÅÄÅÍÈÞ ÀÂÒÎÐÎÂ!
Ïðè íàïðàâëåíèè ñòàòüè â ðåäàêöèþ íåîáõîäèìî ñîáëþäàòü ñëåäóþùèå ïðàâèëà:
1. Ñòàòüÿ äîëæíà áûòü ïðåäñòàâëåíà â äâóõ ýêçåìïëÿðàõ, íà ðóññêîì èëè àíãëèéñêîì ÿçûêàõ, íàïå÷àòàííàÿ ÷åðåç ïîëòîðà èíòåðâàëà íà îäíîé ñòîðîíå ñòàíäàðòíîãî ëèñòà ñ øèðèíîé ëåâîãî ïîëÿ â òðè ñàíòèìåòðà. Èñïîëüçóåìûé êîìïüþòåðíûé øðèôò - Times New Roman (Êèðèëëèöà), ðàçìåð øðèôòà - 12. Ê ðóêîïèñè, íàïå÷àòàííîé íà êîìïüþòåðå, äîëæíà áûòü ïðèëîæåíà äèñêåòà ñî ñòàòü¸é. Ôàéë ñëåäóåò îçàãëàâèòü ëàòèíñêèìè ñèìâîëàìè.
2. Ðàçìåð ñòàòüè äîëæåí áûòü íå ìåíåå ïÿòè è íå áîëåå äåñÿòè ñòðàíèö ìàøèíîïèñè,
âêëþ÷àÿ óêàçàòåëü è ðåçþìå.
3. Â ñòàòüå äîëæíû áûòü îñâåùåíû àêòóàëüíîñòü äàííîãî ìàòåðèàëà, ìåòîäû è ðåçóëüòàòû
èññëåäîâàíèÿ è àñïåêòû èõ îáñóæäåíèÿ.
Ïðè ïðåäñòàâëåíèè â ïå÷àòü íàó÷íûõ ýêñïåðèìåíòàëüíûõ ðàáîò àâòîðû äîëæíû óêàçûâàòü
âèä è êîëè÷åñòâî ýêñïåðèìåíòàëüíûõ æèâîòíûõ, ïðèìåíÿâøèåñÿ ìåòîäû îáåçáîëèâàíèÿ è
óñûïëåíèÿ (â õîäå îñòðûõ îïûòîâ).
4. Òàáëèöû íåîáõîäèìî ïðåäñòàâëÿòü â ïå÷àòíîé ôîðìå. Ôîòîêîïèè íå ïðèíèìàþòñÿ.
Âñå öèôðîâûå, èòîãîâûå è ïðîöåíòíûå äàííûå â òàáëèöàõ äîëæíû ñîîòâåòñòâîâàòü
òàêîâûì â òåêñòå ñòàòüè. Òàáëèöû è ãðàôèêè äîëæíû áûòü îçàãëàâëåíû.
5. Ôîòîãðàôèè äîëæíû áûòü êîíòðàñòíûìè è îáÿçàòåëüíî ïðåäñòàâëåíû â äâóõ
ýêçåìïëÿðàõ. Ðèñóíêè, ÷åðòåæè è äèàãðàììû ñëåäóåò ïðåäñòàâëÿòü ÷åòêî âûïîëíåííûå òóøüþ;
ôîòîêîïèè ñ ðåíòãåíîãðàìì - â ïîçèòèâíîì èçîáðàæåíèè.
Íà îáîðîòå êàæäîãî ðèñóíêà êàðàíäàøîì óêàçûâàåòñÿ åãî íîìåð, ôàìèëèÿ àâòîðà,
ñîêðàù¸ííîå íàçâàíèå ñòàòüè è îáîçíà÷àþòñÿ âåðõíÿÿ è íèæíÿÿ åãî ÷àñòè.
Ïîäïèñè ê ðèñóíêàì ñîñòàâëÿþòñÿ îáÿçàòåëüíî íà îòäåëüíîì ëèñòå ñ óêàçàíèåì íîìåðîâ
ðèñóíêîâ. Â ïîäïèñÿõ ê ìèêðîôîòîãðàôèÿì ñëåäóåò óêàçûâàòü ñòåïåíü óâåëè÷åíèÿ ÷åðåç îêóëÿð
èëè îáúåêòèâ è ìåòîä îêðàñêè èëè èìïðåãíàöèè ñðåçîâ.
6. Ôàìèëèè îòå÷åñòâåííûõ àâòîðîâ ïðèâîäÿòñÿ â ñòàòüå îáÿçàòåëüíî âìåñòå ñ èíèöèàëàìè,
èíîñòðàííûõ - â èíîñòðàííîé òðàíñêðèïöèè; â ñêîáêàõ äîëæåí áûòü óêàçàí ñîîòâåòñòâóþùèé
íîìåð àâòîðà ïî ñïèñêó ëèòåðàòóðû.
7. Â êîíöå êàæäîé îðèãèíàëüíîé ñòàòüè äîëæåí áûòü ïðèëîæåí áèáëèîãðàôè÷åñêèé
óêàçàòåëü îñíîâíûõ ïî äàííîìó âîïðîñó ðàáîò, èñïîëüçîâàííûõ àâòîðîì. Ñëåäóåò óêàçàòü
ïîðÿäêîâûé íîìåð, ôàìèëèþ è èíèöèàëû àâòîðà, ïîëíîå íàçâàíèå ñòàòüè, æóðíàëà èëè êíèãè,
ìåñòî è ãîä èçäàíèÿ, òîì è íîìåð ñòðàíèöû.
Â àëôàâèòíîì ïîðÿäêå óêàçûâàþòñÿ ñíà÷àëà îòå÷åñòâåííûå, à çàòåì èíîñòðàííûå àâòîðû.
Óêàçàòåëü èíîñòðàííîé ëèòåðàòóðû äîëæåí áûòü ïðåäñòàâëåí â ïå÷àòíîì âèäå èëè íàïèñàí îò
ðóêè ÷åòêî è ðàçáîð÷èâî òóøüþ.
8. Äëÿ ïîëó÷åíèÿ ïðàâà íà ïóáëèêàöèþ ñòàòüÿ äîëæíà èìåòü îò ðóêîâîäèòåëÿ ðàáîòû èëè
ó÷ðåæäåíèÿ âèçó è ñîïðîâîäèòåëüíîå îòíîøåíèå, íàïèñàííûíå èëè íàïå÷àòàííûå íà áëàíêå è
çàâåðåííûå ïîäïèñüþ è ïå÷àòüþ.
9. Â êîíöå ñòàòüè äîëæíû áûòü ïîäïèñè âñåõ àâòîðîâ, ïîëíîñòüþ ïðèâåäåíû èõ ôàìèëèè,
èìåíà è îò÷åñòâà, óêàçàíû ñëóæåáíûé è äîìàøíèé íîìåðà òåëåôîíîâ è àäðåñà èëè èíûå
êîîðäèíàòû. Êîëè÷åñòâî àâòîðîâ (ñîàâòîðîâ) íå äîëæíî ïðåâûøàòü ïÿòè ÷åëîâåê.
10. Ê ñòàòüå äîëæíû áûòü ïðèëîæåíû êðàòêîå (íà ïîëñòðàíèöû) ðåçþìå íà àíãëèéñêîì è
ðóññêîì ÿçûêàõ (âêëþ÷àþùåå ñëåäóþùèå ðàçäåëû: âñòóïëåíèå, ìàòåðèàë è ìåòîäû, ðåçóëüòàòû
è çàêëþ÷åíèå) è ñïèñîê êëþ÷åâûõ ñëîâ (key words).
11. Ðåäàêöèÿ îñòàâëÿåò çà ñîáîé ïðàâî ñîêðàùàòü è èñïðàâëÿòü ñòàòüè. Êîððåêòóðà
àâòîðàì íå âûñûëàåòñÿ, âñÿ ðàáîòà è ñâåðêà ïðîâîäèòñÿ ïî àâòîðñêîìó îðèãèíàëó.
12. Íåäîïóñòèìî íàïðàâëåíèå â ðåäàêöèþ ðàáîò, ïðåäñòàâëåííûõ ê ïå÷àòè â èíûõ
èçäàòåëüñòâàõ èëè îïóáëèêîâàííûõ â äðóãèõ èçäàíèÿõ.
Ïðè íàðóøåíèè óêàçàííûõ ïðàâèë ñòàòüè íå ðàññìàòðèâàþòñÿ.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:
1. Articles must be provided with a double copy, in English or Russian languages and typed or computer-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5
spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian
and Russian materials).
With computer-printed texts please enclose a diskette carrying the same file titled with Latin symbols.
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3. Submitted material must include a coverage of a topical subject, research methods, results, and
review.
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number under which the author is listed in the reference materials.
7. Each original article must have in its closing a list of source materials used by the author, which
must include only the basic works on the given issue, numbered in succession, with indication of the last
names and first and middle initials of the authors, names of periodicals, titles of the articles or books, place
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REMEMBERING PROFESSOR IRAKLI PAGAVA (1918-1988)
Oniani1 T, Manjavidze2 N, Pagava2 K.
1

Georgian Academy of Sciences; 2Tbilisi State Medical University, Georgia
Prominent pediatrician, corresponding
member of the Academy of Sciences of
Georgia, Honored
Scientist, Doctor of
Medical Sciences,
Professor Irakli Pagava has made an appreciable contribution to
the development of
Georgian medicine.

His scientific interests
covered following areas: age-related physiology, experimental medicine, medical geography, medical and psychological border-line problems, problems of
premorbid or disease-preceding states, history of medicine, scientific fundamentals of diagnostics and treatment
of different diseases in childhood [1].
Already in 1940s I. Pagava was studying frequency of
different non-infectious diseases in regions of Georgia.
Afterwards, under his guidance a large-scale research was
carried out in our country on prevalence and incidence of
allergy, revealing modulating factors. This served to some
extent as a basis for elaboration of principles of Georgia’s
medical mapping.
I. Pagava studied physiology of respiration at the early
stages of ontogenesis, in newborns and infants in norm
and pathology, peculiarities of external and tissue breathing in eutrophic and dystrophic children. He distinguished different stages of breath disturbance in infants’
pneumonia. On the basis of the massive epidemiological studies he was one of the first to present us the normatives of arterial blood pressure for adolescents. He established dynamics of cardiovascular parameters since
newborn period including the adolescence, peculiarities
of functioning of hemato-encephalic barrier, brain biochemistry and cerebrospinal fluid in healthy eutrophic and
dystrophic infants.
I. Pagava paid great attention to the problem of the socalled premorbid. Already in 1950s while determining normatives of arterial pressure in adolescents he singled out
a group of children with labile arterial pressure, hyperreactors and expressed an opinion that these children might
develop morbus hypertonicus in the future. This opinion
© GMN

was confirmed later on by his own investigations (he studied catamnesis of these teenagers) as well as by other authors. Nowadays there is no doubt that the significant part
of the adult hypertension starts in the childhood. He also
expressed an opinion and proved it later that a variant of
constitutional anomaly: exudative-catharral diathesis
might be considered as a premorbid of allergic diseases
and even collagenoses. Nowadays this statement is also
generally accepted. I. Pagava was one of the first to call
for strict individualization of preventive vaccinations as
in some cases they act as triggers for immunopathological reactions and corresponding diseases. Together with
his disciples he carried out multiple researches in order
to investigate how the immunological relationship between mother and foetus and specifically the ABO blood
groups incompatibility affect child’s health. He looked
for the risk factors including topology of connective tissue which predetermines allergic predisposition in the
adolescent’s organism.
In former Soviet Union Irakli Pagava was one of the first
who commenced to investigate psycho-neurosomatic relationships in pediatric clinic. Together with co-workers
he laid the foundation for detection of psychological disturbances in different internal diseases in children and
adolescents and establishment of their importance in etiopathogenesis of various nosological entities. He emphasized the psychological aspects of hypogalactia. Irakli
Pagava’s investigations on significance of Dimitri
Uznadze’s “Mood” phenomenon (in the frame of D.
Uznadze’s “set” theory) in pathogenesis and modulation
of clinical signs in somatic and especially in infectiousallergic diseases in children are of high priority.
I. Pagava is author of numerous personalia, incl. monography dedicated to the famous public figures in medicine.
In these articles he conveyed to us a mosaic but very informative picture of the newest history of the Georgian
medicine. In the textbook “Children’s Diseases” (Volume
1) a separate chapter is dedicated to the history of pediatrics in Georgia. Taking into account the affluence of facts,
depth of the analysis and a volume, it can be considered
as a separate, independent work culminating a large part
of the research in this field up to our days.
While drawing a creative portrait of Irakli Pagava, one
can not omit his pedagogical activities. During about 50
years he was a lecturer and then Professor of the Tbilisi
State Medical Institute and working with youth was always one of his priority activities. His lectures-workshops,
7
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practical lessons, case studies, rounds were particular and
attracted attention not only due to the high professionalism, comprehensive coverage, but also due to the innovative and original approach and artistic form. Gifted with
oratorical skills and inner artistry, he was implementing
the noble principles of deontology inconspicuously but
efficiently. He was supervisor and consultant, impartial
opponent and reviewer of up to 40 theses for the scientific degrees of Candidate of Medical Sciences and Doctor
of Medical Sciences. His books “Manual of Pediatrics”
and especially “Children’s Diseases” (in 2 volumes) have
become table books for many generations of Georgia’s
physicians and students.
Irakli Pagava was excellent practitioner too. He was
attended by patients from all regions of Georgia, from
different places of the former Soviet Union with complicated and rare diseases, resistant to the treatment.
His erudition, extensive clinical experience, ability to
pay attention to particularities and to interpret the facts
which might have seemed inessential at first sight, intuition, knowledge of the modern therapeutical approaches but at the same time cautious, reserved and
sometimes even skeptical approach towards them, ability to initiate quickly a contact with ill children and
their parents, outstanding bedside manner, making a
precise diagnosis and flawless determination of the
treatment regimen: all this contributed to his success
as diagnostician and physician and correspondingly to
his popularity.
He described a new diagnostic sign in juvenile chorea:
inability to restrain the palpebral reflex. He discovered a
phenomenon of disappearance of cerebrolytic ability of
cerebrospinal fluid in tuberculous meningitis that has quite
a diagnostic significance. In 1948 he published a paper
about the usage of corticosteroids in treatment of collagenoses. He proved scientifically the effectiveness of airtherapy in the respiratory diseases.
He studied in details influence of some resorts of Georgia
such as Kobuleti, Borjomi, Bakhmaro on the reactivity of
child’s organism. Their indications and contra-indications
were established. There was shown a positive effect of
bathes with Tbilisi sulfuric water in the treatment of child
rheumatic diseases.
It can be stated with the whole responsibility that in Georgia during almost 4 decades (1950-80s) no event in pediatrics took place, no issue related to the children health,
development and care was solved without Irakli Pagava
acting as an initiator, performer, or consultant. Founding
of the Institute of Pediatrics (later Irakli Pagava’s name
was given to this institution), local, all-union and international pediatric congresses and conferences, circuit sessions, organizing Pediatric scientific Associations in Ba8

tumi and Sokhumi, actualities of children health care,
opening and modernization of children hospitals and departments, of laboratory of problematic puberty, of psychological centre and of the center of pediatric acupuncture and laser therapy, leading the work of scientific-certification councils in pediatrics: everywhere he has made
a considerable contribution.
Acting for the country and nation, Irakli Pagava did not
limit himself to pediatrics or medicine only. He participated actively in the work of the regulatory commission
of Georgian literary language, which was established by
the government regulation. He was one of the leaders of
the demographic commission at the Georgian Academy
of Sciences. He dedicated a work “Many children are
immortality of the nation” to this very painful topic.
Multiple articles in mass media, interviews, radio and TV
appearances, lectures at the society “Tsodna” (“Knowledge”), activities in Tbilisi, Senaki, Martvili public universities – everywhere and every time he covered the
most vital issues – demography, children’s upbringing,
hygiene, school and adolescent. He performed duties of
the member of the editorial board of the Soviet Union
Medical Encyclopedia, actively collaborated with the
Georgian Encyclopedia, with the newspaper “Public education”, was member of the editorial board of the journal “Soviet Medicine”.
It is remarkable and even symbolic, that in 1987 at the
congress of Georgian pediatricians, just one month before his death, I. Pagava did a presentation “Ilya
Chavchavadze [leader of the national-liberating movement in Georgia in XIX century] on child health and
upbringing”. And the last interview with him, published
after his death in February 1988, which might be considered as his testament was titled “On shaping a fullfledged person”.
During his whole life Irakli Pagava worked without sparing himself for development of Georgian science and
medicine, for the benefit of the younger generation. The
scientific results achieved by him are considerable and
some of them are even of the first priority. The problems
highlighted by him such as premorbid, puberty, complementary medicine, immune relationship between mother and foetus, psychosomatic and somatopsychic conjunctions, are quite current even for the present-day pediatrics.
REFERENCES
1. Irakli Pagava (1918-1988). Biobibliography. Editors: Oniani T.,
Pirtskhalava N. Compiler: Pagava K. Tbilisi, Publishing house:
Metsniereba (Science) – 2006.
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1

A short review of scientific-pedagogical and public activities of
Professor Irakli Pagava, prominent Georgian pediatrician is presented.
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ÍÀÓÊÀ

AUTISM, THE BIG UNKNOWN
García-Primo P, Martín-Arribas M.C, Ferrari-Arroyo M.J,
Boada L, García-de-Andres E, Posada de la Paz M.
Rare Diseases Research Institute, Carlos III Health Institute, Madrid, Spain
Autism Spectrum Disorders (ASD) are described as lifelong neuro-developmental disorders due to neurobiological conditions [1,2]. Indeed, ASD is a broad concept that
includes phenotypes related with the three main characteristics of autism - early onset of impairments in social
interaction and communication and unusual, stereotyped
behaviours - as defined by L. Kanner in 1943 [3].

ferent situations that could be presented with ASD children and their families.

DSM-IV-TR and ICD10 are the two major classifications
that provide some criteria for the ASD diagnosis, although
there are some overlaps between them, DSM-IV is more
extensive for clinical diagnosis and ICD10 for population
epidemiological studies [4-6]. The DSM-IV- TR includes
as ASD diagnostic categories Autistic Disorder, Pervasive
Development Disorder Not Otherwise Specified, Rett’s
Syndrome, Asperger’s Syndrome and Childhood Disintegrative Disorder [7,8].

Epidemiology
A possible increase in time trend prevalence has been described in the last years. A review [9] of prevalence studies
has contributed to explaining some of the influences on
variation among prevalence estimates. The reasons for these
differences have been postulated to be the inclusion of less
restricted criteria for ASD diagnosis - changes in diagnostic criteria and development of the wider concept of the
autistic spectrum - the different methods used in epidemiological studies; an increasing awareness among physicians
and parents of ASD symptoms and the availability of services, rather than possible unidentified new environmental
influences or risk factors. In spite of it all, the possibility of
a real prevalence increase cannot be ruled out (Table 1).

ASD are usually followed by a high degree of disability
and dependence because they have very specific needs of
support related specially with communication; also many
times mental retardation and challenging behaviour are
co-morbid with these disorders. It is important that paediatricians are able to recognize the signs and symptoms of
autism spectrum disorders and have a strategy for assessing them systematically as well as able to manage the dif-

The last prevalence report published [9] describes the prevalence and characteristics of children with ASD in the first
CDC studies (2000 and 2002) [10,11] based on the ASD
surveillance program among 8 years-old children. The
resulting prevalence (using the 2000 and 2002 combined
denominator 47,726) was 6.2 per 1,000 children (95% CI
5.1-7.1), where boys were more commonly affected than
girls (3.1:1).
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Table 1. ASD epidemiological studies
Study
Authors
Bertrand et
al.2001

Population

Age

Location

Results

8,896

3-10 y.o.

Brick Township,
New Jersey

40.5 per 10,000

Baird et al.
2005

16,235

18m

South East Thames
Health Region

Typical autism: 30.8 per 10,000 (95 percent CI: 22.9–
40.6)
PDDNOS: 27.1 per 10,000 (95 percent CI: 19.7–36.4).

Chakrabarti S
& Fombonne
E 2001 &
2005)

15,500

2.5-6.5 y.o.

Staffordshie,
England.

PDD: 62.5 per 10,000 (95 percent CI: 50.8–76.3) AS:
8.4 (95 percent CI: 4.5–14.3) per 10,000.
PDD-Nos: 36.1 (95 percent CI: 27.3–46.9) per 10,000

CDC (2007)

--

8 y.o.

6 states of USA

CDC (2007)

407,578

8 y.o.

14 states of USA

8 y.o.

SC ADDM
(South California
Autism and
Developmental
Disabilities
Monitoring
Program)

Joyce
S.(2008)

25,000

Range: From 1 ASD /
222 to 1 ASD / 101
Range: From 1 ASD /
303 to 1 ASD / 94

AVERAGE:
6.6 and 60.7 per 10,000
1 ASD / 101

60.2 per 10000 children
(using the 2000 and 2002 combined denominator
47,726)
(95% CI 5.6–7.0)

The rapid change in prevalence of ASD from 4/10,000 to
62/ 10,000 children in the last 20 years continuous calling
the attention of scientific community. Although criteria
set and awareness to define autism have changed over the
years, these changes could not explain major differences
in reported prevalence over time.

formations [22] have been suggested as potential causes
for autism. It is likely that further understanding will
require consideration of critical windows during gestation and possibly early infancy, as well as interactions
between genetic or epigenetic predisposition and environmental factors [17].

The causes and contributing factors for autism are poorly
understood and the mechanisms of pathogenesis have yet
to be delineated. Contrary to early beliefs that autism resulted from bad parent–child interactions [12], it is now
widely accepted that aberrant brain development underlies autism pathogenesis [13-16].

Biotechnological progress in all of these areas as well as
cooperative research among environmentalists and genetic
scientists will lead to promising results on the etiological
research of autism in the next future [21,23].

ASD are heterogeneous in terms of aetiology, age of onset, manifestation of symptoms, outcome, and co-morbidity and disability with other disorders and there is no
unique risk factor that unifies the understanding of the
causation of autism [17].
Genetic studies have been intensively developed during
the last 5-10 years but with unequal results. Several markers have been identified in most of the chromosomes although chromosome 2, 7 and 15 and very recently chromosome 11p12–p13 [18] and lastly the chromosome 16
[19] are showing the most prominent and interesting findings. Other studies have been focused on inborn metabolic errors because in some metabolic rare diseases the prevalence of autism features is high [20].
Environmental causes such as chemical exposures to
heavy metals as well as persistent organic pollutants
(POPs) [21], and side effects from drugs as well as virus
infectious, perinatal factors and some congenital mal10

Autistic disorder is the most severe form of autism spectrum disorders (ASDs). Approximately 70% of individuals with autistic disorder have some degree of mental retardation, and about half are nonverbal or have very impaired speech. Research has shown that children with autism and their families have compromised quality of life
(QOL) [24] most individuals with autism cannot live independently as adults [25] and these disorders are always
linked to a considerable the public health burden. Burden
of Disease (BoD) is an important measurement and a good
health indicator that summarizes two important pieces on
health information: premature mortality and life lived with
disability, allowing the quantification of the lost health in
the population and the comparison between different populations [26].
Although a higher mortality risk has been observed in
autism compared with the general population, there are
no deaths caused directly by the condition. Elevated death
rates are due to several causes, including seizures, accidents and respiratory diseases among people with severe
learning disability [27-30].
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Surveillance and screening
The present lack of reliable data in respect of the ASD
prevalence adversely affects the identification and development of pan-European strategies that could assist to
provide to families an earlier diagnosis, a better access to
appropriate treatment and a good estimate of the societal
and family costs.
A European project funded by DG SANCO entitled “European Autism Information System – EAIS” [31] is now being developed in order to address the need of early detection and the changes in the ASD prevalence across the European countries. Its main mission is to improve the quality
of life of children, adults and families affected by ASD,
through early diagnosis of the condition and the creation of
a reliable information system on ASD for Europe, which
will promote the development of government policies to
facilitate appropriate and effective treatments and services.
For the time being, although retrospective reports suggest
that most parents identify ASD symptoms before

18 months of age [32] and that a diagnosis of autism can
be reliably made between 2 and 3 years of age, ASD diagnoses are often delayed until mid-childhood. Child Neurology Society practice parameter on screening and diagnosis of autism suggests that the following “red flags” are
absolute indications for immediate evaluation [33]:
no babbling or pointing or other gesture by 12 months;
no single words by 16 months;
no 2-word spontaneous (not echolalic) phrases by
24 months;
loss of language or social skills at any age.
General developmental screening tools are appropriate for
using with unselected primary care populations and are
likely to detect ASD in many young children because of
associated language and cognitive delays, but they do not
differentiate children with ASD from those with other
developmental disorders, and data are not available on
sensitivity for detection of ASD. Tools to screen specifically for ASD also have been designed (Table 2).

Table 2. Selected Screening Measures

Instrument/
Author
CHAT.
Baron-Cohen et al.,
2000
M-CHAT.
Robins et al., 2001
CAST
Scott et al, 2002
PDDST-II.
Siegel B., 2004
CHAT-23.
Wong et al., 2004

Age

Time to
complete

Sensibility/
Specificity

Availability

18m

5min.

0.38/0.99

www.autismresearchcentre.com/tests/chat_test.asp

16-30m

5-10min.

0.87/0.99

www.firstsigns.org/downloads/m-chat.pdf;
www.firstsigns.org/downloads/mchat_scoring.PDF

4-11y.o.

10min.

0.88-1.0

www.autismresearchcentre.com/tests/cast_test.asp

12-48m

10-15min.

0.92/0.91

PsychCorp/Harcourt
Assessment(www.harcourtassessment.com)

18-24m

---

0.84/0.85

--

The M-CHAT [34], was designed as a screening tool to
detect high risk ASD children. Although this tool is
broadly used, there is not enough information about the
feasibility and validity in a population-based study. At
the moment, the Spanish ASD Study Group [35] is involved in the transcultural adaptation of this tool into
Spanish language, adopting the original MCHAT criteria and a refining procedure for the phone call after agreement with the authors.
Clinical signs and diagnosis
Whereas severe social skills deficits and restricted, repetitive, and stereotyped patterns of behaviour, interests, and
activities are core features of all ASD, significant language
delays are characteristic of only AD and PDDNOS. One
of the most challenging aspects in recognizing ASD are
the wide heterogeneity of features in individual children.
There is no pathognomonic feature; however, a few of the
early social deficits (eg, delayed or absent joint attention)
© GMN

seem to be fairly reliable red flags for ASDs. The autism
spectrum encompasses an extremely heterogeneous phenotype with indistinct end points, especially at the mild
end of the spectrum. The severity of each of the core deficits varies significantly among children with ASDs.
Some cases are detected because of a developmental regression; approximately 25% to 30% of children with ASD
begin to say words but then stop speaking, often between
the ages of 15 and 24 months [36].
There is ongoing debate over whether a categorical or dimensional conceptualization is appropriate for ASD. The
difficulty of such categorical conceptualization, or indeed
a bimodal conceptualization, is that the definition of the
case may be somewhat arbitrary [37]. Thus, a dimensional conceptualization of ASD is now commonly invoked.
The diagnosis of autism as distinct from other develop11
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mental disabilities requires a comprehensive multidisciplinary approach [33]. The evaluation should include
measures of parental report, child observation and inter-

actions, and clinical judgment. Assessments should include
cognitive, adaptive behaviour and specific autism diagnostic measures (Table 3).

Table 3. Selected diagnosis instruments

Aspects Evaluated

Type of test
Parents

Autism symptoms

Speech/Language
Development

interview

Instrument/ Author
GARS (Gilliam, 1995)
ADI-R (Le Couteur et al., 1989;Lord et al.
1994)

3-22 y.o.
>18m. (mental age)

Observation

CARS (Schopler et al., 1988)

>24m.

Instrument

ADOS-G (DiLavore, Lord & Rutter, 1995)

>36m. (mental age)

Parents

MacArthur Communicative Develpment

interview

Inventories (MCDI; Fenson et al.,1993)

Observation

Communication and Symbolic Behaviour

It is applicable for

Instrument

Scales (CSBS; Wetherby & Prizant,1993)

non verbal children

Bayley Scales ofInfant Development II
Cognitive Development

Age

Observation

(1993)

Instrument

Leiter-Revised (Roid & Miller, 1997)

<42m.

Merril-Palmer R (Roid y Sampers, 2004)
Adaptative Behaviour
Level

Parents
interview

Vineland Adaptative Behavior Scales
(Sparrow et al., 1984)

0-18 y.o.

Treatment
The National Research Council recommends intervention
at the time the diagnosis is initially suspect [38].

Support to families and community empowerment are
essential elements for the quality of life of persons
with ASD.

Due to the inexistence of an aetiology based intervention for Autistic Spectrum Disorders (ASD) families
and professionals are exposed to diverse and sometimes
conflictive recommendations when they have to decide
the most adequate alternative for treatment. For the first
time in Spanish and updated to 2007 an ASD Study
Group from the National Institute of Health Carlos III
has analyzed and reviewed more than 20 different interventions summarizing scientifically afterwards treatment guidelines for this population [39]. At this time
there is not a treatment algorithm with an accurate available evidence. In general, based recommendations of
each intervention are in the weaker degrees of EBM
classifications. Nevertheless, there is widespread agreement to stress that education, with special incidence in
the development of communication and social competence, with community support are the main means of
treatment nowadays. Depending on individual needs,
this can be complemented, with medication, behavioural
approaches and cognitive behavioural therapy for associated psychological problems in persons with higher cognitive level.

It is clear that the road ahead is very challenging. ASD is
now the second most frequently occurring serious developmental disability in the United States after mental retardation [9]. Paediatricians should become concerned if
children show deficits or delays in milestones or if behaviours typical of ASD are observed during an office visit.
A variety of general developmental screening tools are
available to practitioners. In an ideal world, developmental surveillance would be practised by paediatricians from
infancy and families would not have to wait long periods
for diagnostic assessments.
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It is also very important that paediatricians know how to
deal with the difficulties that these disorders could present.
In the same way, they must be aware of local resources
that can assist in making a definitive diagnosis and in
managing, ASD.
It is argued that research into autism has a priority in the
broader field of developmental psychopathology because
it carries the promise of throwing light on causal mechanisms that apply beyond the syndrome of autism [40].
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In conclusion, there are several difficulties and challenges to understand the magnitude of ASD such as a better
case definition, the prevalence of the disorder, the social
consequences of this disability, the need of good screening and diagnostic tools and new medical and educational
interventions. Despite major difficulties autism research
should continue to offer hope. It will help to direct decisions by policymakers, raise interest among researchers,
and help to develop better and a wider range of evidencebased intervention techniques.
REFERENCES
1. Ritvo E.R., Mason-Brothers A., Freeman B.J., et al. The
UCLA-University of Utah epidemiologic survey of autism:
the etiologic role of rare diseases. Am J Psychiatry. 1990;
147(12): 1614-1621.
2. Courchesne E., Redcay E., Morgan J.T., et al. Autism at the
beginning: microstructural and growth abnormalities underlying the cognitive and behavioral phenotype of autism. Dev Psychopathol. 2005; 17(3): 577-597.
3. Kanner L. Autistic disturbances of affective contact. Nervous Child. 1943;-2: 217-250.
4. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 4th Edition, Text Revision (DSM-IVTR). Washington, DC: American Psychiatric
Publishing; 2000.
5. World Health Organization (WHO). International statistical
classification of diseases and related health problems, 10th revision, ICD-10 (Vols 1–3). Geneva: World Health Organization; 1993.
6. Howling P., Moore A. Diagnosis in autism. Autism. 1997;
1(2): 135-162.
7. Szatmari P. The classification of autism, Asperger’s syndrome, and pervasive developmental disorder. Can J Psychiatry.2000;5: 731-8.
8. Johnson C.P., Myers S.M. American Academy of Pediatrics,
Council on Children With Disabilities. Identification and evaluation of children with autism spectrum disorders. Pediatrics.
2007; 120; 1183–1215.
9. Nicholas J.S., Charles J.M., Carpenter L.A. et al. Prevalence
and Characteristics of Children With Autism-Spectrum Disorders. 2008; 18: 130-136.
10. CDC. Prevalence of autism spectrum disorders-Autism and
Developmental Disabilities Monitoring Network, six sites, United States, 2000. In: Surveillance Summaries, February 9, 2007.
MMWR 2007; 56 (No. SS-1):1-11.
11. CDC. Prevalence of Autism Spectrum Disorders - Autism
and Developmental Disabilities Monitoring Network, 14 Sites,
United States, 2002 In: Surveillance Summaries, February 9, 2007.
MMWR 2007;56 (No. SS-1):12-28.
12. Bettelheim B. The Empty Fortess. New York: The Free
Press. 1967.
13. Bauman M.L., Kemper T.L. The neuropathology of the autism spectrum disorders: what have we learned? Novartis Found
Symp. 2003; 251: 112-22.
14. Courchesne E., Yeung-Courchesne R., Press G.A., et al.
Hypoplasia of cerebellar vermal lobules VI and VII in autism.
N Engl J Med. 1988; 21: 1349-54.
15. Piven J., Berthier M.L., Starkstein S.E., et al. Magnetic resonance imaging evidence for a defect of cerebral cortical devel© GMN

opment in autism. Am J Psychiatry. 1990; 147(6): 734-9.
16. Rodier P.M., Bryson S.E., Welch J.P. Minor malformations
and physical measurements in autism: data from Nova Scotia.
Teratology.1997; 55(5): 319-25.
17. Hertz-Picciotto I., Croen L.A., Hansen R., Jones C.R. et al.
The CHARGE study: an epidemiologic investigation of genetic
and environmental factors contributing to autism. Environ Health
Perspect. 2006; 114(7): 1119-25.
18. Szatmari P., Paterson A.D., Zwaigenbaum L. et al. Autism
Genome Project Consortium. Mapping autism risk loci using
genetic linkage and chromosomal rearrangements. Nat Genet.
2007; 39(3): 319-28.
19. Eichler E.E., Zimmerman AW. A hot spot of genetic instability
in Autism. N Engl J Med. 2008; 358(7): 737-739.
20. Filipek P.A., Accardo P.J., Ashwal S. Practice parameter:
screening and diagnosis of autism: report of the Quality Standards Subcommittee of the American Academy of Neurology and
the Child Neurology Society. Neurology. 2000; 55: 468-79.
21. Newschaffer C.J., Fallin D., Lee N.L. Heritable and nonheritable risk factors for autism spectrum disorders. Epidemiol
Rev. 2002; 24(2): 137-153.
22. Glasson E.J., Bower C., Petterson B., et al. Perinatal factors
and the development of autism: a population study. Arch Gen
Psychiatry. 2004; 61(6): 618-627.
23. Rodier P.M., Hyman S.L. Early environmental factors in autism. Ment Retard Dev Disabil Res Rev. 1998; 4: 121-8.
24. Bertrand J., Mars A., Boyle C., et al. Prevalence of autism in a
United States population: the Brick Township, New Jersey, investigation. Pediatrics. 2001; 108(5): 1155-1161.
25. Lee L.C., Harrington R.A., Louie B.B., et al. Children with
Autism: Quality of Life and Parental Concerns. J Autism Dev
Disord. 2007;6.
26. Rapin I. Appropriate investigations for clinical care versus
research in children with autism. Brain Dev. 1999; 21(3): 152-6.
27. Sanchez-Valle E., Posada M., Villaverde-Hueso A., et al.
Estimating the burden of disease for autism spectrum disorders
in Spain in 2003. J Autism Dev Disord. 2008; 38(2): 288-96.
28. Shavelle R.M., Strauss D. Comparative mortality of persons with autism in California, 1980-1996. J Insur Med.1998;
30(4): 220-5.
29. Shavelle R.M., Strauss D.J., Pickett J. Causes of death in
autism. J Autism Dev Disord. 2001; 31(6); 569-76.
30. Shavelle R.M., Strauss D.J., Day S.M. Comparative mortality of persons with mental retardation in California 1980-1999.
J Insur Med. 2003; 35(1): 5-8.
31. Pickett J.A., Paculdo D.R., Shavelle R.M., et al. 1998-2002
Update on “Causes of death in autism”. J Autism Dev Disord.
2006; 36(2): 287-8.
32. European Autism Information System (EAIS). http://
www.eais.eu/
33. Giacomo A., Fombonne E. Parental recognition of developmental abnormalities in autism. Eur Child Adolesc Psychiatry.
1998; 7: 131–136.
34. Filipek P.A., Accardo P.J., Baranek G.T. et al. The Screening and Diagnosis of Autistic Spectrum Disorders. Journal of
Autism and Developmetnal Disorders. 1999; 29: 439-84.
35. Robins D.L., Fein D., Barton M.L. et al. The Modified
Checklist for Autism in Toddlers: an initial study investigating
the early detection of autism and pervasive developmental disorders. J Autism Dev Disord. 2001; 31(2): 131-44.
36. ASD Study Group from the National Institute of Health
Carlos III (G-TEA). http://iier.isciii.es/autismo/
37. Lainhart J.E., Ozonoff S., Coon H., Krasny L. et al. Autism,

13

ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

regression, and the broader autism phenotype. Am J Med Genet.
2002; 113(3): 231–237.
38. Williams J.G., Higgins J.P., Brayne C.E. Systematic review
of prevalence studies of autism spectrum disorders. Arch Dis
Child. 2006; 91(1): 2-5.
39. National Research Council. Educating Children with Autism. Washington, DC: National Academy Press; 2001.
40. Fuentes-Biggi J., Ferrari-Arroyo M.J., Boada-Munoz L., et
al. [Good practice guidelines for the treatment of autistic spectrum disorders] Guía de buena práctica para el tratamiento de los
trastornos del espectro autista. Rev Neurol. 2006; 43: 425-438.
41. Rutter M. Incidence of autism spectrum disorders: changes
over time and their meaning. Acta Paediatr. 2005; 94(1): 2-15.
SUMMARY
AUTISM, THE BIG UNKNOWN

management of these disorders. The objective of this paper is to
show a general view of the autism spectrum disorders (ASD)
state of knowledge nowadays as well to stress the need of early
detection and treatment of these disorders in order to improve
better evolution and prognosis.
Key words: autism, autism spectrum disorders, epidemiology.
ÐÅÇÞÌÅ
ÀÓÒÈÇÌ – ÁÎËÜØÎÅ ÍÅÈÇÂÅÑÒÍÎÅ
Ãàðñèà-Ïðèìî Ï., Ìàðòèí-Àððàáàñ Ì.Ñ., Ôåððàðè-Àððîéî Ì.Õ., Áîàäà Ë., Ãàðñèà-äå-Àíäðåñ Å., Ïîñàäà äå ëà
Ïàç Ì.
Èññëåäîâàòåëüñêèé èíñòèòóò ðåäêèõ áîëåçíåé, Èíñòèòóò
çäîðîâüÿ èì. Êàðëîñà III, Ìàäðèä, Èñïàíèÿ

García-Primo P, Martín-Arribas M.C, Ferrari-Arroyo M.J,
Boada L, García-de-Andres E, Posada de la Paz M.
Rare Diseases Research Institute, Carlos III Health Institute,
Madrid, Spain
Autism is a common disorder of childhood. Yet, it often remains
unrecognized and undiagnosed until or after late preschool age
because appropriate tools for routine developmental screening
and screening specifically for autism have not been available.
Paediatricians have an important role in early recognition and
evaluation of autism spectrum disorders because they usually
are the first point of contact for parents. It is important that
paediatricians are able to recognize the signs and symptoms of
autism spectrum disorders and have a strategy for assessing them
systematically. But paediatricians have also a role in chronic

Àóòèçì äîñòàòî÷íî ÷àñòîå çàáîëåâàíèå ó äåòåé. Îäíàêî,
÷àñòî îñòàåòñÿ íåðàñïîçíàííûì è íåäèàãíîñöèðîâàííûì
âïëîòü äî èëè ïîñëå ïîçäíåãî äîøêîëüíîãî âîçðàñòà ââèäó
òîãî, ÷òî íåîáõîäèìûå ìåòîäû äëÿ ñêðèíèíãà íàðóøåíèé
ðàçâèòèÿ è, â îñîáåííîñòè, ñïåöèôè÷íûõ äëÿ âûÿâëåíèÿ
àóòèçìà íåäîñòàòî÷íî äîñòóïíû. Ïåäèàòðû èãðàþò çíà÷èòåëüíóþ ðîëü â ðàííåì ðàñïîçíàâàíèè è îöåíêå ñïåêòðà
íàðóøåíèé, õàðàêòåðíûõ äëÿ àóòèçìà, òàê êàê îíè ïåðâûìè êîíòàêòèðóþò ñ ðîäèòåëÿìè. Âåñüìà âàæíî, ÷òîáû ïåäèàòðû óìåëè ðàñïîçíàâàòü ïðèçíàêè ýòèõ íàðóøåíèé è
èìåëè ñòðàòåãèþ èõ ñèñòåìàòè÷åñêîé îöåíêè. Â òî æå âðåìÿ ïåäèàòðû äîëæíû óìåòü îáåñïå÷èâàòü ïîñòîÿííûé êîíòðîëü ýòèõ íàðóøåíèé. Öåëü ñòàòüè - ïðåäñòàâèòü ñîâðåìåííîå ñîñòîÿíèå âîïðîñà, ïîä÷åðêíóòü çíà÷åíèå ðàííåé
äèàãíîñòèêè äëÿ óñïåøíîãî ëå÷åíèÿ áîëåçíè è ïðîãíîçà.

ËÅ×ÈÒÜ ÈËÈ ÍÅ ËÅ×ÈÒÜ ÏÎÄÐÎÑÒÊÎÂ
Ñ ÑÈÍÄÐÎÌÎÌ ÂÅÃÅÒÀÒÈÂÍÎÉ ÄÈÑÒÎÍÈÈ?
Ãðèãîðüåâ Ê.È.
Ðîññèéñêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, êàôåäðà ïåäèàòðèè ñ èíôåêöèîííûìè
çàáîëåâàíèÿìè ó äåòåé ôàêóëüòåòà óñîâåðøåíñòâîâàíèÿ âðà÷åé, Ìîñêâà, Ðîññèéñêàÿ Ôåäåðàöèÿ
Ñèíäðîì âåãåòàòèâíîé äèñòîíèè (ÑÂÄ), â òîì ÷èñëå ó
äåòåé è ïîäðîñòêîâ, â íàñòîÿùåå âðåìÿ îïðåäåëÿåòñÿ
êàê íàðóøåíèå âåãåòàòèâíîé ðåãóëÿöèè ðàáîòû âíóòðåííèõ îðãàíîâ (ñåðäå÷íî-ñîñóäèñòîé ñèñòåìû, îðãàíîâ ïèùåâàðåíèÿ, äûõàíèÿ, æåëåç âíóòðåííåé ñåêðåöèè è äð.), ñëîæíîãî âçàèìîäåéñòâèÿ ñåãìåíòàðíûõ,
íàäñåãìåíòàðíûõ è àâòîíîìíûõ ìåñòíûõ âåãåòàòèâíûõ ñòðóêòóð [4,5].
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Âîïðîñ î ñóòè ÑÂÄ è åãî íàèáîëåå ðàñïðîñòðàíåííîì
âàðèàíòå íåéðîöèðêóëÿòîðíîé äèñòîíèè (ÍÖÄ) ó äåòåé
íå èìååò îäíîçíà÷íîãî âîñïðèÿòèÿ â ïåäèàòðè÷åñêîé
ñðåäå, à òåì áîëåå ó ñïåöèàëèñòîâ ðàçíûõ íàïðàâëåíèé.
Â äèñêóññèè, ðàçâåðíóâøåéñÿ íà ñòðàíèöàõ æóðíàëà
«Ïåäèàòðèÿ» [8]. ÑÂÄ ðàññìàòðèâàåòñÿ ïðåèìóùåñòâåííî êàê ïîãðàíè÷íîå ñîñòîÿíèå ìåæäó çäîðîâüåì è áîëåçíüþ, ñâîåãî ðîäà êîíòèíóóì ïåðåõîäíûõ ñîñòîÿíèé.

GEORGIAN MEDICAL NEWS
No 3 (156) 2008

ÑÂÄ â ìåäèêî-áèîëîãè÷åñêîì ïëàíå ðàññìàòðèâàåòñÿ êàê îòêëîíåíèå óðîâíÿ çäîðîâüÿ, ñ òî÷êè çðåíèÿ ñòàòèñòèêè – çàáîëåâàíèå (ôèêñèðóåòñÿ âûáîðî÷íî), â êëèíè÷åñêîì îòíîøåíèè - ôóíêöèîíàëüíîå ñîñòîÿíèå. Äèàãíîç âåðèôèöèðóþò êàê ïåðâè÷íóþ ñîìàòîôîðìíóþ äèñôóíêöèþ âåãåòàòèâíîé íåðâíîé ñèñòåìû (ÌÊÁ Õ- F45), íåéðîöèðêóëÿòîðíóþ
àñòåíèþ (G 90), ãèïîòåíçèþ (I 95) èëè êàê âòîðè÷íûé ñèíäðîìîêîìïëåêñ â ðåçóëüòàòå ïñèõîýìîöèîíàëüíûõ âîçäåéñòâèé, òðàâì, ïåðåíåñåííûõ ñîìàòè÷åñêèõ çàáîëåâàíèé, ýíäîêðèííîé ïåðåñòðîéêè.
ÑÂÄ – îáÿçàòåëüíûé êîìïîíåíò òàê íàçûâàåìûõ
ïîãðàíè÷íûõ ñîñòîÿíèé ó ïîäðîñòêîâ – ðàññòðîéñòâ
àäàïòàöèè, õðîíè÷åñêîãî ñòðåññà, çàáîëåâàíèé íà
ñòàäèè íà÷àëüíûõ èëè ñóáêëèíè÷åñêèõ ïðîÿâëåíèé,
íåâðîçîâ, «ìàëûõ» ïñèõè÷åñêèõ ðàññòðîéñòâ, äèàòåçîâ è ò.ä. [1,7,9].
Â ïîäðîñòêîâîé ïðàêòèêå ÷àùå ïðèõîäèòñÿ ñòàëêèâàòüñÿ ñ ïîëèîðãàííûì âàðèàíòîì èëè íåïîñðåäñòâåííî ñ ÑÂÄ. Íåðåäêè ñëó÷àè èçîëèðîâàííîãî ïîðàæåíèÿ îòäåëüíûõ îðãàíîâ èëè ñèñòåì. Òèïè÷íûì ïðåäñòàâèòåëåì ïîñëåäíèõ ÿâëÿåòñÿ ÍÖÄ – ÷àñòíîå ïðîÿâëåíèå äèñòîíèè àâòîíîìíîé íåðâíîé ñèñòåìû, ïðè
êîòîðîì èìåþòñÿ äèçðåãóëÿòîðíûå èçìåíåíèÿ ïðåèìóùåñòâåííî â ñåðäå÷íî-ñîñóäèñòîé ñèñòåìå.
Íà ïðàêòèêå ïðèìåíÿåòñÿ êëèíè÷åñêàÿ êëàññèôèêàöèÿ
ÑÂÄ, ïðåäëîæåííàÿ åùå â 1986 ãîäó Áåëîêîíü Í.À.,
Êóáåðãåð Ì.Á. [2]. Íî íà ïðàêòèêå ó ïîäðîñòêîâ ÷àùå
äèàãíîñòèðóþò è ñîîòâåòñòâåííî êîððèãèðóþò èçîëèðîâàííûå êëèíè÷åñêèå âàðèàíòû ÑÂÄ, òàêèå êàê âåãåòàòèâíàÿ àñòåíèÿ êîíñòèòóöèîíàëüíî îáóñëîâëåííàÿ, ÍÖÄ, ñèíäðîì íåéðîãåííîé ãèïåðâåíòèëÿöèè,
âåíîçíûå öåðåáðàëüíûå äèñðåãóëÿöèè, ôóíêöèîíàëüíàÿ äèñïåïñèÿ, äèñôóíêöèÿ áèëèàðíîãî òðàêòà, ñèíäðîì ðàçäðàæåííîãî êèøå÷íèêà, íåéðîãåííûé ìî÷åâîé
ïóçûðü è äð.
Òèïè÷íûìè êëèíè÷åñêèìè ìàðêåðàìè ÑÂÄ ïðèçíàíû öåôàëãèè, êàðäèàëãèè, «êèøå÷íàÿ êîëèêà», òåðìîíåâðîç, ñèíêîïå, âåñòèáóëîïàòèÿ, ìåòåî÷óâñòâèòåëüíîñòü, äåñèíõðîíîç. Âñå ýòè ñîñòîÿíèÿ, íàáëþäàåìûå â ïîäðîñòêîâîì âîçðàñòå, îáû÷íî õàðàêòåðèçóþòñÿ ðàçíîîáðàçíîé, äëèòåëüíîé, òðóäíî êóïèðóåìîé ìåäèêàìåíòîçíûìè ñðåäñòâàìè, êëèíè÷åñêîé ñèìïòîìàòèêîé.
Âåãåòàòèâíî-ñîñóäèñòàÿ äèñôóíêöèÿ ó ïîäðîñòêîâ
÷àñòî ïðîòåêàåò íà ôîíå äèñìîðôîãåíåçà, ÷òî êàñàåòñÿ êàê àðòåðèàëüíûõ, òàê è âåíîçíûõ äèñöèðêóëÿöèé,
îïðåäåëÿþùèõ õàðàêòåð ñîñóäèñòî-ìîçãîâîé íåäîñòàòî÷íîñòè [13]. Îáÿçàòåëüíî èñêëþ÷àþò ìàëûå àíîìàëèè ðàçâèòèÿ ñåðäöà, ïðåæäå âñåãî ïðîëàïñ ìèòðàëüíîãî êëàïàíà è äð. [3].
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Êîìïëåêñ èññëåäîâàòåëüñêèõ ìåòîäèê, èñïîëüçóåìûé
ó ïîäðîñòêîâ äëÿ âûÿâëåíèÿ ÑÂÄ, äîñòàòî÷íî îáøèðåí. Âåäü ÑÂÄ – äèàãíîç èñêëþ÷åíèÿ. Ïîýòîìó â êðóã
îáñëåäîâàíèÿ îáû÷íî âêëþ÷àþò ïñèõîíåâðîëîãè÷åñêèå, êàðäèîëîãè÷åñêèå, óðîíåôðîëîãè÷åñêèå, ãàñòðîýíòåðîëîãè÷åñêèå è, ïî ïîêàçàíèÿì, èíûå èññëåäîâàíèÿ. Íå ñëåäóåò çàáûâàòü î âîçìîæíîñòè àòèïè÷íîãî
òå÷åíèÿ èíôåêöèîííûõ çàáîëåâàíèé. Ñðåäè îáÿçàòåëüíûõ ìåòîäèê - êàðäèîèíòåðâàëîãðàôèÿ è ôóíêöèîíàëüíûå òåñòû ñ ôèçè÷åñêîé íàãðóçêîé. Äèàãíîñòè÷åñêîå
çíà÷åíèå èìååò îïðåäåëåíèå ó äåòåé è ïîäðîñòêîâ ñ
âåãåòàòèâíûìè äèñôóíêöèÿìè ñîäåðæàíèÿ îêñèäà àçîòà â ïåðèôåðè÷åñêîé êðîâè [11].
Â îêîí÷àòåëüíîì âàðèàíòå íåîáõîäèìî ðåøèòü, êòî èç
ñïåöèàëèñòîâ áóäåò êóðèðîâàòü áîëüíîãî. Ïðåäïî÷òèòåëüíî, ÷òîáû ýòó ìèññèþ âûïîëíÿë âðà÷-ïåäèàòð èëè
ñåìåéíûé äîêòîð; óçêèå ñïåöèàëèñòû ïðèâëåêàþòñÿ
ê ñîñòàâëåíèþ ñõåìû ýòàïíîé òåðàïèè è ïðîôèëàêòèêè. Èñêëþ÷åíèå - ïåðâè÷íàÿ êàðäèàëüíàÿ, ïñèõîíåâðîëîãè÷åñêàÿ èëè ãàñòðîýíòåðîëîãè÷åñêàÿ ïàòîëîãèÿ.
Ïî ìíåíèþ Ðóìÿíöåâà À.Ã. è Ïàíêîâà Ä.Ä. [14], ÷òîáû èñêëþ÷èòü «áåã» áîëüíîãî ÑÂÄ ïî ñïåöèàëèñòàì
ñëåäóåò ãîòîâèòü âðà÷à-âåãåòîëîãà.
Âîïðîñ â çàãîëîâîê ñòàòüè âûíåñåí íå ñëó÷àéíî: ëå÷èòü èëè íå ëå÷èòü ïîäðîñòêîâ. Âñå ñâÿçàíî âîñïðèíèìàåò ëè âðà÷ ÑÂÄ êàê áîëåçíü èëè íåò. Íå âñå âðà÷è ñåðüåçíî îöåíèâàþò ïîñëåäñòâèÿ ïðîáëåìû ïåðåõîäíûõ ñîñòîÿíèé, ñ÷èòàÿ ÑÂÄ ñâîåãî ðîäà áîëåçíüþ ðîñòà. Îäíàêî, ñîçäàíèå óñòîé÷èâûõ ïàòîãåííûõ ñèñòåì (ÓÏÑ) â âûñøèõ îòäåëàõ íåðâíîé ñèñòåìû â ïîäðîñòêîâîì âîçðàñòå ëåãêî âîñïðîèçâîäèìî â áîëåå ñòàðøåì. Ïîýòîìó ñëåäóåò ïðèçíàòü íåîáõîäèìîñòü îáñëåäîâàíèÿ è ñâîåâðåìåííîãî ëå÷åíèÿ òàêèõ ïîäðîñòêîâ. Îäíàêî âîçíèêàåò äðóãàÿ ïðîáëåìà – «íå çàëå÷èòü».
Â áîëüøèíñòâå ñëó÷àåâ ëó÷øå èäòè ïî ñõåìå ïîñòåïåííîãî óâåëè÷åíèÿ ëå÷åáíûõ íàãðóçîê, ò.å. íà÷èíàòü
ñ ìàëûõ, ëó÷øå íåìåäèêàìåíòîçíûõ íàçíà÷åíèé. Íî
ïðè íàëè÷èè ñåðüåçíûõ êëèíè÷åñêèõ ïðîÿâëåíèé (ñèíêîïå, ñèìïàòèêîàäðåíàëîâûå èëè âàãîèíñóëÿðíûå êðèçû), îãðàíè÷èòüñÿ íåìåäèêàìåíòîçíûìè íàçíà÷åíèÿìè âðÿä ëè óäàñòñÿ, ïîýòîìó èñïîëüçóþò ïðåèìóùåñòâåííî äðóãîé ïðèíöèï: «îò áîëüøîãî ê ìàëîìó».
Ëå÷åíèå âñåãäà êîìïëåêñíîå è ó÷èòûâàåò èñõîäíûé
âåãåòàòèâíûé òîíóñ. Âêëþ÷àåò ñòðîãèé ðåæèì äíÿ, ïîëíîöåííûé îòäûõ, ðàöèîíàëüíîå ïèòàíèå, ðåãóëèðîâàíèå ôèçè÷åñêèõ è óìñòâåííûõ íàãðóçîê, ïñèõîòåðàïèþ,
ôèçèîòåðàïèþ, ôèòîòåðàïèþ, ìåäèêàìåíòîçíîå ëå÷åíèå (òðàíêâèëèçàòîðû, íåéðîëåïòèêè, íåéðîìåòàáîëè÷åñêèå ñòèìóëÿòîðû). Ëå÷åáíàÿ ïîìîùü ïðè âåãåòàòèâíûõ êðèçàõ ó äåòåé ó÷èòûâàåò õàðàêòåð êðèçà.
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Òàáëèöà 1. Íåîòëîæíûå è ïëàíîâûå íàçíà÷åíèÿ ïðè âåãåòàòèâíûõ êðèçàõ ó äåòåé

Ñèìпàòèкîàäðåíàëîâыé кðèç
Ïñèõîòåðàïèÿ è ñåäàòèâíàÿ ôèòîòåðàïèÿ
Òðàíêâèëèçàòîðû – ñåäóêñåí, ðåëàíèóì
Ñîíàïàêñ
Ñåäóêñåí+ñîíàïàêñ
Ïèððîêñàí
Îáçèäàí (0,5-1 ìã/êã-ðàçîâàÿ äîçà)

Âàãîèíñуëяðíыé кðèç
Ïñèõîòåðàïèÿ è ñåäàòèâíàÿ ôèòîòåðàïèÿ
Àìèçèë
Àäàïòîãåíû – íàñòîéêà ýëåóòåðîêîêêà, æåíüøåíÿ è äð.
Áåëëîèä, áåëëàòàìèíàë
Àíòèãèñòàìèííûå ïðåïàðàòû (ïðè àëëåðãèè)
Àòðîïèí ï/ê

Òàáëèöà 2. Ìåòîäû ôèçèîëå÷åíèÿ äåòåé, áîëüíûõ ÑÂÄ

Ïðîцåäуðы
Ëåêàðñòâåííûé
ýëåêòðîôîðåç íà
âîðîòíèêîâóþ çîíó

Âàãîòîíèя
5% ð-ð Ñà õëîðèäà
1% ð-ð êîôåèíà
1% ð-ð ìåçàòîíà

ÏåÌÏ
Эëåêòðîñîí
Òåðìîðåëàêñàöèÿ â àëüôàêàïñóëå

Èìïóëüñíûé òîê ñ ÷àñòîòîé äî 100 Ãö
-

Ñèìпàòèкîòîíèя
2% ð-ð ýóôèëëèíà
2% ð-ð ïàïàâåðèíà
4% ð-ð Mg ñóëüôàòà
1% ð-ð äèáàçîëà
+
Èìïóëüñíûé òîê ñ ÷àñòîòîé äî 10 Ãö
+

Òàáëèöà 3. Ìåòîäû âîäîëå÷åíèÿ äåòåé, áîëüíûõ ÑÂÄ

ÑÂÄ
Âàãîòîíèя

Ñèìпàòèкîòîíèя

Ìåòîäы
Âàííû

Êèñëîðîäíûå
Ñîëåíî-õâîéíûå
Жåì÷óæíûå
Ñ íàñòîÿìè èç áåðåçîâîãî,
ñìîðîäèíîâîãî ëèñòà, áåëîêîïûòíèêà

Äóøè

Öèðêóëÿðíûé
Èãîëü÷àòûé
Êîíòðàñòíûé
Ñòðóåâîé
Äóø Шàðêî
Ïîäâîäíûé äóø-ìàññàæ (ñòàðøèé
âîçðàñò)

Â «ìåæïðèñòóïíûé ïåðèîä» íà îñíîâå ñîõðàíåíèÿ
ðàöèîíàëüíîãî ðåæèìà äíÿ ìåòîäèêè âûáîðà: àäàïòîãåíû, íîîòðîïíûå ñðåäñòâà, êîýíçèì Q, ñàíàöèÿ
õðîíè÷åñêèõ î÷àãîâ èíôåêöèè, íåñïåöèôè÷åñêèå
ñðåäñòâà âîçäåéñòâèÿ è ò.ä. Â ïîñëåäíèå ãîäû áîëüøîå çíà÷åíèå ïðèäàþò êîððåêöèè âíóòðèêëåòî÷íîãî ýíåðãîîáìåíà ó äåòåé ñ íàðóøåíèÿìè âåãåòàòèâíîãî ãîìåîñòàçà, ïðè÷åì â êà÷åñòâå ñðåäñòâ ðåêîìåíäóåòñÿ êîìïëåêñíîå ïðèìåíåíèå ïàíòîãàìà è
ýëüêàðà [12].
Äëÿ âîññòàíîâëåíèÿ ðåãóëÿòîðíûõ ôóíêöèé íåîáõîäèìû ïîëíîöåííûé ñîí, çàíÿòèÿ ãèìíàñòèêîé, ËÔÊ,
ìàññàæ. Ðåæèì ïèòàíèÿ âêëþ÷àåò: êðàòíîñòü, ðàçíîîáðàçèå ïðîäóêòîâ, êîíòðîëü âîäíîé íàãðóçêè, îáÿçàòåëüíûå âèòàìèíû è ìèêðîýëåìåíòû, ïðè íåîáõîäè16

Óãëåêèñëûå
Ñóëüôèäíûå
Йîäî-áðîìíûå
Ñóõèå ðàäîíîâûå
Шàëôåéíûå
Ñ íàñòîÿìè èç ìÿòû, õâîè, âàëåðèàíû, ñ
ñóøåíèöåé (íîæíûå)
Ïûëåâîé
Äîæäåâîé
Öèðêóëÿðíûé
Âååðíûé

ìîñòè íàçíà÷àþò ëå÷åáíûå ñòîëû. Èñêëþ÷àþò âûñîêîêàëîðèéíûå ïðîäóêòû.
Â äåòñêîé ïðàêòèêå èñïîëüçóåòñÿ øèðîêèé íàáîð àëüòåðíàòèâíûõ ìåòîäîâ ëå÷åíèÿ ÑÂÄ, ÷òî âî ìíîãîì
îïðåäåëÿåòñÿ âîçìîæíîñòüþ ëå÷åáíîé áàçû è íàëè÷èåì îáó÷åííûõ ñïåöèàëèñòîâ. Ê áàçèñíûì ìåòîäàì
ëå÷åíèÿ îòíîñÿòñÿ:
ôèçèîòåðàïèÿ (âîäîëå÷åíèå, ýëåêòðîñîí, ëàçåðîòåðàïèÿ, ýëåêòðîôîðåç ëåêàðñòâåííûõ âåùåñòâ è äð.);
êèíåçèòåðàïèÿ (ËÔÊ, ìàññàæ è äð.);
ìàíóàëüíàÿ òåðàïèÿ è îñòåîïàòèÿ, ðåôëåêñîòåðàïèÿèãëîóêàëûâàíèå;
ýíòåðîñîðáöèÿ, «ãàëîòåðàïèÿ», ñåíñîðíàÿ êîìíàòà,
àëüôà-êàïñóëà, ñòîóíòåðàïèÿ;
ôèòîòåðàïèÿ, ãîìåîïàòèÿ;
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àïè-, ãèðóäî-, èïïîòåðàïèÿ;
ëå÷åáíàÿ ïåäàãîãèêà, ïñèõîñîìàòè÷åñêàÿ ìåäèöèíà,
áèîëîãè÷åñêàÿ îáðàòíàÿ ñâÿçü;
ñàíàòîðíî-êóðîðòíîå ëå÷åíèå, ìåòåîïðîôèëàêòèêà, çàêàëèâàíèå è äð.
Âûáîð êîíêðåòíîé ìåòîäèêè ôèçèî- è, îñîáåííî âîäîëå÷åíèÿ, îïðåäåëÿåòñÿ õàðàêòåðîì âåãåòàòèâíûõ
èçìåíåíèé ñåðäå÷íî-ñîñóäèñòîé ñèñòåìû ó áîëüíîãî
ðåáåíêà (òàáëèöà 2 è òàáëèöà 3).
Ñåäàòèâíàÿ òåðàïèÿ îáû÷íî áàçèðóåòñÿ íà ñðåäñòâàõ
ðàñòèòåëüíîãî ïðîèñõîæäåíèÿ. Ïðåïàðàòû âûáîðà: âàëåðèàíà, ïóñòûðíèê – îáû÷íî ýêñòðàêòû, òðàâû – ýêñòðàêò ïàññèôëîðû æèäêèé, çâåðîáîÿ – íåãðóñòèí,
êîìáèíèðîâàííûå ñðåäñòâà – ñàíàñîí, ïåðñåí, äîðìèïëàò, íîâîïàññèò, à òàêæå ôèòîñáîðû – øàëôåé, áîÿðûøíèê, âàëåðèàíà, ïóñòûðíèê, çâåðîáîé è äð. êîìáèíàöèè, ôèòî÷àé, êîêòåéëè, áàëüçàìû.
Ïîñêîëüêó ïðè ÑÂÄ ÷àñòî ðåãèñòðèðóåòñÿ ïîâûøåííàÿ ìåòåî÷óâñòâèòåëüíîñòü, òî ïðàêòè÷åñêîå çíà÷åíèå
èìååò ïðèìåíåíèå ñïåöèàëüíûõ ìåð ìåòåîïðîôèëàêòèêè, âêëþ÷àÿ áàðîòðåíèðîâêè [6, 10].
Âûäåëèì íåîáõîäèìûå óñëîâèÿ äëÿ ýôôåêòèâíîãî âîññòàíîâèòåëüíîãî ëå÷åíèÿ äåòåé è ïîäðîñòêîâ ñ ÑÂÄ, èñïîëüçóåìûå â óñëîâèÿõ êëèíè÷åñêîé ïðàêòèêè:
âûïîëíåíèå èíäèâèäóàëüíîé ïðîãðàììû òåðàïèè, ó÷èòûâàþùåé îñîáåííîñòè áîëåçíè, êîíñòèòóöèè, ðåàêòèâíîñòè îðãàíèçìà, â òîì ÷èñëå ïåðåõîäíûõ ñîñòîÿíèé;
ñòðîãîå è ïîñëåäîâàòåëüíîå âûïîëíåíèå êîìïëåêñà
ðåæèìíûõ è ëå÷åáíûõ ìåð, âêëþ÷àÿ âîññòàíîâèòåëüíûé ïåðèîä (èñïîëüçîâàíèå ñàíàòîðíî-êóðîðòíûõ
ôàêòîðîâ);
ïðîôèëàêòèêà «ðåöèäèâîâ» è ó÷àñòèå â èíäèâèäóàëüíîé ïðîãðàììå îçäîðîâëåíèÿ.
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SUMMARY
IS THERE ARE NEEDS TREATING THE ADOLESCENTS
WITH SYNDROME OF VEGETATIVE DYSFUNCTION?
Grigîryev K.
Russian State Medical University, Physicians’ Advance Training
Faculty, Chair of Pediatrics with Infection Diseases, Moscow,
Russian Federation
Article presents the pathogenesis aspects and clinical data of
adolescents with syndrome of vegetative dysfunction. The
authors observe the structure of different clinical forms, reflect
on conditions and situation, when adolescents needs a stable
complex of etiopathogenetic therapy to control autonomic
nervous system dysfunction.
Key words: adolescents, syndrome of vegetative dysfunction,
nervous system.
ÐÅÇÞÌÅ
ËÅ×ÈÒÜ ÈËÈ ÍÅ ËÅ×ÈÒÜ ÏÎÄÐÎÑÒÊÎÂ Ñ ÑÈÍÄÐÎÌÎÌ ÂÅÃÅÒÀÒÈÂÍÎÉ ÄÈÑÒÎÍÈÈ?
Ãðèãîðüåâ Ê.È.
Ðîññèéñêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò,
êàôåäðà ïåäèàòðèè ñ èíôåêöèîííûìè çàáîëåâàíèÿìè ó äåòåé ôàêóëüòåòà óñîâåðøåíñòâîâàíèÿ âðà÷åé, Ìîñêâà, Ðîññèéñêàÿ Ôåäåðàöèÿ
Â ñòàòüå ïðåäñòàâëåíû ïàòîãåíåòè÷åñêèå àñïåêòû è êëèíè÷åñêèå ïðîÿâëåíèÿ ó ïîäðîñòêîâ ñ ñèíäðîìîì âåãåòàòèâíîé äèñòîíèè. Îïèñûâàåòñÿ ñòðóêòóðà ðàçëè÷íûõ êëèíè÷åñêèõ ôîðì,
îáñóæäàþòñÿ îáñòîÿòåëüñòâà, ïðè êîòîðûõ ïîäðîñòêè íóæäàþòñÿ â êîìïëåêñå ýòèîïàòîãåíåòè÷åñêèõ ìåðîïðèÿòèé ñ öåëüþ
íîðìàëèçàöèè äèñôóíêöèè àâòîíîìíîé íåðâíîé ñèñòåìû.
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ASSESSMENT OF TRAUMATIC BRAIN INJURY
AND ANTERIOR PITUITARY DYSFUNCTION IN ADOLESCENTS
De Sanctis V, Sprocati M, Govoni M.R, Raiola* G.
Dept of Reproduction and Growth-Pediatric and Adolescent Unit, St. Anna Hospital, Ferrara, Italy;
*Dept of Paediatrics, Pugliese- Ciaccio Hospital, Catanzaro, Italy
Traumatic brain injury (TBI) is a non-degenerative, noncongenital insult to the brain from an external mechanical
force causing temporary of permanent neurological dysfunction, which may result in impairment of cognitive,
physical and psychosocial functions [5,6].
The overall incidence of TBI in developed countries is about
200/100.000 population per year [17]. The highest incidence
of TBI is among subjects aged 15-24 years. Incidence rate
for males is almost twice that for females, with the highest
male:female ratio occurring in adolescence and young adulthood (1.2:1 and 4.4:1, respectively).
Data from the Italian Ministry of Health show that approximately 300-500 per 100.000 Italians are admitted to
hospital each year for either TBI or subarachnoid haemorrhage with an annual mortality of 20 per 100.000; 90%
of these TBI are of medium severity [2].
Approximately 50% of TBI in adolescents are the result
of motor vehicle, bicycle falls and sports accidents.
TBI has been associated with hypopituitarism and precocious puberty. Hypopituitarism may be either partial or
complete and its clinical manifestation may be mild, moderate or severe depending on the number of pituitary hormones affected, rapidity of its onset and age of the patients.
In adults, the prevalence of specific pituitary deficits observed in TBI patients with pituitary dysfunction is as follows:
• growth hormone deficiency (mean: 30.1%; range
14.6% - 60%);
• gonadotrophin deficiency (mean 28.8%; range 2.1%
- 62.5%);
• corticotrophin deficiency (mean 18.5%; range 0 –
44.8%);
• thyrotrophin deficiency (mean 18.5%; range 3.6% 31%).
Nearly 75% of patients have an isolated hormonal deficiency, 21.9% a multiple deficits and 3.4% of patients have
panhypopituitarism [5,6]. Diabetes insipidus (DI) is
present in 2.7% of patients.
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The frequency of these complications in adolescents and
young adults is not yet well known. From a systematic
review of the literature we found only few case reports or
small case series highlighting a link between TBI and the
occurrence of hypothalamic-pituitary hormone abnormalities [1,10-12,16,17,19,20].
Aimaretti et al [4] studied a population of adolescents and
young adults 3 and 12 months after TBI. At 3 months,
hypopituitarism was present in 34.6%. Total, multiple and
isolated deficits were present in 8.6, 4.3 and 21.7%, respectively. DI was present in 8.6% patients and mild hyperprolactinemia in 4.3%. Unlike the previous study in
adult population, the follow up at 12 months after TBI
demonstrated a substantial stability of the pituitary alteration or normal pituitary function.
Recently, Bondone et al [7] studied the occurrence of
hypothalamic-pituitary dysfunction (HHD) in 65 patients
(age: 10-18 years) hospitalized in the Neurosurgical and
Intensive Care Unit of Regina Margherita Children’s
Hospital (Turin): 22 patients have been evaluated within the first 72 hours from TBI, 43 patients 1 year or more
after TBI. Among the 22 patients evaluated in the acute
phase of TBI, 6 (27%) had HHD: 2 had low T3 syndrome, 2 cerebral salt wasting syndrome and 2 both the
conditions. Among the 43 patients evaluated 1 or more
years after TBI, 6 (14%) had HHD: 3 had GH deficiency, 1 ACTH deficiency, 1 LH e FSH deficiency, 1 precocious puberty [7].
In the past, the risk of developing pituitary dysfunction
was considered as strictly dependent on the severity of
TBI, particularly when associated with skull and facial
fractures, cranial nerve injury and a prolonged period of
unconsciousness [8,10]. Nevertheless, some patients with
mild TBI may develop a HHD [1,13,17].
Classification of the severity of head injury
The Glasgow Coma Scale (GCS) is the most widely used
clinical classification of TBI severity [18]. GCS is based
on the patient’s response to various stimuli (Table 1). Clinical severity of TBI is also defined by duration of loss of
consciousness, loss of memory for events immediately
before or after the accident and identified intracranial lesions [5].
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Table 1. Glasgow Coma Scale score

Eye-opening response
Spontaneous
To speech
To pain
No response
Verbal response
Oriented
Confused conversation
Inappropriate words
Incomprehensible words
No response
Best upper limb motor response
Obeys commands
Vocalizes pain
Withdraws
Abnormal flexion to pain
Abnormal extension response to pain
No response
A GCS score ≤ 8 indicates severe TBI, whereas 9 to 12
indicates moderate TBI and 13 to 15, mild TBI. One of
the limitation of GCS is that it can be 15 (normal) even
after a mild TBI. As a result, using the GCS score as an
assessment of injury severity in this group is difficult.

4
3
2
1
5
4
3
2
1
6
5
4
3
2
1
Table 2 classifies the severity of intracranial injuries on
the basis of the child’s history and the findings at physical
and neurological examination. The inclusion of the GCS
provides more information to assist in triage, treatment
and prediction of outcome.

Table 2. Classification of severity of intracranial injury

MILD

MODERATE

SEVERE

Asymptomatic.
Mild headache
Three of fewer episodes of vomiting
Glasgow Coma Scale score of 13 to 15
Loss of consciousness for less than 5 minutes
Loss of consciousness for 5 minutes or more
Progressive lethargy
Progressive headache
Vomiting protracted (more than three times) or associated with other symptoms
Post-traumatic amnesia
Post-traumatic seizure
Multiple trauma
Serious facial injury
Signs of basal skull fracture
Possible penetrating injury or depressed skull fracture
Suspected child abuse
Glasgow Coma Scale score of 9 to 12
Glasgow Coma Scale score of 8 or less
Focal neurologic signs
Penetrating skull injury
Palpable depressed skull fracture
Compound skull fracture

The GCS score and cranial computed tomography (CT)
are the current gold standards for assessment of injury
severity after pediatric TBI. To address limitations of GCS
score and TBI in mild head trauma recent studies have
focused on the use of serum biomarkers of brain injury,
such as neuron-specific enolase and S100B, released from
the neurons and glial cells, after brain injury [15].
© GMN

History-taking and physical and neurologic assessment.
The most important personal history information includes
mechanism (if known), time of occurrence of the injury,
level of consciousness after TBI, subsequent mental status, the occurrence of post-traumatic seizures, and intervention before arrival [22].
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These procedures are invaluable to determine the severity of the intracranial injury, to identify those at risk for
secondary injury and to identify injuries to other regions
that may contribute to illness and death [18,22].
Nevertheless, clinical reports may be inconsistent and hence
unreliable. Fortunately the progression of symptoms provides
invaluable information to assist the physician for the clinical
evaluation. A brief seizure at the time of injury may not be
clinically significant and may necessitate therapy. However,

one or more prolonged seizures associated with cardiorespiratory compromise necessitates prompt treatment. Many children will vomit two to three times after even a minor head
injury. However, protracted vomiting and retching associated with other symptoms or signs indicate a more severe head
injury. Amnesia, irritability, lethargy, pallor or agitation may
also indicate severe injury [18,22].
Table 3 may help clinicians for the physical and neurological examination.

Table 3. Features of physical and neurologic examination of adolescents with head trauma

Physical examination

Neurologic examination

Determination of vital signs
Investigation for signs of skull fracture
Hematotympanum
Periorbital or postauricular ecchymosis
Cerebrospinal fluid otorrhea or rhinorrhea
Depressed fracture or penetrating injury
Glasgow Coma Scale score
Pupillary reflexes
Cranial nerve examination
Movement of extremities

Pathophysiology of head injuries.
The pathophysiology of head injuries can be subdivided
into two types: primary and secondary injury.
The injury directly caused by the mechanical force of the
trauma is called primary injury. This type of injury is due
to shear force, direct contact, and tissue penetration.
Secondary injury is created by the body’s response to the
primary insult. In secondary injury excitation neuropeptides, cytokines, free radicals, metabolic and oxygenation
insufficiencies cause further tissue damage.
Both primary and secondary injury can be focal or diffuse. Focal injury tends to be caused by contact forces,
whereas diffuse injury is more likely to be caused by
non-contact, acceleration-deceleration and rotational
forces. Rotational acceleration-deceleration can induce
shearing injury of the axons, with disruption of the
white matter and widespread damage, most likely vasogenic. Shearing injury is most often seen in midline
structures of the brain and may represent a possible
mechanism of hypothalamic-pituitary dysfunction in
TBI [14,18].
It is important to realize that unlike injuries in other
parts of the body, injury to the brain occurs within a
confined volume, the intracranial space. The intracranial space is made up of three components: brain volume (90%), blood volume (5%) and cerebral spinal fluid
volume (5%). Initially, as the brain swells in response
to injury, the increase in brain volume is accommodated by a reduction of cerebral spinal fluid volume, and
20

then blood volume. However, in the finite space of the
calvarium, the mass effect caused by acute brain edema and hemorrhage may reach a point at which this
volume can no longer be accommodated. Intracranial
hypertension, or elevated intracranial pressure is harmful as it can decrease cerebral perfusion, inciting further hypoxia and cell death [14,18].
Assessment of pituitary function.
Different autopsy studies have reported in 26%-86% of
patients, who died from TBI, an injury to the hypothalamus, pituitary gland or pituitary stalk. Structural abnormalities in the hypothalamus and the pituitary commonly
include anterior lobe necrosis, posterior lobe haemorrhage
or stalk laceration. Trauma-mediated vascular injury to
the hypothalamus may be the basis of the TBI-mediated
hypopituitarism, although pituitary lesions are also a prominent factor.
Hypothalamic lesion have been reported in > 50% of head
trauma cases, affecting hypothalamic nuclei and resembling the lesions found in ruptured cerebral aneurysms.
Pituitary function is at particular risk because of the vulnerable physiologic location of the gland within the sella
turcica as well as its delicate infundibular hypothalamic
structure and its fragile vascular supply.
At present, there are no studies that suggest injuries of a
certain type or in a certain location are more likely to produce hypopituitarism [3,5,6,8,13,14].
Although the correlation between the autopsy and the biochemical results is unknown, the autopsy [3] and func-
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tional studies [5,6] are sufficient to justify a systematic
evaluation of patients with TBI.

evaluation and monitoring in patients with head trauma
are recommended.

Anterior pituitary hormone abnormalities may remain stable, may improve or deteriorate in the first 6-12 months
following head injury. Therefore, a periodic endocrine

Agha and Thompson [3] have proposed a follow-up
plan for patients with TBI, which is summarized in
figure.

Severe or moderate head

Check AM cortisol
days 1-7 post-injury

AM cortisol < 200 nmol/l
No

and/or

No glucocorticoid therapy

Yes
Treat with glucocorticoids
in acute phase

Reassess anterior
pituitary function in the

Normal anterior pituitary

Hypopituitarism

function

No further assessment

Treat and consider a
reassessment at 12 months or

Periodic (6 months)
assessment of growth

Mild head injury

Endocrine assessment
if clinically indicated

Figure. Suggested algorithm for growth and endocrine assessment in adolescents
after traumatic brain injury (from reference 3, modified)
© GMN
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Traumatic brain injury-induced hypopituitarism in adults
are more common than previously thought. The paucity
of clinical reports relating to adolescents with past-TBI
induced hypothalamic-pituitary-dysfunction suggests that
this phenomenon might be less common that that observed
in adults. Such a difference may be due to different selection criteria and diagnostic procedures, but also to the reduced susceptibility of adolescents to the mechanical vascular damage of pituitary and stalk. Coma severity ,depressed cranial fractures and bad outcome don’t apparently represent risk factors for HHD, on the contrary, cerebral lesion on CT scan might have a prognostic relevance
for endocrine sequelae [7]. In the last 25 years, in our
Unit a pituitary dysfunction was established in 3 patients
during childhood and adolescence (one patient had a precocious puberty, one patient had a gonadal dysfunction
and one patient had a partial growth hormone deficiency). In all patients the TBI was classified as severe (unpublished data, 2008).
Kabi International Growth study (KIGS) support this hypothesis. Over a 20-years period (1986-2006) only 141
cases were registered as having GH deficiency secondary
to TBI compared to 23.722 registered with idiopathic GH
deficiency (KIGS - unpublished data, 2006).
The physiopathological basis of hypopituitarism is lacking. Nevertheless, necrotic, hypoxic, ischemic and shearing lesions are at the hypothalamus and/or the pituitary
are likely important factors. The subjects at highest risk
appear to be those who have suffered a moderate or severe trauma.
Clinical signs of anterior hypopituitarism are often subtle and may be masked by sequalae of TBI. Therefore,
post-traumatic anterior pituitary dysfunction may remain undiagnosed and, possibly, aggravate symptoms
of brain injury.
In conclusion, adolescents with moderate-severe traumatic
brain injury should be screened for endocrine deficiencies so that replacement therapy can be initiated not late
in order to avoid potential fatal endocrine crisis, to optimized medical intervention and endocrine outcome of
patients [1,3,9,13].
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SUMMARY
ASSESSMENT OF TRAUMATIC BRAIN INJURY AND ANTERIOR
PITUITARY DYSFUNCTION IN ADOLESCENTS
De Sanctis V, Sprocati M, Govoni M.R, Raiola* G.
Dept of Reproduction and Growth-Pediatric and Adolescent Unit, St. Anna Hospital, Ferrara, Italy;
*
Dept of Paediatrics, Pugliese- Ciaccio Hospital, Catanzaro, Italy
Data from the Italian Ministry of Health show that approximately
300-500 per 100.000 Italians are admitted to hospital each year
for either TBI or subarachnoid haemorrhage with an annual mortality of 20 per 100.000; 90% of these TBI are of medium severity. Traumatic brain injury-induced hypopituitarism in adults
are more common than previously thought. The paucity of clinical reports relating to adolescents with past-TBI induced hypothalamic-pituitary-dysfunction suggests that this phenomenon might be less common that that observed in adults. In the
last 25 years, in our Unit a pituitary dysfunction was established
during childhood and adolescence in 3 patients (one patient had
a precocious puberty, one patient had a gonadal dysfunction
and one patient had a partial growth hormone deficiency). In all
patients the TBI was severe (unpublished data, 2008). The physiopathological basis of hypopituitarism is lacking. Neverthe-

less, necrotic, hypoxic, ischemic and shearing lesions are at the
hypothalamus and/or the pituitary are likely important factors.
The subjects at highest risk appear to be those who have suffered a moderate or severe trauma. Clinical signs of anterior
hypopituitarism are often subtle and may be masked by sequalae
of TBI. Therefore, post-traumatic anterior pituitary dysfunction
may remain undiagnosed and, possibly, aggravate symptoms of
brain injury. Moreover it may, if undiagnosed, lead to potentially fatal endocrine crisis. Therefore, adolescents with moderatesevere traumatic brain injury should be screened for such endocrine deficiencies so that replacement therapy can be initiated
to optimized the rehabilitation and outcome.
Key words: traumatic brain injury, pituitary dysfunction, adolescents.

ÐÅÇÞÌÅ
ÎÖÅÍÊÀ ÒÐÀÂÌÀÒÈ×ÅÑÊÎÃÎ ÏÎÂÐÅÆÄÅÍÈß ÌÎÇÃÀ
È ÄÈÑÔÓÍÊÖÈÈ ÏÅÐÅÄÍÅÉ ×ÀÑÒÈ ÃÈÏÎÔÈÇÀ Ó ÏÎÄÐÎÑÒÊÎÂ
Äå Ñàíêòèñ Â., Ñïðîêàòè Ì., Ãîâîíè Ì.Ð., Ðàèîëà* Äæ.
Áîëüíèöà Ñâÿòîé Àííû, äåïàðòàìåíò ðåïðîäóêöèè è ðîñòà, îòäåë äåòåé è ïîäðîñòêîâ, Ôåððàðà, Èòàëèÿ;
* Áîëüíèöà Ïóëüåçå-×àêêèî, ïåäèàòðè÷åñêèé äåïàðòàìåíò, Êàòàíçàðî, Èòàëèÿ
Ñîãëàñíî äàííûì Ìèíèñòåðñòâà çäðàâîîõðàíåíèÿ Èòàëèè â
ãîä ïðèìåðíî 300-500 áîëüíûõ íà 1000000 íàñåëåíèÿ ïîñòóïàþò â áîëüíèöû ïî ïîâîäó òðàâìàòè÷åñêîãî ïîâðåæäåíèÿ
ìîçãà (ÒÏÌ) èëè ñóáàðàõíîèäàëüíîãî êðîâîèçëèÿíèÿ, ñìåðòíîñòü 20 íà 1000000. Ó 90% áîëüíûõ ÒÏÌ îòìå÷àåòñÿ ñîñòîÿíèå ñðåäíåé òÿæåñòè. Ïîëàãàþò, ÷òî ãèïîïèòóèòàðèçì,
îáóñëîâëåííûé ÒÏÌ, ó âçðîñëûõ âñòðå÷àåòñÿ ÷àùå, ÷åì ñ÷èòàëîñü ðàíåå. Ìàëî÷èñëåííîñòü êëèíè÷åñêèõ ñîîáùåíèé êàñàòåëüíî ïîäðîñòêîâ ñ ãèïîòàëàìî-ãèïîôèçàðíûìè íàðóøåíèÿìè, îáóñëîâëåííûìè ïåðåíåñåííûìè ðàíåå ÒÏÌ, ïîçâîëÿåò ïðåäïîëîæèòü, ÷òî â äàííîé âîçðàñòíîé ãðóïïå ýòîò ôåíîìåí âñòðå÷àåòñÿ ðåæå, ÷åì ó âçðîñëûõ. Çà ïîñëåäíèå 25
ëåò â íàøåì îòäåëå íàáëþäàëèñü òðè ïîäîáíûõ ñëó÷àÿ ó äåòåé è ïîäðîñòêîâ (îäèí ïàöèåíò áûë ñ ïðåæäåâðåìåííûì ïîëîâûì ñîçðåâàíèåì, îäèí – ñ ãîíàäàëüíîé äèñôóíêöèåé è
åùå îäèí – ñ ÷àñòè÷íûì äåôèöèòîì ãîðìîíà ðîñòà). Âî âñåõ
ñëó÷àÿõ ÒÏÌ áûëî òÿæåëûì (íåîïóáëèêîâàííûå äàííûå,
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2008). Ôèçèîïàòîëîãè÷åñêîé îñíîâîé ãèïîïèòóèòàðèçìà ÿâëÿåòñÿ äåôèöèò. Òåì íå ìåíåå, íåêðîòè÷åñêèå, ãèïîêñè÷åñêèå, èøåìè÷åñêèå è ñäâèãîâûå ïîâðåæäåíèÿ òàëàìóñà è/èëè
ãèïîôèçà äîëæíû èãðàòü âàæíóþ ðîëü. Ëèöàìè ñ âûñîêèì
ðèñêîì âèäèìî ÿâëÿþòñÿ òå, êîòîðûå ïåðåíåñëè òÿæåëóþ èëè
ñðåäíåé òÿæåñòè òðàâìó. Êëèíè÷åñêèå ïðèçíàêè ïåðåäíåãî
ïèòóèòàðèçìà ÷àñòî âåñüìà ñëàáî âûðàæåíû è ìîãóò ìàñêèðîâàòüñÿ ïîñëåäñòâèÿìè ÒÏÌ. Âñëåäñòâèå ýòîãî, ïîñòòðàâìàòè÷åñêàÿ ïåðåäíÿÿ ïèòóèòàðíàÿ íåäîñòàòî÷íîñòü ìîæåò îñòàâàòüñÿ íåäèàãíîñöèðîâàííîé è, âîçìîæíî, îòÿãîùàòü ñèìïòîìàòèêó ïîâðåæäåíèÿ ìîçãà. Êðîìå ýòîãî, áóäó÷è íåäèàãíîñöèðîâàííûì, äàííîå ñîñòîÿíèå ìîæåò ïðèâåñòè ê ïîòåíöèàëüíî ôàòàëüíîìó ýíäîêðèííîìó êðèçèñó. Òàêèì îáðàçîì,
ïîäðîñòêè ñ óìåðåííûì/òÿæåëûì ÒÏÌ äîëæíû ïðîéòè ñêðèíèíã íà íàëè÷èå òàêîé ýíäîêðèííîé íåäîñòàòî÷íîñòè è, ïðè
íåîáõîäèìîñòè, ïîëó÷èòü çàìåùàþùóþ òåðàïèþ. Ýòî ïîçâîëèò îïòèìèçèðîâàòü ðåàáèëèòàöèþ è óëó÷øèòü èñõîä.
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COENZYM Q10 IM KINDESALTER: NACHWEISMETHODIK, REFERENZWERTE
UND KRANKHEITSBEZOGENE VERÄNDERUNGEN
Menke Th.
Vestische Kinder- und Jugendklinik Datteln, Universität Witten/Herdecke, Deutschland
1. Einleitung
1.1.Oxidativer Stress
Die oxidative Schädigung durch freie Radikale spielt in
der Pathogenese zahlreicher Erkrankungen eine wichtige
Rolle [20,43]. Freie Radikale sind hochgradig instabile
Substanzen, die im menschlichen Organismus durch den
Sauerstoffwechsel der Mitochondrien, durch die Phagozytose bei entzündlichen Prozessen sowie durch die Aktivierung oxidativer Enzyme bei Sauerstoffmangel im
Gewebe hervorgerufen werden [20]. Zum Schutz des
Körpers vor freien Radikalen hat die Natur ein komplexes Abwehrsystem von antioxidativen Substanzen entwickelt [26]. Die vermehrte Bildung freier Radikale führt bei
Insuffizienz dieser Antioxidantien zur oxidativen Schädigung des Gewebes (oxidativer Stress) [43]. Tiefgreifende
Funktionseinschränkungen des zellulären Stoffwechsels
bis hin zum Zelltod können die Folgen sein [44].
1.2.Coenzym Q10
Im Bereich der lipophilen Zellbestandteile und der Lipoproteine gilt das Antioxidans Coenzym Q10 in seiner
reduzierten Form als effektiver Inhibitor einer oxidativen
Schädigung [15]. Im Gegensatz zu anderen lipophilen
Antioxidantien wie α-Tocopherol und β-Karotin wird
Coenzym Q10 sowohl über die Nahrung zugeführt [23]
als auch im Körper selber synthetisiert [14]. Die Substanz
besitzt zusätzlich eine wichtige Rolle bei der Ener-

giegewinnung in der Atmungskette der Mitochondrien
[16]. Coenzym Q10 kann aufgrund der ringförmigen Chinonstruktur Elektronen aufnehmen und abgeben und somit
zwischen Donator- und Akzeptorzentren von katalytischen
Proteinen der Atmungskette zirkulieren. So werden Elektronen von Komplex I und Komplex II auf Komplex III
transferiert. Aufgrund seiner Doppelfunktion besitzt CoenzymQ10 eine Sonderstellung in der Gruppe der Antioxidantien. Es kann vermutet, dass CoenzymQ10 aufgrund
dieser Doppelrolle bei radikalvermittelten Erkrankungen
eine Schlüsselfunktion besitzt.
1.3.Coenzym Q10-Spiegel bei definierten Krankheitsbildern
In zahlreichen Untersuchungen wurden bei verschiedenen Krankheitsbildern erniedrigte CoenzymQ10Spiegel im Plasma nachgewiesen (Tabelle 1). Es ist ungeklärt, inwieweit diese erniedrigten Plasmawerte Ursache oder Folge der Erkrankungen sind. Oxidativer
Stress und mitochondriale Dysfunktion werden als
ursächlich diskutiert. Auch bei Patienten mit unklaren
mitochondrialen Erkrankungen wurden erniedrigte CoenzymQ10-Spiegel in Muskelgewebe und Fibroblasten
nachgewiesen. Postuliert wird bei diesen mitochondrialen Erkrankungen ein primärer Coenzym Q10-Mangel,
der sich in Abhängigkeit von Klinik und Coenzym Q10Gehalt in Muskelgewebe und Fibroblasten in 2 Formen
manifestiert (Tabelle 2).

Tabelle 1. Krankheiten, bei denen erniedrigte CoenzymQ10-Spiegel nachgewiesen wurden

-

Mevalonazidurie (Hubner et al . 1993) (21)
Mitochondriale Enzephalopathien (Beal et al. 2002) (5)
Kardiomyopathien (Mortensen et al. 1989) (32)
Phenylketonurie (Artuch et al. 1999) (3)
ARDS (Cross et al. 1990) (11)
Mammakarzinom (Jolliet et al. 1998) (22)
parenterale Ernährung (Okamoto et al. 1986) (39)
neuronale Ceroidlipofuscinose (Westermarck et al. 1997) (52)
Therapie mit Statinen bei Hyperlipidämie (Langsjoen et al. 2003) (25)
EPH-Gestose (Teran et al. 2003) (49)
Asthma bronchiale (Gazdik et al. 2002) (18)

1.4.Therapiestudien mit CoenzymQ10
Aufgrund der antioxidativen und bioenergetischen Eigenschaften von CoenzymQ10 wurden zahlreiche Studien bei
neurologischen Erkrankungen durchgeführt, in denen die
therapeutische Wirksamkeit dieser Substanz untersucht
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worden ist . Diese Studien betreffen insbesondere diejenigen Krankheitsbilder, bei denen mitochondriale Dysfunktion und oxidativer Stress in der Pathogenese eine zentrale Rolle spielen (neurodegenerative Erkrankungen, Mitochondriopathien, Migräne).
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Tabelle 2. Myopathie-Typ und Ataxie-Typ als Manifestationsformen des primären
CoenzymQ10-Mangels bei mitochondrialen Erkrankungen
Manifestationsform
Klinik
CoenzymQ10-Messungen
Plasma: normal
Muskelschwäche
Myopathie-Typ
Fibroblasten: normal
Myoglobinurie
Ogashara et al. 1989 [38]
Muskelgewebe: erniedrigt
Cerebrale Dysfunktion
Sobereira et al. 1997 [45]
(Epilepsie, Retardierung)
Boitier et. al. 1998 [8]
Biopsie (ragged red fibres)
Di Giovanni et al. 2001 [13]
Erhöhtes Laktat und CK
Ataxie-Typ
Cerebelläre Ataxie
Plasma: nicht gemessen
Musumeci et al . 2001 [34]
Cerebelläre Atrophie
Fibroblasten: erniedrigt
Naini et al. 2003 [35]
Muskelschwäche
Muskelgewebe: erniedrigt
In mehreren Kasuistiken wurde die Anwendung von CoenzymQ10 bei Mitochondriopathien (Morbus Leigh,
MELAS) beschrieben [1,2,50]. Es konnte gezeigt werden,
dass die Verabreichung von CoenzymQ10 die pathologisch
erhöhten Laktatspiegel im Plasma senkt und das klinische
Beschwerdebild verbessert. Als ursächlich für den beobachteten therapeutischen Effekt wird vermutet, dass die
orale Supplementierung der Substanz zu einer verstärkten Oxidation der reduzierten Coenzyme in der mitochondrialen Atmungskette führt. Es wird diskutiert, dass der
so gesteigerte Elektronenfluss die Einzelkomponenten der
Atmungskette stimuliert und die verbliebene Restfunktion der Energiegewinnung durch die oxidative Phosphorylierung optimiert [10]. Zusätzlich wird die antioxidative Wirksamkeit der Substanz als ursächlich für die therapeutischen Effekte vermutet. Basierend auf den in Einzelkasuistiken erzielten Ergebnissen sind Studien durchgeführt worden, in denen die therapeutische Wirksamkeit
einer oralen Supplementierung von CoenzymQ10 bei
Mitochondriopathien untersucht worden ist [9,27]. Die
zuvor beschriebene therapeutische Wirksamkeit von CoenzymQ10 konnte in diesen Studien nicht bestätigt werden.
Mitochondriale Dysfunktionen spielen auch in der Pathogenese von neurodegenerativen Erkrankungen eine wichtige Rolle. So konnte bei Patienten mit Morbus Parkinson
eine erniedrigte Komplex I Aktvivität in der Atmungskette
der Mitochondrien nachgewiesen werden. In einer Doppelblindstudie bei Patienten im Frühstadium der Erkrankung wurde eine signifikante Verbesserung der klinischen Symptomatik nach Einnahme von CoenzymQ10
beschrieben [42]. Bei Patienten mit Chorea Huntington
wurde bei Verabreichung von CoenzymQ10 kein therapeutischer Effekt beobachtet [6]. Die therapeutische
Wirkung von CoenzymQ10 ist auch bei Patienten mit
Migräne untersucht worden. Bei der Migräne wird ein
gestörter Energiestoffwechsel im zentralen Nervensystem
als ursächlich diskutiert. So lassen NMR-spectroscopische Untersuchungen vermuten, dass ein Defizit der mitochondrialen Energiereserven im pathophysiologischen
Konzept der Migräne eine wichtige Rolle spielt [4]. Sandor und Mitarbeiter haben in einer Doppelblindstudie über
3 Monaten CoenzymQ10 verabreicht und eine signifikante
Abnahme der Schmerzattacken in der Studiengruppe im
Vergleich zur Placebogruppe beschrieben [41].
© GMN

2. Problemstellung und Ziel des Forschungsprojektes
CoenzymQ10 wurde in der Behandlung verschiedener
prooxidativer Erkrankungen angewendet. In Kasuistiken
beobachtete Therapieeffekte konnten durch Studien jedoch
nicht bestätigt werden [1,9]. Zudem zeigen verschiedene
Studien bei dem gleichen Krankheitsbild widersprüchliche
Ergebnisse [24,33].
Prädiktive Kriterien für einen CoenzymQ10-Therapieresponse konnten aufgrund der bisher durchgeführten Untersuchungen nicht formuliert werden. Während bei Erwachsenen zahlreiche Publikationen bezüglich Nachweismethodik, Referenzwerte und Therapiestudien vorliegen
[19,40,46], ist die Bedeutung von CoenzymQ10 im Kindesalter weitgehend unerforscht.
Damit der praktisch tätige Arzt die Verabreichung von
CoenzymQ10 in die Therapiekonzepte der für ihn relevanten Krankheitsbilder und Patienten einordnen kann,
müssen fundierte physiologische, pathophysiologische
und pharmakologische Daten vorliegen, die die Identifizierung derjenigen Patienten ermöglicht, die von einer
Therapie mit dieser Substanz profitieren. Diese Voraussetzung gilt insbesondere für den Bereich der Pädiatrie,
da die hier zu behandelnden Patienten aufgrund der Wachstums- und Reifungsprozesse von der Geburt bis zur Adoleszenz wechselnden physiologischen und pathophysiologischen Bedingungen unterworfen sind. Im Mittelpunkt
des Forschungsprojektes stand daher die Einordnung der
Substanz CoenzymQ10 in das pathophysiologische
Konzept pädiatrischer Krankheitsbilder. Wesentliche
Schwerpunkte waren die Entwicklung einer Nachweismethodik, die Ermittlung altersabhängiger Referenzwerte,
die Beurteilung krankheitsbezogener Veränderungen im
CoenzymQ10-Status sowie die Modellentwicklung zur
Testung pharmakokinetischer und pharmakodynamischer
Eigenschaften von CoenzymQ10.
3. Ergebnisse
3.1.Methodenenwicklung und Referenzwerte im Kindesalter
Es wurden Methoden zur Messung von CoenzymQ10
mittels HPLC und elektrochemischer Detektion in Plas25
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ma [28], Erythrozyten [36] und Thrombozyten [37] entwickelt (siehe Abbildung 1). Gewebeproben, die es ermöglichen, den CoenzymQ10-Spiegel intrazellulär zu
messen, sind nur unter besonderen Bedingungen (diagnostische und therapeutische Eingriffe mit Gewebeentnahme) realisierbar. In der Pädiatrie erscheint daher die
Untersuchung der zellulären Bestandteile des Blutes sinnvoll, um intrazelluläre Spiegel von CoenzymQ10 zu be-

stimmen. Die Analyse von CoenzymQ10 in Erythrozyten
(Zellen ohne Mitochondrien) und Thrombozyten (Zellen
mit Mitochondrien) bietet zudem die Möglichkeit, Wechselwirkungen von intrazellulären Kompartimenten und
umgebendem Plasma zu untersuchen. Es wurden Methoden entwickelt, die ein geringes Probevolumen benötigen und somit die Voraussetzung für die Durchführung
kindgerechter Studien bilden.

A

B

C

Abbildung 1. Chromatogramme einer gesunden erwachsenen Person zur Messung von CoenzymQ10 in Plasma (A),
in Erythrozyten (B) und in Thrombozyten (C). Als interner Standard wird CoenzymQ9 verwendet [ reduziertes
CoenzymQ9 (1), reduziertes CoenzymQ10 (2), oxidiertes CoenzymQ9 (3), oxidiertes CoenzymQ10 (4) ]
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Im Vergleich zu bisher publizierten Methodiken [48] liegt
das erforderliche Plasmavolumen zur Bestimmung von
CoenzymQ10 mit 10µl Plasma im Bereich der unteren
Norm und kann im Rahmen einer kapillären Blutentnahme
gewonnen werden. Das erforderliche Blutvolumen für die
intrazelluläre Bestimmung von CoenzymQ10 in Erythrozyten und Thrombozyten liegt mit 2ml EDTA-Blut deutlich unter dem Probevolumen anderer Methodiken [48].

Mit der entwickelten Messmethodik wurde der CoenzymQ10-Gehalt im Plasma bei klinisch gesunden Kindern
(n=271) gemessen und es wurden altersbezogene Normwerte ermittelt [29] (Abbildung 2). So zeigen sich die CoenzymQ10-Plasmaspiegel bei der Geburt deutlich erniedrigt. Sie steigen im Säuglingsalter an und fallen im Kleinkindes- und Schulkindesalter ab, um sich den Normwerten des Erwachsenenalters anzunähern.
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Abbildung 2. Vergleich von CoenzymQ10-Plasmaspiegel bei gesunden Neugeborenen (NG / n=72),
Säuglingen (SG/n=85), Kleinkindern (KK/n=60), Schulkindern (SK/n=54) und Erwachsenen (Erw/n=45)
3.3. CoenzymQ10-Plasmaspiegel bei Erkrankungen im
Kindesalter
In dem hier vorgestellten Forschungsprojekt wurde bei
Kindern mit definierten Krankheitsbildern (Hepatitis,
Hyperthyreose [31], Adipositas [30], akute lymphatische
Leukämie) der CoenzymQ10-Spiegel im Plasma gemessen. Die Plasmaspiegel bei Kindern mit Adipositas und
bei Kindern mit akuter lymphatischer Leukämie zum Zeitpunkt der Diagnosestellung zeigten sich normwertig. Bei
Kindern mit Hyperthyreose [31] und Hepatitis konnten
erniedrigte CoenzymQ10-Plasmaspiegel nachgewiesen
werden.
3.3.1. Hyperthyreose
Die zentrale Rolle der Mitochondrien in der Radikalgenerierung lässt vermuten, dass die Erhöhung des zellulären
Energiestoffwechsels im Rahmen pathophysiologischer
Prozesse zu einer erhöhten Produktion freier Radikale in
der mitochondrialen Atmungskette und folglich zu oxidativem Stress führt. Insbesondere Krankheitsbilder mit
hyperthyreoter Stoffwechsel-lage führen zur oxidativen
Schädigung zellulärer Strukturen [7]. Aufgrund seiner
Doppelfunktion als Elektronendonator in der Atmungskette und Antioxidans in den mitochondrialen Mem© GMN

branen wird vermutet, dass CoenzymQ10 eine zentrale
Rolle im mitochondrialen Stoffwechsel und dessen Protektion besitzt. Die CoenzymQ10-Plasmaspiegel wurden
bei 12 Patienten in hyperthyreoter und euthyreoter
Stoffwechsellage gemessen und mit einem Normkollektiv
gesunder gleichaltriger Kinder (n=52) verglichen. Die
CoenzymQ10-Plasmaspiegel bei hyperthyreoter
Stoffwechsellage waren im Vergleich zum Normkollektiv
signifikant erniedrigt (Median: 0,46 pmol/µl , Interquartilsrange: 0,39-065 pmol/µl versus Median: 0,79 pmol/µl,
Interquartilsrange: 0,62-0,92 pmol/µl, p<0,0005 MannWhitney-U-Test). Es zeigt sich ein signifikanter Anstieg
der CoenzymQ10-Plasmaspiegel bei den Patienten nach
Erreichen der euthyreoten Stoffwechsellage (Median
0,46pmol/µl, Interquartilsrange: 0,39-0,65 pmol/µl versus Median 0,74 pmol/µl Interquartilsrange: (0,67-0,92),
p<0,05, Wilcoxon-Paar-Test).
3.3.2. Hepatitis
Untersuchungen weisen daraufhin, dass die CoenzymQ10Konzentration im Plasma maßgeblich durch die Leberzellen reguliert wird, in denen CoenzymQ10 synthetisiert,
reduziert und über die Lipoproteinen ausgeschleust wird
[14,47]. Es kann vermutet werden, dass bei Erkrankun27
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gen der Leber die CoenzymQ10-Konzentration im Plasma verändert ist. Die CoenzymQ10-Plasmaspiegel wurden bei Patienten mit akuter Hepatitis A (n=11) und chronischer Hepatits B (n=14) und Hepatits C (n=9) bestimmt. Die Resultate wurden mit einem Normkollektiv gesunder gleichaltriger Kinder (n=114) verglichen. Im Vergleich zum Normkollektiv (Median :0,85 pmol/µl, Interquartilsrange: 0,67-1,12 pmol/µl) zeigen sich der CoenzymQ10-Plasmaspiegel bei Patienten mit Hepatitis A
(Median 0,44 pmol/µl, Interquartilsrange: 0,39-0,55 pmol/µl,
p<0,05 Mann-Whitney-U-Test) und Hepatitis C (Median
0,66 pmol/µl, Interquartilsrange 0,49-0,78 pmol/µl, p<0,05
Mann-Whintney-U-Test) signifikant erniedrigt.
3.4. Modelle für die Testung pharmakokinetischer und pharmakodynamischer Eigenschaften von CoenzymQ10 Zahlreiche Untersuchungen zeigen, dass nach oraler Aufnahme
von CoenzymQ10 die Plasmaspiegel rasch ansteigen [51].
Die intrazelluläre Aufnahme von CoenzymQ10 in die verschiedenen Organe des menschlichen Körpers ist jedoch
weitgehend unerforscht. Die Messung der Gewebespiegel
durch Biopsieentnahme unter CoenzymQ10-Therapie ist
in der klinischen Routine kaum durchführbar. Es stellt sich
daher die Frage, ob die Isolierung von Blutzellen die Möglichkeit bietet, die dort gemessenen intrazellulären Spiegel
als in vivo Modell für ein Therapiemonitoring der intrazellulären CoenzymQ10-Aufnahme zu nutzen.

Gesunden Erwachsenen wurde über 14 Tage CoenzymQ10
in einer Dosierung von 3mg/kg Körpergewicht/Tag verabreicht und der CoenzymQ10-Gehalt in Plasma, Erythrozyten und Thrombozyten vor Beginn der Studie, nach 5
Stunden und nach 14 Tagen gemessen. Die Resultate sind
in Tabelle 3 dargestellt. Die Gabe von CoenzymQ10 führt
zu einem signifikanten Anstieg der Konzentrationen im
Plasma und in den Thrombozyten. Die CoenzymQ10Spiegel in Erythrozyten zeigen sich unbeeinflusst von der
oralen Substitution. Darüberhinaus wurden die CoenzymQ10-Konzentrationen in Plasma und Thrombozyten
miteinander verglichen (siehe Abbildung 3). Die CoenzymQ10 Werte in Plasma und Thrombozyten zeigen eine
positive Korrelation. Abbildung 3 zeigt ebenso, dass bei
denjenigen Probanden, bei denen ein CoenzymQ10-Plasmaspiegel von über 3pmol/µl unter der Substitution
gemessen wurde, die parallel gemessenen thrombozytären
Spiegel an CoenzymQ10 allesamt höher waren (Median
380pmol/109 Zellen, Range 272-538 pmol/109 Zellen) als
die thrombozytären Spiegel bei Plasmaspiegeln unter
3pmol/µl (Median: 200pmol/10 9Zellen, Range: 103250 pmol/109Zellen). Die Auswertung dieser Studie konnte zeigen, dass oral verabreichtes CoenzymQ10 selektiv
von den mitochondrienhaltigen Zellen des Blutes, den
Thrombozyten, aufgenommen wird, wobei der Schwellenwert der Plasmakonzentration für die intrazelluläre Aufnahme im Bereich von 3pmol/µl liegt.

Tabelle 3. CoenzymQ10-Gehalt im Plasma, Thrombozyten und Erythrozyten nach oraler Gabe von 3mg/kg
Körpergewicht/Tag bei 12 klinisch gesunden Erwachsenen. Dargestellt ist der Median und der IQR (*ANOVA p<0,05)

1 Stunde vor der 1.
Gabe
0,98
(0,78-1,04)
29
(25-30)
204
(175-239)

Thrombozyten (pmol/10E9 Zellen)

CoQ10 im Plasma
(pmol/µl)
CoQ10 in Erythrozyten
(pmol/109 Zellen)
CoQ10 in Thrombozyten
(pmol/109 Zellen)

5 Stunden nach 1.
Gabe
1,21
(0,99-1,40)
31
(29-33)
180
(150-226)

Nach 14 Tage
4,32
(3,06-4,52) *
30
(26-33)
346
(218-413) *
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Abbildung 3. Vergleich der CoenzymQ10-Spiegel in Plasma und Thrombozyten. Alle Messpaare wurden unabhängig
vom Datum der Abnahme miteinander verglichen (r = 0,6, p< 0,0000001, Spearman-Rangkorrelation-Test). (1=1
Stunde vor der 1. Gabe , 2=5 Stunden nach 1. Gabe, 3=nach 14 Tagen)
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CoenzymQ10 wird bei zahlreichen Erkrankungen mit
oxidativem Stress und mitochondrialer Dysfunktion angewendet. Die hier erzielten Resultate sind jedoch nicht
einheitlich. So konnten Therapieeffekte, die in Kasuistiken beschrieben worden sind, durch Studien nicht bestätigt
werden. Auch zeigen verschiedene Studien, die bei dem
gleichen Krankheitsbild durchgeführt worden sind, widersprüchliche Ergebnisse. In zahlreichen dieser Untersuchungen wurden weder CoenzymQ10-Spiegel in Plasma
und Gewebe noch biochemische Marker als Zielgrößen
der therapeutischen Effektivität einer CoenzymQ10 Substitution bestimmt. Auch in der täglichen Praxis sind bei
der Beurteilung eines präventiven oder therapeutischen
Effektes insbesondere bei chronischen Erkrankungen
lange Beobachtungszeiträume notwendig und erschweren somit die Einordnung der CoenzymQ10-Substitution
in bestehende Therapiekonzepte. Die zusätzliche Entwicklung von pharmako-kinetischen und pharmakodynamischen Modellen für ein Therapiemonitoring ist dabei
möglicherweise hilfreich, um im Rahmen zukünftiger
Behandlungskonzepte ein thera-peutisches Ansprechen
und somit CoenzymQ10-Therapieresponder zu erkennen.

weiterhin eine signifikante Abnahme der oxidativen
Schädigung im Vergleich zu den Werten zu Beginn der
Studie.

Ziel der Studie war es, bei gesunden Probanden unter Gabe
von CoenzymQ10 pharmakokinetische und pharmakodynamische Parameter zu bestimmen. Zur Beurteilung der
Pharmakokinetik wurde die Konzentration an CoenzymQ10 in Plasma und Thrombozyten bestimmt. Zur
Beurteilung der Pharmakodynamik wurde die oxidative
Schädigung der DNA in Lymphozyten mit dem CometAssay gemessen. Über 28 Tage wurde 12 gesunden Erwachsenen CoenzymQ10 in einer Dosierung von 3mg/kgKörpergewicht/Tag verabreicht. Vor Beginn der Studie,
nach 14 Tagen , nach 28 Tagen sowie 12 Wochen nach
Beendigung der CoenzymQ10-Gabe (nach 112 Tagen)
wurde venös Blut entnommen, um die geplanten Messungen (CoenzymQ10 in Plasma und Thrombozyten, COMET-Assay) durchzuführen.
Die Ergebnisse sind in Abbildung 4 dargestellt. Nach
zweiwöchiger Substitution mit CoenzymQ10 haben die
Plasmaspiegel einen Konzentrationsanstieg erreicht, der
im weiteren Verlauf der Substitution nicht mehr signifikant
gesteigert werden kann. 12 Wochen nach Absetzen der
CoenzymQ10-Substitution sind die Spiegel auf das Ausgangsniveau abgefallen. Die thrombozytären Spiegel sind
nach zweiwöchiger Substitution mit CoenzymQ10 ebenfalls signifikant angestiegen, ein Effekt, der nach weiteren 2 Wochen Substitution noch steigerungsfähig ist. Obwohl die thrombozytären Spiegel 12 Wochen nach Beendigung der Substitution abgefallen sind, sind sie im Vergleich zu den intrazellulären Spiegeln zu Beginn der Studie
weiterhin signifikant erhöht. Nach vierwöchiger Gabe von
CoenzymQ10 ist eine signifikante Abnahme der DNASchädigung in den Lymphozyten zu beobachten. Auch
nach Absetzten der CoenzymQ10-Substitution findet sich
© GMN

Abbildung 4. CoenzymQ10-Spiegel im Plasma und
Thrombozyten sowie Grad der oxidativen Schädigung in
Lymphozyten bei 10 gesunden Erwachsen unter oraler
Gabe von 3 mg/kgKörpergewicht/Tag nach 14 und 28
Tagen sowie 12 Wochen ( = 112 Tage) nach Beendigung
der Substitution
CoenzymQ10 wird in klinischen Studien verabreicht, um
in den Organen zu wirken, bei denen eine intakte mitochondriale Funktion und Energiegewinnung eine wichtige Voraussetzung ist (Gehirn, Myokard, Muskulatur). Bei
der Modellentwicklung für ein Therapiemonitoring ist
jedoch nur die Verwendung von Surrogaten möglich, um
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pharmakologische und pharmakodynamische Funktionen
auf zellulärer Ebene zu erfassen. Die Verwendung von
Blutzellen bietet die Möglichkeit, derartige Untersuchungen im Kindesalter durchzuführen. Inwieweit jedoch die
hier beobachteten Effekte die Wirkung in den Zielorgane
reflektieren, ist zurzeit unklar. Die Schwellenwerte der
Plasmakonzen-trationen für die intrazelluläre Aufnahme
scheinen im Bereich von 3pmol/µl zu liegen. Es bedarf
jedoch weitergehender Untersuchungen, in denen Surrogatmessungen mit klinischen Parametern insbesondere bei
chronischen Erkrankungen verglichen werden. Nur derartige Studien können die Qualität von Surrogatmodellen
beurteilen. Die hier entwickelten Modelle bieten dabei
möglicherweise einen Ansatz.
4. Zusammenfassung
Die im Rahmen des Forschungsprojektes gesammelten
Daten bieten einen sinnvollen Beitrag zur Beurteilung von
CoenzymQ10-Mangelzuständen und zur Planung und
Durchführung von Therapiestudien mit CoenzymQ10 im
Kindesalter. Die entwickelte Nachweismethodik ist aufgrund der geringen Probevolumina kindgerecht und auch
im Rahmen von Multizenter-studien praktikabel. Die ermittelten altersbezogenen Normwerte bieten eine sinnvolle
Richtlinie zur Beurteilung von CoenzymQ10-Mangelzuständen, wobei insbesondere die Reifungsprozesse im
Neugeborenen- und Säuglingsalter berücksichtigt werden.
Bei den verschiedenen Erkrankungen im Kindesalter konnten so wesentliche pathophysiologische Einflussgrößen
für den CoenzymQ10-Gehalt im Plasma definiert werden.
Aufgrund der entwickelten Nachweismethodik kann der
CoenzymQ10-Gehalt in Plasma und Blutzellen im Rahmen zukünftiger Therapiestudien ethisch vertretbar gemessen werden. Die so erhobenen Daten ermöglichen den
retrospektiven Vergleich der gemessenen CoenzymQ10Konzentrationen mit dem Therapieansprechen. Die Bestimmung von CoenzymQ10 in Plasma und Blutzellen
während der Therapie bietet zusätzlich die Möglichkeit,
die individuelle Dosierung für den einzelnen Patienten in
Abhängigkeit von dem angestrebten Plasmaspiegel und
dem Schwellenwert für die intrazelluläre Aufnahme in
Thrombozyten festzulegen. Die Messung der oxidativen
DNA-Schädigung im Comet-Assay in den Lymphozyten
ermöglicht zudem ein pharmakodynamisches Monitoring
auf intrazellulärer Ebene im Rahmen der Therapiestudien.
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SUMMARY
COENZYME Q10 IN CHILDHOOD: DETECTION
METHODS, REFERENCE VALUES AND DISEASE-RELATED CHANGES IN THE COENZYME Q10 STATUS
Menke Th.
Vestische Kinder- und Jugendklinik Datteln, Universität Witten/Herdecke, Germany
The lipophilic antioxidant coenzyme Q10 is an effective inhibitor of oxidative damage. Furthermore coenzyme Q10 is involved
in electron transport related to the mitochondrial respiratorial
chain. Because of this double function coenzyme Q10 has become a special role in the group of antioxidants. Little is known
about coenzyme Q10 in healthy and sick children.
The aim of the study was to determine the role of coenzyme
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Q10 in the pathophysiological concept of pediatric diseases. At
first a HPLC-method for the detection of coenzyme Q10 in plasma, erythrocytes and platelets was developed and age-related
reference values for children were established. Based on these
reference values the CoQ10 status was measured in different
pediatric diseases. By this way various conditions for low coenzyme Q10 plasma values in children could be defined. Furthermore there were different in vivo models developed to define

pharmacokinetic and pharmacodynamic characteristics of coenzyme Q10.
The established methods and measured data might be a helpful
contribution for estimating coenzyme Q10 deficiency and for
planning therapeutical studies with coenzyme Q10 in childhood.
Key words: coenzyme Q10, oxidative damage, pediatric diseases.

ÐÅÇÞÌÅ
ÊÎÝÍÇÈÌ Q10 Ó ÄÅÒÅÉ: ÌÅÒÎÄÛ ÎÏÐÅÄÅËÅÍÈß, ÐÅÔÅÐÅÍÒÍÛÅ
ÂÅËÈ×ÈÍÛ È ÑÂßÇÀÍÍÛÅ Ñ ÁÎËÅÇÍÜÞ ÈÇÌÅÍÅÍÈß
Ìåíêå Ò.
Óíèâåðñèòåò Âèòòåí/Õåðäåêêå, Ëàáîðàòîðèÿ ïî èçó÷åíèþ ñíà ó äåòåé, Ïåäèàòðè÷åñêàÿ êëèíèêà, Ãåðìàíèÿ
Ëèïîôèëüíûé àíòèîêñèäàíò êîýíçèì Q10 ÿâëÿåòñÿ ýôôåêòèâíûì èíãèáèòîðîì îêèñëèòåëüíûõ ïîâðåæäåíèé. Áîëåå
òîãî, Q10 âîâëå÷åí â òðàíñïîðò ýëåêòðîíîâ, ñâÿçàííûé ñ
ìèòîõîíäðèàëüíîé ðåñïèðàòîðíîé öåïüþ. Èç-çà ýòîé äâîéíîé ôóíêöèè êîýíçèì Q10 ïðèîáðåë îñîáîå çíà÷åíèå â ãðóïïå àíòèîêñèäàíòîâ. Ìàëî èçâåñòíî î êîýíçèìå Q10 ó çäîðîâûõ è áîëüíûõ äåòåé.

ïîëó÷åíû âîçðàñòíûå ðåôåðåíòíûå äàííûå äëÿ äåòåé. Êîýíçèìà Q10 ñòàòóñ îïðåäåëÿëñÿ ïðè ðàçëè÷íûõ ïåäèàòðè÷åñêèõ áîëåçíÿõ. Áûëè óñòàíîâëåíû ñîñòîÿíèÿ, ïðè êîòîðûõ óðîâåíü êîýíçèìà Q10 áûë íèçêèì. Êðîìå ýòîãî, áûëè
ðàçðàáîòàíû ðàçëè÷íûå in vivo ìîäåëè äëÿ îïðåäåëåíèÿ ôàðìàêîêèíåòè÷åñêèõ è ôàðàìàêîäèíàìè÷åñêèõ õàðàêòåðèñòèê
êîýíçèìà Q10.

Öåëüþ èññëåäîâàíèÿ áûëî îïðåäåëåíèå ðîëè êîýíçèìà Q10
â ïàòîôèçèîëîãè÷åñêîé êîíöåïöèè ïåäèàòðè÷åñêèõ áîëåçíåé. Âïåðâûå áûë ðàçðàáîòàí HPLC-ìåòîä äëÿ îïðåäåëåíèÿ êîýíçèìà Q10 â ïëàçìå, ýðèòðîöèòàõ è òðîìáîöèòàõ,

Óñòàíîâëåííûå ìåòîäû è ðåçóëüòàòû ñîîòâåòñòâóþùèõ èññëåäîâàíèé ìîãóò ñïîñîáñòâîâàòü îïðåäåëåíèþ äåôèöèòà
êîýíçèìà Q10 è ïëàíèðîâàíèþ òåðàïåâòè÷åñêèõ èññëåäîâàíèé ñ êîýíçèìîì Q10 â äåòñêîì âîçðàñòå.

COMPARATIVE EFFICIENCY OF DIAGNOSTICS AND TREATMENT
FOR HELICOBACTER PYLORI INFECTION IN CHILDREN
Nyankovskyy S, Ivakhnenko O.
Danylo Halytskiy Lviv National Medical University Department of Faculty and Hospital Pediatrics, Lviv, Ukraine
Helicobacter pylori (H.pylori) is one of the most common
pathogens in humans which cause the diseases of the upper gastrointestinal tract (UGIT) [4,7,9,12,14,20]. During the last years in Ukraine we have observed an increase
in the prevalence of chronic gastroduodenal diseases both
in adults and children. The frequency of these diseases
has increased more than 1.5 times for the last 3 years and
reached 160 per 1000 children’s population. For this reason they account for the large part of the diseases in children and teenagers [17-19].
The most common diseases among children are the gastroduodenal illnesses associated with H. pylori. The different clinical presentations, the influence of daily life
conditions, and the family genetics are the reasons for why
H. pylori is considered the infectious disease with char32

acteristics of uncontrolled epidemic in our country. The
role of H. pylori in the development of chronic gastroduodenal diseases is well known around the world; however
there is a lack of information about the prevalence of H.
pylori in children and teenagers in the countries like
Ukraine [5,19,23]. There are no reports about the virulence and pathogenicity of H. pylori strains, the modes of
transmission in children, and the role of family and school
environment in the transmission. The optimal protocols
of eradication therapy are still vague, because of the regional patterns of antibiotic resistance of H. pylori. Asymptomatic chronic erosive gastritis, ulcer disease, stomach
dyspepsia requires the development of new algorithms for
diagnosis and treatment, planning surveillance in a regional scale, especially in countries with a considerable economic deficit [6,10,11,20,23].
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In spite of considerable experience in studying of various
aspects of H. pylori infection questions of epidemiology,
the degree of pathogenicity of regional strains, routes of
transmission in children, and the optimal treatment methods have not been clarified and still represent a matter of
debates [2,15,18,21].
The leading role of H. pylori in ulcer disease, gastritis,
non-ulcer dyspepsia, and gastric cancer has been confirmed. The connection between H. pylori and the development of reflux-esophagitis and ulcers which are induced
by using non-steroid anti-inflammatory medicines is less
clear. However, it is proved that H. pylori could be found
in 90-100% of patients with duodenal ulcers and in
85-90% with gastric ulcers [3,5,19].
The investigations reported from different countries
proved the high prevalence of H. pylori infection in both
adults and children. According to the data of the last year
the prevalence of H. pylori colonization in the adult population of Ukraine is about 80-85% but in children’s population this value has not been established yet. However
there are reasons to predict that it could be high enough
around 40-70% depending on child’s age. The frequency
of H. pylori infections increases with the age of the child.
According to the data of Russian researchers H. pylori
infection of 5-6 years old children in Russia is about 40-45%,
and in 14-15 years old children it reaches the level of adults
- 65-70%. The figures are substantially different in other
countries. According to the literature H. pylori colonization of schoolchildren is around 4,2% in Belgium, 28,9%
in Italy, 63% in Czech Republic, 70% in Russia, 80,6% in
Benin, 84% in India, and 96% in Albania. In developed
countries, such as the USA, Germany, Sweden, Japan, the
prevalence of H. pylori in child’s age is lower, although
with age it increases. The high prevalence of H. pylori in
Ukraine can be explained by low socio-economic status
of the population, unsatisfactory living conditions, peculiarities of feeding, insufficient hygienic skills, low level
of sanitary education, and poor organization of medical
care [5,12,20].
A systematic control of H. pylori infection in the leading
countries of the world (such as the USA, Japan, countries
of Western Europe) reduced its prevalence in children’s
population that in turn caused the decrease of frequency
of stomach cancer, ulcer disease and gastroduodenitis. In
Ukraine we can see steady increase in incidence of these
diseases. The problem is that the treatment of children
begins too late, in 1-3 years after the appearance of the
first symptoms of the diseases. No less important is underestimation by the children’s parents of the gastrointestinal child’s complaints, insufficient information of pediatricians and family doctors about the role of H. pylori in
the development of chronic gastrointestinal diseases in
children. The situation is complicated due to use of out© GMN

dated equipment, lack of possibilities for modern diagnostics, absence of clear national recommendations and
standards of treatment, lack of prevention and control
measures for these pathologies [4,5,16].
The inadequate plans of treatment and reduction of doses
and duration of taking medications very often result in
insufficient efficiency of eradication treatment in children.
The situation is complicated by the high cost of noninvasive methods to control efficiency of eradication [8,22,23].
According to our data children from socially unfavorable
families the number of which is rather considerably high in
Ukraine are the most vulnerable to infecting and further
development of the disease. In such families we can find
low local immunity in children, lack of hygienic skills, overcrowding of flats and high frequency of parents infections.
Taking all this into account one of the most important task
is to conduct educational work in those families which has
to be based on the results of our own local research. Thus,
in spite of the high prevalence H. pylori in Ukraine and
substantial increase of the incidence of H. pylori associated diseases we do not have the real possibilities for its timely
diagnosis, treatment and prevention [5,19,23].
The way to improve treatment outcomes is the optimal
combination of medicines for eradication therapy. According to generally accepted recommendations the treatment
must be simple, have a good tolerance, accessible on costs
and eradication effect has to exceed 80%. However treatment patterns suggested for adults have being constantly
modified and not always can be used in pediatric patients.
In 2000 the special European commission worked out the
main principles of consensus of H. pylori diagnostics and
eradication in children which were practically changed in
various countries. The first Ukrainian recommendations
for diagnosis and therapy of chronic stomach and duodenal diseases in children were proposed in Kyiv in 1999.
They have being permanently modified because of the
local peculiarities of H. pylori sensitivity to antibiotics
and insufficient possibilities for laboratory evaluations.
That is why the regional standards of investigation of patients with chronic UGIT diseases and H. pylori eradication are needed. They should take into account both the
availability of laboratory and instrumental facilities and
regional peculiarities of H. pylori sensitivity to antibacterial medicines [6,8,11,13,18,22,24]. We elaborated our first
regional guidelines in 2000.
In spite of that our data suggest that almost the half of
children visit qualified pediatric gastroenterologist only
in 1.5-2 years after disease onset. Also fiber gastroduodenoscopy (FGDS) is performed only in 10-15% of the patients. Biopsy material is undertaken morphological study
very rarely and only in isolated cases tests are performed
to elicit the presence of H.pylori. Often it leads to to inef33
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fective treatment and development of recurrences within
a year after the treatment has been employed. Even among
pediatric gastroenterologists a widespread opinion exists
that only diffuse gastroduodenitis and ulcerous lesions
require complete triple- or quadrotherapy while mild gastroduodenitis limited to few areas of the stomach or duodenum and associated with H.pylori require monotherapy or therapy with 2 drugs.
During the last 8 years the Department of Faculty and
Hospital Pediatrics at Lviv National Medical University
together with the Departments of General Medicine and
Microbiology was involved into the work for development of diagnostics and treatment of H. pylori-associated
diseases in the Western region of Ukraine. From the very
beginning our researchers proposed a family approach to
diagnostics and treatment of this infection. At first, the
results of our research were published in Polish Journal
«Pediatria Wspolczesna Gastroenterologia, Hepatologia
and Zywienie Dziecka» [15] and were reported in the USA
(Georgetown Conference Centre, Washington DC, 2002)
at the “Children’s Environmental II: A Global Forum for
Action” [16].
To increase the efficiency of diagnostics and treatment of
children with chronic diseases of UGIT associated with
H.pylori by introducing the methods of early disease diagnosis, studying of clinical course features, and introduce the effective methods of noninvasive diagnostics and
contemporary protocols of eradication therapy.
The study was carried out at several steps. First of all we
have performed the primary screening of children (by the
method of questionnaire) to identify the children with
upper gastrointestinal complaints. The next stage was indepth physical examination of these children at school
setting to find out objective symptoms, which could confirm upper gastrointestinal diseases. Then we carried out
the instrumental and laboratory investigation of the selected children to verify the diagnosis of upper gastrointestinal diseases and its etiology. After that the children
with upper gastrointestinal diseases were arranged into
two groups: colonized with H. pylori and those who were
not. The last step was to investigate the efficiency of different methods of H. pylori diagnostics and protocols of
eradication therapy in children with H. pylori-associated
diseases based on clinical data and patterns of H. pylori
antibiotic resistance.

ð<0,001), 8,6% – in hostels, 14,6% children and parents
considered their socioeconomic conditions as unsatisfactory. 55,4% children did not have a separate room, 18,5%
– separate table for work, 14,2% – separate bed. Onethird of schoolchildren have a dog or a cat at home which
can be the potential source of H.pylori and helminthic infestation.
Analyzing the health condition of schoolchildren family
members we found that most of them had chronic diseases of UGIT (32,6 %) comparing to morbidity due to diseases of respiratory system – 32 %, cardiovascular system – 28,7 % (ð<0,01), and urinary system – 24,3 %
(ð<0,001). These data confirm the wide prevalence of
gastroduodenal diseases in the population and indicate
necessity of systematic measures directed against them to
be taken for both children and their household.
The important risk factor in such diseases development
was the violation of adequate children’s nutrition. From
our questionnaire 13,3% of schoolchildren had irregular
nutrition and 17,7% showed unsatisfactory diet by its quality. Almost 2,5% of schoolchildren ate only twice a day,
and a general number of such kids grew threefold in senior forms. Practically, every fifth schoolchild ate nothing
at school, where he or she stayed most of the day. Among
first-class boys and girls only 25,5% used school dinners
but among graduating pupils – 3,9%. The most popular
kind of food was a sandwich which was brought by 2/3
children to school. Every second schoolchild had a harmful habit to eat just before sleep.
The main complaints of all age’s schoolchildren were typical for gastroduodenal disorders. The most frequent complaint identified in 71% of children was abdominal pain.
Almost a half of pupils complained on disturbance of appetite, periodic nausea, and regurgitation. The typical complaints were motility disorders of UGIT: epigastric burning, feeling that meal heavily swallows, bitter or sour taste
in oral cavity. Prevalence of such complaints was substantially increased among the children of higher forms,
which meant the increase of the pathology of digestive
system prevalence with age.
Other complaints were headache, dizziness, fatigue, sweating, cold sensation in the limbs, changes of face colour at
agitation. Prevalence of these symptoms was also increased in pupils of higher forms.

At the first step of work the interviewing was conducted
involving 17480 schoolchildren of 1-11 forms. The numbers of boys and girls were nearly equal.

At the next step of the research, we selected children with
probable pathology of the digestive system by specially
developed computer analytic system.

According to the questionnaires it was found out that about
13% of schoolchildren live in incomplete families (with
substantial increase in higher forms: from 9,9% to 14,7%,

Among pupils selected for positive findings in screenquestionnaire and at examination, we could not confirm
functional or organic disorders of UGIT in 38% of pupils.
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In 23% of children there were clear clinical and/or instrumental signs of motility disorders such as duodenogastric
and/or gastroesophageal refluxes. In 39% of selected
schoolchildren we defined the organic changes of mucous
membrane (GM) of UGIT which were typical for gastroduodenitis, gastritis or ulcer disease. 81% of them were associated with H.pylori.
To study endoscopic, morphologic and clinical features
of the course of chronic diseases of UGIT associated with
H.pylori comparing to similar diseases of other etiology
we formed 2 groups of children. Into the main group we
included 120 children (mean age – 12,52±1,83 years) with
the inflammatory UGIT diseases associated with H.pylori.
Into the group of comparison we included 20 children
(mean age – 12,40±2,06 years) with the UGIT diseases
which were not associated with H. pylori.
The spectrum of diseases in children from the main group
was represented by chronic diffuse gastroduodenitis with
increased acidity in relapse (65%) and chronic isolated
gastroduodenitis (35%), 10,8% of children had duodenum
ulcer and in 13,3% we diagnosed erosive gastroduodenitis. In the comparison group the spectrum of diseases based
on main diagnoses was following: chronic diffuse gastroduodenitis with increased secretory function in relapse
– 70% and chronic local spotty gastroduodenitis – 30%.
Having interviewed schoolchildren and elicited their social and domestic features we compared them to the similar outcomes in children of the main group and group of
comparison. Analyzing the condition of residence we identified that children with helicobacteriosis more frequently lived in unsatisfactory conditions, in hostels or in incomplete families.
There was more chronic UGIT diseases (81,7%) in other
family members in children from the main group and children from comparison group (30,5%, ð<0,001) that confirms domestic origin of helicobacteriosis. Such a conclusion was supported by significant correlation between
revealed colonization with H.pylori and presence of UGIT
disease in family members (r =+0,42).

same time, children with helicobacteriosis had rarely mild
disease (respectively, 7,5% vs. 40%, ð<0,001) and more
frequently had recurrent abdominal pain (45,8% vs.
20,0%, ð<0,05). Symptoms of UGIT motility disorders
were very marked: sour reflection (87,5% vs. 65,0%,
ð<0,01), epigastric burning (43,3% vs. 15,0%, ð<0,05),
early satiation with food (53,3% vs. 25,0%, ð<0,05), feeling of discomfort in epigastrium (respectively, 52,5% vs.
10,0, ð<0,001). At physical examination children with
helicobacteriosis substantially more frequently had an
unpleasant smell from a mouth (77,5% vs. 30,0%, ð<0,05),
moderate dryness of skin (28,5% vs. 5,0%, ð<0,05), muscular defense of the anterior abdominal wall at deep palpation (respectively, 55,8% vs. 30,0%, ð<0,05). There was
no difference in the frequency of the other symptoms between the 2 groups.
The all children in the both groups were investigated with
EGDS supplemented with target biopsy of gastric mucosa in the antral and fundal parts of the stomach, and simultaneous gastric ðÍ measurement. With EGDS we
found a similar visual picture in the both groups of children which was characterized by motility disorders
(change of retraction, presence of refluxes, functional insufficiency of cardiac part of the stomach, gastroesophageal prolapse, not fully closed pylorus), inflammatory
changes (hyperemia of gastric mucosa, increase volume
of secretory mucus). More secretions were found in the
esophagus of children from the control group (respectively,
50,0% vs. 26,7%, ð<0,05), while in the children from the
main group there was significantly more gastric mucus
(respectively, 94,2% vs. 65,0%, ð<0,001). We observed
destructive changes of gastric mucosa and duodenum (erosions, ulcers) only in children of the main group, but the
number of these cases in our study was insufficient to reach
statistically significant difference.

Our studies defined the necessity to improve organization
of medical supervision of children with gastroduodenal
pathology by pediatric gastroenterologist. In spite of the
fact that most of the children had typical for chronic disorders of UGIT complaints only 13 children (10,8%) from
the main group had underwent endoscopy and none of
them had had target biopsy of gastric mucosa or H.pylori
test. As a result children did not receive adequate treatment.

At morphological study of biopsy materials of gastric
mucosa taken from the antral part of the stomach, all children of the main group had certain inflammatory changes
while in the group of comparison such changes were found
only in 65% of children (ð<0,001). Degree of inflammatory process was substantially higher in children with helicobacteriosis. In children from the main group there was
considerable local infiltration by lymphocytes, neutrophiles, and cellular polymorphism. Some of them had
a mixed local spotty character of gastric mucosa infiltration. In 4 children of the main group we observed lymph
follicles with germenative centers typical for helicobacteriosis [12]. The other changes of antral gastric mucosa,
local atrophy of glands, polyp like changes of GM, local
intestinal metaplasia, and congestion were similar in the
both group.

In the study we determined a similarity of clinical diseases manifestation in children of the both groups. At the

In biopsy samples taken from the fundus of the stomach
of children from the main group there was greater activity
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of inflammatory process with more frequent lymphatic
and neutrophil infiltration, local intestinal metaplasia of
gastric epithelium. The other morphological changes of
GM in the fundal part were not different in the both groups
of children.
Thus, considerable degree of inflammation of GM, massive infiltration of mucus membrane with cellular elements, formation of follicular lymphoid hyperplasia, local intestinal metaplasia must alert physician to think about
the disease of H.pylori etiology.
Nowadays diagnostics of H.pylori infections in children
is based on the data obtained by various methods which
differ each from other by the degree of invasiveness, additional equipment used, time required, specificity and
sensitivity [1,4,7,12,16]. For the last time morphological
investigation is the most important diagnostic method of
H.pylori infection which is considered as a “gold standard” of this bacteria identification [12]. According to our
data, the presence of H.pylori was determined in biopsy
samples of antral part in 103 children (85,8%) and in biopsy materials from fundal part in 61 child (50,8%) that corresponds to the findings of other authors. Negative results
of combined fundal and antral biopsy were documented in
5 (4,17%) children of the main group suggesting the high
sensitivity of this method (~ 96%). It is useful to note that
in some children of the main group H.pylori was identified
only in biopsy materials of fundal part of GM that necessitates not only antral but fundal biopsy also.
Until now EGDS has been an important invasive method
of diagnostics of UGIT chronic diseases associated with
H. pylori. One third of our children from the main group
did not have the clear endoscopic signs of helicobacteriosis despite the presence of infection proven by histological investigation and ELISA.
We used the print smears of GM taken from the areas of
maximal hyperemia and edema. Positive diagnosis of helicobacteriosis was documented only in 67 children (55,8%)
of the main group that questions the value of this method
as a main diagnostic tool taking into account a high percent of errors and availability of more sensitive and specific assays for verification of the diagnosis.
CLO-test and bacteriological method also had low sensitivity (respectively 70,8% and 60%) that substantially limited their use in practice of pediatric gastroenterologist.
Enzyme linked immunosorbent analysis of RIDASCREEN® for Helicobacter by which we determined the
presence of antibodies (IgG) against H.pylori in the blood
serum showed positive result in 112 children (93,3%) with
helicobacteriosis. Express method employing one-step
strip-test for assaying of anti-helicobacter antibodies in
36

capillary blood showed positive result in 110 children
(91,7%). Results of express method were insignificantly
less accurate than the results obtained by ELISA but this
method was more acceptable in routine practice of pediatric gastroenterologist, pediatrician or family physician.
Sensitivity of 92% is considered enough for wide use of
the method and its simplicity as well as a possibility to get
prompt result make it very comfortable.
At the same time we noted that its use in children younger
than 10 years brought the increase of negative results
which is probably associated with features of immune
system in this age. Last time we started to use the test
systems for immunochromotographic detection of H.pylori
antigens (Cito Test H. Pylori Ag) in excrements. The results were positive in 93% of infected children independently of age. It is simple and comfortable for use.
Comparing sensitivity and convenience of different methods for H.pylori determination one can make a conclusion
that a very sensitive method of H.pylori infection diagnostics is a morphologic method which has some flaws because of its invasiveness. Modern non-invasive methods
of diagnosis with use of ELISA and immunochromotographic reactions have a sensitivity which is close to the
“gold standard” and may be used in clinical practice decreasing the need for EGDS. Method Cito-Test-H.pyloriAg is very promising and convenient for diagnostics.
In order to determine the effectiveness of various protocols of eradication therapy, their tolerability and complications 120 children where divided into 4 groups depending on given particular protocol of treatment. The group 1
comprised of 30 children who took de-nol (colloid bismuth subcitrate) + flemoxin-solutab (amoxiciline) + clarytromicin (fromilid) (DFC); the group 2 - 30 children who
took de-nol + flemoxin solutab + furazolidon (DFF); the
group 3 - 30 children who took proton pump inhibitor
(PPI) nexium + flemoxin-solutab+clarytromicin (NFC);
the group 4 - 30 children who took de-nol + flemoxinsolutab + claritromicin + nexium (DFCN).
Duration of the treatment lasted 7 days and medication
doses were as follows: de-nol - 8 mg/kg/24 hours - 2 intakes, flemoxin solutab - 50 mg/kg/24 hours - 2 intakes,
clarytromicin (fromilid) - 7,5 mg/kg/24 hours - 2 intakes,
furazolidon - 8 mg/kg/24 hours - 3 intakes, nexium 0,5 mg/kg/24 hours – once in the evening.
Prescribing therapy we followed a «family approach» to
diagnosis and treatment of helicobacter-associated children’s illness which was implemented into the practice of
gastroenterologists in our region for the first time. This
approach gave us an opportunity to eliminate the bacteria
in household and prevent possible re-infection in children
after complete eradication being achieved.
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Dyspepsia and abdominal pain were frequent and prevalent findings in helicobacteriosis together with signs of
motility disorders of UGIT and weakness. Evolution of pain
in the groups of children depended on the therapy received,
localization of pain, and timing to meals. In group 1 feeling
of pain decreased on 5,64±0,23 day and pain relived on
7,80±0,31 day from the beginning of treatment. In children
of the group 2 the decrease and disappearance of pain occurred within the similar period of time. Children treated
with nexium (group 3) had faster disappearance of pain in
comparison to 2 groups above. In the group of children
received quadrotherapy we documented similar to group 3
dynamics of pain. It was also faster than in groups 1 and 2.

decrease in frequency of complaints and relief from symptoms of illness. In groups of patients where eradication
therapy included bismuth based drug (1st and 2nd group)
and antibiotics eradication of pathologic symptoms was
slower and there was no considerable difference between
these two groups. In sub-groups where eradication therapy included PPI timeframe for resolution of pathologic
symptoms was faster.

The similar dynamics was observed for the group of clinical symptoms suggestive to motile disorders of UGIT such
as heartburn and pain in the chest, belching and hoarseness of voice in the morning.

In general the all medications mentioned above were well
tolerated with no complications or adverse effects seen in
any group. At the same time breakdown of adverse events
differed. The lowest frequency of adverse events (33,3%)
was in the group 1 and highest - 53,3% was in the the
group 4. In the 2nd and the 3rd groups side effects were
documented in 14 cases (46,7%) (Table 1).

Summarizing the observation of disease clinical course
we can make a conclusion that in each group there was a

An important component in the assessment of therapy efficacy is tolerability, frequency and severity of adverse
events and complications resulting in finishing of the treatment.

Table 1. Frequency of side effects in children on eradication therapy

Data
Total
Mild
Moderate
Severe
Nausea
Vomiting
Change of taste
Diarrhea
Dizziness
Eruption, itching
Dryness in mouth

1st group
n=30
10
9
1
0
3
0
1
4
0
0
0

Grading adverse events we used the following criteria:
mild - symptoms present but do not change behavior of a
child; moderate - symptoms present and change behavior
of a child, but do not require stopping the treatment; severe - symptoms present and are so severe that advocate
finishing treatment.
Some purgative effect observed in the 1st, 3rd and 4th groups
of children may be explained by prokinetic action of macrolides and reaction to PPI. The most frequent side effects
in the 2nd group of children were mild nausea likely because of taking of furazolidon. There were no constipation or flatulence, increase in pain syndrome, or disturbance of sleeping.
We determined effectiveness of eradication therapy in
1,5 month after finishing it by means of non-invasive highly informative method of diagnostic of antigens H.pylori
in feces - “H.pylori Stool antigens test”.
© GMN

2nd group
n=30
14
12
2
0
9
1
1
1
0
1
0

3rd group
n=30
14
13
2
0
4
0
1
8
0
1
0

4th group
n=30
16
12
4
0
3
0
1
7
1
1
1

According to our data the most effective was quadrotherapy effectiveness of which reached 93,3%. We failed to
achieve eradication in 2 of 30 children from the group 4
although there was clinical improvement in the both cases. The probable cause of that was longstanding disease
or prior repeat courses of monotherapy with de-nol, metronidazol, and furazolidon.
In the group of children where triple therapy was employed
with de-nol and two antibiotics we had got good results 86,7% of successful eradication. The lowest eradication
rate was achieved in the group 2 where we applied furazolidon (DFF) - 80%. Changing de-nol to nexium did not
change the frequency of eradication in the group 3 where
it was 86,7% (Table 2). Taking into account that effectiveness of eradication therapy must be more than 80% it
is better to use protocols with DFC, NFC, DFNC. Protocols employed nexium were better but more expensive
and with more side effects.
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Table 2. Effectiveness of different schems of medicines for eradication of H.pylori

Groups
1
2
3
4

Schemes of medicines
De-nol+ Flemoxin + Clarithromicine
De-nol+Flemoxin+Furazolidon
Nexium+ Flemoxin + Clarithromicine
De-nol+ Flemoxin + Clarithromicine+Nexium

Children with successful eradication of H.pylori as tested
in 1,5 month after finishing therapy repeated antigens
H.pylori studies in 6 and 12 months. In six months we got
negative results in all children who had negative results
at their first check of eradication status but 6-10% of children showed recurrence of mild UGIT motility disorders
with heartburn, eructation, bad appetite, fast stomach filling sensation. In 12 months situation changed. In each
group we found children with positive reaction to H.pylori.
From the first group - 2 children (7,7% of successful eradication cases), from the second group - 3 children (12,5%),
from the third group - 2 children (7,7%), from the fourth
group - 1 child (3,6%). One may think that reappearance
of antigens of H.pylori in feces may be caused by re-infection. All those children were from the families where
household refused treatment despite the fact that some
family members had symptoms characteristic to chronic
UGIT diseases.
It is interesting to note that effectiveness of eradication
therapy in a subgroup of 14 children with poor compliance (dose missing, incomplete course of therapy) was
only 50%. The repeated eradication course of quadrotherapy was available for 7 children but only in 4 cases we
gained eradication. These data emphasized the crucial
importance of compliance (proper dosing, frequency and
length of treatment) in preventing of antibiotic resistance
and increasing of eradication rate.
According to significant prevalence of symptoms and signs
suggestive to UGIT motility dysfunction (clinical data and
results of endoscopy examination), possible disorders of
gut friendly flora at the background of the disease, and
antibacterial therapy, deficit of water-soluble vitamins in
children with chronic pathology of UGIT, all children were
prescribed to receive prokinetic motylium (domperidon),
probiotics (Lactobacteria GG (LGG)+Bifido-bacteria) and
polivitamin-mineral medicine Multitabs for the period of
three weeks. Prescribing of rehabilitation therapy contributed to fast normalization of children condition.
The study proved the necessity of making early diagnosis in children with chronic gastroduodenal pathology
which is quite prevalent among schoolchildren. Typically,
schoolchildren produce complaints with characteristic
patterns for functional and organic disorders of UGIT.
Such children do not apply for qualified medical care
for a long time but if even they receive it, it is insuffi38

Effectiveness (%)
86,7%
80%
86,7%
93,3%

cient. All mentioned above influence the success of further treatment. Screen for those children using interviewing with questionnaires allows selecting the individuals
with symptoms and signs suggesting probable pathology of UGIT. Use of ELISA and immunochromatographic methods allows diagnosing of helicobacteriosis with
a high degree of reliability which makes invasive EGDS
unjustified for routine use in children with gastroduodenal pathology. In the case of performing EGDS it is imperative to make target biopsy GM at fundal and antral
areas of the stomach.
Management of children with helicobacteriosis of UGIT
should consist of eradication therapy and rehabilitation
treatment. Eradication therapy requires strict compliance
to eradication protocol and “family approach” to diagnosis and treatment. Most effective protocol for eradication
of H.pylori is quadrotherapy which is indicated to children with erosive gastroduodenitis or ulcer disease of the
stomach or duodenum. The best protocol of triple therapy
comprised of de-nol, flemoxine, clarythromicin and was
optimal on cost/effect ration and frequency of adverse
events.
Obligatory condition for success was examination of the
household and their simultaneous treatment in the case of
eliciting of H.pylori carrier state. In the high risk families
which members were not treated the risk of re-infection is
increased.
REFERENCES
1. Aruin L.I., Capuller L.L., Isakov V.A. Morphological diagnostics of stomach and intestines diseases. Moscow: 1998.
2. Balli F., Pancaldi M.E., Viola L. Helicobacter pylori. Part II.
Epidemiology, diagnosis, and treatment. Pediatr. Med. Chir.
2000; 21 (4): 165–69.
3. Bielanski W. Epidemiological study on Helicobacter pylori
infection and extragastroduodenal disorders in Polish population. J. Physiol. Pharmacol. 1999; 50 (5): 817–26.
4. Blaser M.J. Clinical review. Science, medicine, and the future. Helicobacter pylori and gastric diseases. BMJ. 1998;
316:1507-10.
5. Corsunskiy À.À., Scherbakov P.L., Isakov V.À. Helicobacteriosis and gastro-duodenal diseases in children. Moscow: 2002.
6. Drumm Â., Koletzko S.. Oderda G. European Task Force on
Helicobacter pylori infection in children. J. Pediatr. Gastroenterol. Nutr. 2000; 31: 207–14.
7. Ernst P.B., Gold B.D. The Disease Spectrum of Helicobacter
pylori: the immunopathogenesis of gastroduodenal ulcer and

GEORGIAN MEDICAL NEWS
No 3 (156) 2008

gastric cancer. Ann. Rev. Microbiol. 2000; 54: 615–40.
8. Graham D.Y. Antibiotic resistance in Í. pylori: implications
for therapy. Gastroenterology 1998; 115: 1272–77.
9. Hp Infection in Children: A Consensus Statement. J. Pediatr.
Gastroenterol. Nutr., 2000; 30: 207-213.
10. Lee A., Megraud F. Helicobacter pylori. Techniques for
clinical diagnosis and basic research. Saunders - London. Sec.
Print. 1996.
11. Malfertheiner P., Megraud F., O’Morain C. at al. Current
European concepts in the management of Helicobacter pylori
infection. The Maastricht 2–2000 Consensus Report. Aliment.
Pharmacol.Ther. 2002;16 (2):167-80.
12. Marshall B.J. H.pylori. Amer. J. Gastroenterology 1994; 89
(8):116-26.
13. Megraud F. Rationale for the choice of antibiotics for
the eradication Helicobacter pylori. Eur J Gastroenterol
1995; 1:49-54.
14. NASPGHAN Medical Position Paper: “Hp Infection in Children: Recommendations for Diagnosis and Treatment”. J. Pediatr Gastroenterol. Nutr. 2000; 31: 490-97.
15. Nyankovskyy S., Vdovichenko V., Ivakhnenko O. Vdovichenko A. Character rodzinny zakazenia Helicobacter Pylori:
podejscie do leczenia i profilaktyki. Pediatria Wspolczesna.
Gastroenterologia, Hepatologia i Zywienie Dziecka 2000; 3
(2): 181-183.
16. Nyankovskyy S., Ivakhnenko O. Family approaches to
estimate risk factors, diagnostics and treatment of Helicobacter Pylori infection. Approved Abstracts for Children’s
Environmental II: A Global Forum for Action. Washington:
2002; 14-15.
17. Nyankovskyy S.L., Denysova M.F., Ivakhnenko O.S. A
comparative efficiency of helicobacter infection diagnosing
methods in children with gastro-duodenal zone diseases and
eradication therapy patterns. J.of Current Pediatrics. 2004;
4(5): 57–62.
18. Nyankovskyy S.L., Ivakhnenko O.S. Comparative efficacy
of main protocols of antihelicobacter therapy in children. Drugs
of Ukraine 2004; 11:75-78.
19. Nyankovskyy S.L., Denysova M.F., Ivakhnenko O.S., Ivantsiv V.A. The peculiarities of diagnostics, clinical course and
treatment of helicobacteriosis in children. Modern Gastroenterology 2005; 1 (21): 65-71.
20. Perederiy V.G., Tkach S.M., Grygorenko A.A., Tsvetkov
A.V. Main reasons of global epidemiological change of Helicobacter Pylori infection and dependant diseases. Modern Gastroenterology 2001; 2 (4): 3-6.
21. Roma-Giannikou E., Karameris A., Balatsos B. at al. Intrafamilial spread of Helicobacter pylori: A genetic analysis. Helicobacter 2003; 8: 15–20.
22. Rozynek E., Dzierzanowska–Fangrat K., Celinska–Cedro D. et al. Primary resistance of Helicobacter pylori to antimicrobial agents in Polish children. Acta.Microbiol.Pol.
2002; 51 (3): 255–263.
23. Scherbakov P.L., Vartapetova E.E., Filin V.A.,Salmova
V.S. Algorithm of modern diagnostics and treatment for
Helicobacter Pylori infection in children with chronic diseases of upper parts of the digestive system. Paediatrics
2003; 6:86-90.
24. Vaira D., Malfertheiner P., Megraud F., at al. HpSA European Study Group. Diagnosis of Helicobacter pylori infection
with a new non-invasive antigen-based assay. Lancet 1999;
354: 30-33.
© GMN

SUMMARY
COMPARATIVE EFFICIENCY OF DIAGNOSTICS AND
TREATMENT FOR HELICOBACTER PYLORI INFECTION IN CHILDREN
Nyankovskyy S, Ivakhnenko O.
Danylo Halytskiy Lviv National Medical University Department
of Faculty and Hospital Pediatrics, Lviv, Ukraine
The prevalence of chronic gastroenterological diseases among
schoolchildren is high and the incidence of those diseases is
growing up. The article is devoted to study of diagnostic, clinical features of Helicobacter pylori associated chronic diseases
of upper digestive tract in children. With a help of screeningquestioning of school children the age prevalence of main, gastroduodenal-specific complaints has been determined, their social and everyday life peculiarities have been investigated. Comparative efficacy of the main invasive and non invasive Helicobacter pylori diagnostic techniques among children has been
determined. With the help of qualitative Helicobacter pylori stool
antigen test the comparative efficacy of different methods of
eradication therapy based on using bismuth containing drugs
and the proton pump inhibitors were studied. The eradication
therapy tolerability and side effects profile have been investigated.
Key words: helicobacter pylori, gastrointestinal diseases, diagnostics, treatment, eradication.
ÐÅÇÞÌÅ
ÑÐÀÂÍÈÒÅËÜÍÀß ÝÔÔÅÊÒÈÂÍÎÑÒÜ ÄÈÀÃÍÎÑÒÈÊÈ È ËÅ×ÅÍÈß HELICOBACTER PYLORI-ÈÍÔÅÊÖÈÈ Ó ÄÅÒÅÉ
Íÿíüêîâñêèé Ñ., Èâàõíåíêî Î.
Ëüâîâñêèé íàöèîíàëüíûé ìåäèöèíñêèé óíèâåðñèòåò èì.
Ä. Ãàëèöêîãî, êàôåäðà ôàêóëüòåòñêîé è ãîñïèòàëüíîé ïåäèàòðèè, Ëüâîâ, Óêðàèíà
×àñòîòà õðîíè÷åñêèõ ãàñòðîýíòåðîëîãè÷åñêèõ çàáîëåâàíèé
ó äåòåé øêîëüíîãî âîçðàñòà ðàñòåò. Ñòàòüÿ ïîñâÿùàåòñÿ
äèàãíîñòèêå è êëèíè÷åñêèì îñîáåííîñòÿì Helicobacter
pylori-àññîöèèðîâàííûõ õðîíè÷åñêèõ áîëåçíåé âåðõíåãî
îòäåëà æåëóäî÷íî-êèøå÷íîãî òðàêòà ó äåòåé. Ñ ïîìîùüþ
îïðîñà äåòåé øêîëüíîãî âîçðàñòà, ïîçâîëÿþùåãî ïðîâîäèòü ñêðèíèíã, áûëà óñòàíîâëåíà âîçðàñòíàÿ ÷àñòîòà âàæíåéøèõ ñïåöèôè÷åñêèõ äëÿ æåëóäî÷íî-êèøå÷íîãî òðàêòà
ñèìïòîìîâ, áûëè îïðåäåëåíû ñîöèàëüíûå è áûòîâûå îñîáåííîñòè ó äåòåé, èìåþùèõ ñîîòâåòñòâóþùèå æàëîáû. Îïðåäåëÿëàñü ñðàâíèòåëüíàÿ ýôôåêòèâíîñòü èíâàçèâíûõ è íåèíâàçèâíûõ äèàãíîñòè÷åñêèõ ìåòîäîâ äëÿ âûÿâëåíèÿ
Helicobacter pylori. Ïðè ïîìîùè êà÷åñòâåííîãî òåñòà íà
íàëè÷èå àíòèãåíà Helicobacter pylori â êàëå áûëà îïðåäåëåíà ñðàâíèòåëüíàÿ ýôôåêòèâíîñòü ðàçëè÷íûõ ìåòîäîâ
ýðàäèêàöèîííîé òåðàïèè, îñíîâàííîé íà ïðèìåíåíèè ëåêàðñòâ, ñîäåðæàùèõ âèñìóò, è èíãèáèòîðîâ ïðîòîííîé
ïîìïû. Ïðåäñòàâëåíû äàííûå î ïåðåíîñèìîñòè ëå÷åíèÿ è
õàðàêòåðå ïîáî÷íûõ ðåàêöèé.
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ANALYSIS OF CLINICAL EXPERIENCE OF USING FORMULA NUTRILON
FOR BOTTLE FEEDING OF THE FIRST YEAR OF LIFE IN UKRAINE
Nyankovskyy S, Ivakhnenko O.
Danylo Halytskiy Lviv National Medical University, Lviv; Department of Faculty and Hospital Pediatrics, Ukraine
It is already well known that an optimum feeding behaviour belongs to the leading factors which determine the
health of children and adults, their physical and psychic
development. In many researches it was observed that
correlation exists between nutrition and frequency of appearance and severity of infectious diseases
[10,11,22,26,30,36,49]. Yet in 1968 in the monograph of
Chandra R.K. “The relation between immunology, nutrition and disease in elderly people” it was confirmed that
malnourished people are more susceptible to infections.
An attempt to explain this dependence was done in the
monograph; however the only progress of immunology
during the last decades clarified the pathogenetic mechanisms of these processes [11].
For the first time the term “immunonutrition” was used in
1992 by Daly J. in the article devoted to the metabolic
and immunological aspects of enteral nutrition enriched
with arginin, nucleinic acids and ω-6-fatty acids in patients after surgical interventions [14]. Later it was found
that specially adopted nutrition causes changes of phagocytosis and neutrophil bactericidal activity, total amount
of neutrophils, lymphocytes, activated T-lymphocytes,
NK-cells, immunoglobulins A,M,G and γ-interferon production in adults and children with various diseases and
pathological states [6,13,17,26,31,34].
Accumulation of new data confirms a thesis that infants’
nutrition has long-lasting outcomes for health and plays
an important role in prevention of a group of chronic noninfectious diseases in adults and influences the function
of physiologic systems of child in the future. Children fed
inappropriately to their physiological needs have increased
frequency and severity of intestinal and other infections
and high risk of premature death. Besides that, the lack of
nutrients or their disproportion causes failure to thrive,
decrease of cognitive function, immune disorders, appearance of allergic reaction, improper realization of genetic
potential for child development, change of structure of
cellular membranes and receptors, appearance of pathologic intestinal biocenosis [3,4,7,8,30,32,37,45].
Immunity is an important and dynamic system which constantly synthesizes new molecules and compounds, provides high level of cell proliferation and differentiation,
maintains a tissue uniqueness, protects our organism from
penetration of extraneous proteins and biopolymers,
keeps under control humans genetic program by destruction of transformed and old cells, determines the course
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of infectious, inflammatory, autoimmune and allergic
processes [17].
More often immune system is referred as a system of endogenous nutrition. One of the basic function of immunity is disintegration of highly-molecular organic compounds to the primary molecules (amino acids, monosaccharides, fatty acids, lipids, nucleic acids) and providing
of effective and complete reutilization of nutriments, appeared in the course of vital processes (dead cells and products of their decomposition, microorganisms, incompletely
digested food) [10,17].
From this position, it could be defined that the unique
system of cells nutrition in the organism includes 3 subsystems: exogenic digestive system, immune system and
intracellular system of disintegration. Their concordance
is provided by signal molecules: molecules of immunoglobulins, molecules of major histocompatibility complex and heat shock molecules [17,36].
The immune system of stomach and bowels has got the
name of gut associated lymphoid tissue (GALT). It is localised along the surface of stomach and bowels in the
lamina propria and includes isolated and grouped lymphoid follicles (Peyer’s patches), lymphoid tissue of appendix, tonsils, mesenteric lymph nodes. From the last
data, 60-70% of immune cells in child’s organism are localised in the gastro-intestinal tract [17,22].
Immunomodulative effect of nutrients in the GALT carries out at subcellular, cellular and intercellular levels of
cooperation. It is realised by the change of intestinal flora, properties of cellular membrane and activation of membrane’s enzymes, adjusting of receptors expression and
affinity, activation of receptor-dependent signal systems
or initiation of additional signals in a cell, modulation of
transcription factors and cellular cycle, change of gene
expression, immunoglobulins, cytokines, regulation of
apoptosis [6,17,13,22].
A total surface of mucosal membrane of gastro-intestinal
tract is approximately 300 m2. It is an important barrier,
which protects our organism from penetration of pathogenic microorganism from contaminated food and water.
Mucous membrane of gastrointestinal tract is an organ
with complicated structure, metabolic and regulatory functions which consists of glycomucoproteins, immune cells,
immunoglobulins, lysozyme et al. Mucosa is covered by
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adhesive microorganisms which not only take part in the
processes of food detoxication, immunomodulation and
fermentation but also influence on mucus quality and
amount. Unspecific protective factors which help to maintain homeostasis of the organism include: the components
of saliva, acid of gastric juice, bile, mucus and adequate
bowel’s peristalsis. The main defence of mucous membranes
is considered an antigen-specific secretory IgA [17,22].
Isolated lymphoid follicles contain mainly B-lymphocytes,
some T-helpers, and T-suppressors. Peyer’s patches are
divided into three areas: dome (consists of lymphocytes,
macrophages, plasma cells and M-cells, responsible for
antigen absorption and transport to the inside of lymphoid
follicle), B-cellular area (localized under a dome, contains
plenty of B-cells - precursors of IgA producers) and
T-cellular area (contains mainly subpopulations of T-lymphocytes). An antigen delivered to the dome of lymphoid
follicle by M-cells is released, caught by antigenpresenting cells, disintegrated and presented to T-lymphocytes.
As a result there is recognition of antigen. B-lymphocytes
which carry superficial IgM switch to the synthesis of IgA.
In inductive part of mucosa there are immunocompetent
cells which provide initial immune answer. After migration to effector areas (first of all - Lamina propria of mucous membrane) specific T- and B-lymphocytes provide
an accumulation of effector cells, responsible in the future for cellular and humoral forms of immune answer.
Appendix also contains lymphoid follicles covered by Mcells. Mesenteric lymph nodes contain mainly B-lymphocytes, which are precursors of IgA producers. There
is recognition of antigens, caught in bowels, in the mesenteric lymph nodes [17].
In the GALT antigen contacts with T-cells and B-lymphocytes - precursors of plasma cells, which produce IgA.
Lymphokines secreted by T-cells switch B-lymphocytes
from IgM to IgA production, following by clonal B-cells
proliferation and maturation to plasma cells. It is complicated process with involvement of Th2-lymphocytes subclass, interleukins (IL-4,IL-5, IL-6 et al), transforming
growth factor β. Mature and prepared to the IgA production B-lymphocytes, through lymphatic vessels and ductus thoracicus get into systemic circulation and spleen.
After that they settle in the mucous membranes of different organs, mainly in the place of cells sensibilisation
(“homing” effect). Such settling apart is important for the
young children and provides protective effect in condition of weaker immune defence. Lamina propria is a place
for the synthesis of antigenspecific IgA and polipeptide
(joined-chain or j-chain) which is the connecting chain of
these immunoglobulins. Then 2 molecules of IgA connected by j-chain (dimer) unite with glicoprotein, secretory component, which stabilizes secretory IgA and reliably protects it from the action of proteolytic enzymes of
intestinal juice. IgA complex is packed in cytoplasm ve© GMN

siculae, transported and released on apical part of mucosa
epithelium [17].
Polimeric secretory IgA (sIgA) is able to neutralize effectively viruses, bacteria and their toxins, enzymes. It can
partly block the processes of viral and bacterial adhesion
to the epithelial cells of mucosa, viral attachment to cellular membranes and inhibit intracellular replication of viruses. It is proved that sIgA enhances activity of phagocytes and lymphocytes, induces significant cytotoxic effect to pathogenic bacteria. The basic role of sIgA is fastening of food and other allergens and infectious agents
which can pass epithelium barrier and cause allergic reactions or infectious disease [17,36].
Besides that, in mucosa there are localized intraepithelial
gamma- and delta-T-lymphocytes which are considered to
be the first link of defence. After stimulation these lymphocytes can differentiate into T-helper (CD4+) or T-killer
(CD8+) cells. After antigen stimulation gamma- and deltaT-lymphocytes produce various cytokines, which stimulate
growth of epithelial cells, destroy harmful germs (including intracellular) and own unviable epithelial cells. Probably, chronic course of some diseases is related to the primary lack of gamma- and delta-T-lymphocytes [17,22].
Intestinal immune system performs 2 important and antagonistic functions: defence against pathogenic microorganisms (IgA-antibodies and cellular-mediated response) and suppression of immune reaction against food
proteins and bacterial components of intestinal microflora [22].
For today several factors have been considered responsible for child’s immune response: genetic predisposition
to immune disorders (carriers of antigens HLA-DW),
transfer of antibodies in the prenatal period and with breast
milk, duration of breastfeeding. Important are also the
nature of antigen, its dose, frequency of introduction,
chemical structure, absorption, pressing, age of child at
the first contact with an antigen, penetration of gastrointestinal tract mucosa, state of local immunity and intestinal microflora [17,22].
Maternal milk is an optimum natural regulator of these
processes. For today various immunoactive components
of breast milk are known which can be divided into several groups according to their action. The first group is
presented with antibacterial compounds: secretory immunoglobulins, lactoferrin, lysozyme, lactoperoxidase, nucleotides, antibodies, k-casein and α-lactalbumin, haptocorrin, mucins, lactadherin, free secretory component,
oligosaccharides and prebiotics, fatty acids, maternal leucocytes and cytokines, sCD14, complement and complement receptors, β-defensins, toll-like receptors, bifidus factor, tolerance/priming compounds (cytokines: IL 10 and
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TGFβ; anti-idiotypic antibodies). The second group contains immune development compounds: macrophages,
neutrophils, lymphocytes, cytokines, growth factors, hormones, milk peptides, long-chain polyunsaturated fatty
acids, nuckleotides and adhesion molecules. The next
group includes anti-inflammatory compounds: cytokines
(IL 10 and TGFβ), IL-1 receptor antagonist TNFα and
IL-6 receptors, sCD14, adhesion molecules, long-chain
polyunsaturated fatty acids, hormones and growth factors,
osteoprotegerin [1,5,19,28,33,35,42]. And it yet not complete list of immunoactive components of breast milk!
Normal microflora of gastrointestinal tract is an important part of human ecosystem which plays an important
role in the immunophysiologic regulation of many processes, directed to the maintenance of immunologic homeostasis. Intestinal microflora has received more and more
attention over the last few years 45, [3,9,12,20,24,25,29,
43,45,46]. Evidence has clearly demonstrated that the establishment of indigenous microflora is fundamental for
[33, 38]:
generation of immunophysiological regulation in terms
of both protection against infection agents and acquisition of immune tolerance;
the non-immunological protective function of the intestinal system - gatekeeper;
a variety of nutritive and metabolic activities of the gastrointestinal system [23,26,30].
Development of the microbiota in the newborn GI tract
depends on the original inoculum, the immediate living
environment and early feeding practices. Before birth the
infant is sterile. During vaginal delivery the natural colonization of the infant starts with bacteria mainly from the
vaginal and intestinal flora of the mother [3,33,49].
For the further development of infant’s intestinal flora the
diet plays a very important role. Bifidobacteria dominate
in the intestinal flora of breastfed infants shortly after birth.
During artificial feeding without prebiotics the intestinal
flora considerably change: the quantity of bifidobacteria
and lactobacilli decreases meantime the numbers of opportunistic microorganisms and various bacterial associations increase, what is typical for dysbiosis and mature
intestinal microbiota. As a consequence, within a few
weeks the intestinal flora becomes different in breastfed
and formula fed infants [5,20,21,37].
The species and concentration of bacteria vary from the
stomach to the intestine and colon. In the proximal small
bowie and stomach, most of the bacteria are aerobic and
gram-positive, and the concentration is low, about 103 to
104 colony-forming units (CFUs)/mL of luminal content.
In contrast, within the colon, bacterial concentration increases sharply, reaching 1011 to 1012 CFUs/mL of luminal content. More then 400 different species of bacteria reside there,
the dominant species are anaerobes [24,31,45,49].
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Yet in 1900 Tissier proved that bifidobacteria are predominant in intestinal flora of breastfed infants [47]. The prebiotic concept, developed by the Gibson and Roberfoid in
1995 [23], is now firmly established. Human milk is a true
prebiotic, and its neutral oligosaccharides are known as the
main “bifidus factor” [7]. Besides 7% lactose, human milk
contains approximately 1% neutral oligosaccharides. Therefore, these oligosaccharides make up a large part of human
milk composition, similar to the proteins level [5]. Prebiotic oligosaccharides are configured in such a way that the
small intestinal enzymes cannot hydrolyses them for absorption. Accordingly, they enter the colon intact and provide the “preferential food” for certain colonizing bacteria
through the process of fermentation [19].
Prebiotics which can be supplied naturally (brest milk) or
be used as food additives (galactooligosaccharides) are
non-digestible oligosaccharides which enter the colon and
are fermented to change the colonic environment and stimulate the increased proliferation of certain commensal bacteria, bifidobacteria and lactobacillus, which function as
probiotics to stimulate intestinal host defences [22,32,33].
This indirect effect of prebiotics, e.g. an altered colonic
milieu leading to stimulus of bifidobacteria and lactobacillus proliferation, has been considered as the primary
role for prebiotics as a health-promoting dietary supplement. However, more recently several studies have suggested that prebiotics can also have a direct effect on the
GULT that does not require the proliferation of commensal probiotic [22].
A great clinical experience of using of oligosaccharidecontaining formulas produced by Nutricia company (Nutrilon, Nutrilon Hypoallergic, Nutrilon Comfort for children before 6 months of life and senior) has been accumulated in Ukraine. These formulas contain mixture of
oligosaccharides (galactooligosaccharides [GOS] and
fructooligosaccharides [FOS] with 9:1 ratio) in the concentration 0,8g/100 ml [37].
In the study of Prof. V.D.Ott and co-authors positive effects in infants fed with formula “Nutrilon-1” (34 children) were established in comparison with the control
group (22 children): improved child’s behaviour, frequency of defecation, faecal pH, metabolic processes in bowels mucosa, multiplied bifidobacteria and lactobacilli in
faeces. Follow-up examination of children biochemical
tests allowed making conclusion that this formula not only
provides all essential nutrients, but also has positive influence on the functional condition of gastrointestinal tract,
normalizes intestinal microbiota and metabolic processes
in intestinal mucosa. That is why it could be defined as
formula for functional nutrition [39].
Research of Nyankovskyy S.L. and Ivahnenko O.S. was
devoted to the investigation of influence of oligosaccha-
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ride-containing formulas on establishment of intestinal
biocenosis in infants of the first year of life. The study
included 40 children: 14 children (average age –
3,2±1,1 months) fed with “Nutrilon-1” formula, 16 children (average age – 7,1±1,4 months) fed with “Nutrilon-2”
formula, and 10 children fed with a standard formula
without oligosaccharides. The authors found that artificial feeding is followed by dysbiotic changes and progressive diminishing of the quantity of bifidobacteria,
lactobacillus, normal E.Coli and multiplying the numbers of aerobic and opportunistic bacteria. Administration of formulas with oligosaccharides during 3 months
allowed attaining the reliable increase in numbers of bifidobacteria and lactobacilli, positively influenced establishment of intestinal microbiota making formula
feeding as effective as breastfeeding. The results of stool
analysis in these children approached the same results
as in breastfed infants [36].
Tishchenko V.A. and co-authors in their research which
included 20 new-born infants demonstrated that breastfed children and infants who received the formula enriched
with oligosaccharides had the same qualitative, quantitative and functional tolerance and also quantitative characteristic of intestinal microbiota [48].
In their study with involvement of 23 children of the first
2 months of life, Prof. T.M. Klimenko and co-authors demonstrated that feeding with “Nutrilon-1” formula results
in the decline of faces pH promotes the growth of acidophilic bacteria and warns surplus growth of pathogenic
flora [27]. In the research performed by Dorofeyeva G.D.
and co-authors in 20 children of the first year of life it
was established that using of formula with oligosaccharides effectively ceases dyspepsia, meteorism, peristaltic
disorders, promotes body weight increase, normalizes the
number of bifidobacteria, however insufficiently inhibits
the growth of hemolitic E.Coli [15]. In another research
these authors observed 32 children fed with oligosaccharide-containing formulas. The aim of the study was to further investigate the influence of formula feeding with prebiotics on intestinal microbiota in children of the first year
of life suffering from intestinal dysbiosis. The researches
showed that during observation period the incidences of
dyspepsia, meteorism, and peristaltic disorders reduced,
body weight increased, sensibilization to food and bacterial allergens and allergic symptoms diminished, quantity
of bifidobacteria increased and amount of opportunistic
flora decreased (Proteus, Klebsiella, Enterobacter) [16].
Arayev L.N. and co-authors studied an efficiency of oligosaccharide-containing formula in 20 children of the first
year of life. It was proved that in comparison with the
control group infants fed with this formula had positive
dynamics of physical development, stool improvement,
augmentation of bifidobacteria and lactobacilli, decrease
© GMN

of lactosonegative and hemolytic species of E.Coli and
quantity of opportunistic bacteria (Staphylococcus, Proteus, Citrobacter, Enterobacter) [2].
The data of Zolotareva S.G. and co-authors suggested that
the use of formula with oligosaccharides in 11 children
aged 6 months resulted in substantial increase of quantity
of bifidobacteria, lactobcilli, nornal E.Coli and decline of
amount of opportunistic flora, comparatively with children fed with the standard formula [50].
The research of Fedortsiv O.E. was devoted to the study
of efficiency of formula “Nutrilon” for infants with malnutrition of I-II stages in a period of transitional and optimum feeding. There were involved 57 children at the age
of 2-12 months from Ternopil Child’s House. The results
of dynamic study of body weight increase showed advantage of the formulas with oligosaccharides comparatively
with formulas without oligosaccharides which were used
in the control group [21].
The aim of research of Duka K.D. and Ilchenko S.I. was
to evaluate the influence of oligosaccharide-containing
formula on nutritional status and mucosal immunity of
52 infants from an ecologically unfavourable area. It was
found that for artificial-fed children is typical suppressive orientation of immune reactions, lymphopenia, tense
humoral immunity with relatively increased levels of IgG,
IgA and IgE, low capacity for interferon synthesis, intestinal dysbiosis. According to researchers’ data the use of
mentioned formula during 3 months allowed to correct
significantly insufficiency of immune defence [18].
Prohorov E.V. and co-authors studied the efficiency of
formula “Nutrilon-1” in children with functional disorders of gastrointestinal system. The research involved
19 children of 2-6 months with different functional disorders of gastrointestinal tract: regurgitation syndrome, intestinal cramps, and functional constipations. The authors
showed that the use of formula with oligosaccharide allows liquidating dysbiosis and improving immune resistance of children [40].
36 children of the first year of life fed with oligosaccharide-containing formula were included into research of
Reznichenko Yu.G. and co-authors. 132 infants from the
ecologically unfavourable city district were fed with a
standard formula (control group). The results suggested
that in comparison with the control group children fed
with an enriched formula had 25-45% lower morbidity
(malnutrition, acute respiratory infections, rickets, anaemia and intestinal dysbiosis) what had positive influence
on baby’s health [41].
The interesting results were obtained by Mukvich O.M.
and Ott V.D. in the research comparing the levels of blood
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cytokines, glycosaminoglycans, fucose and hexose in
coprofiltrates in children with intestinal dysbiosis.
25 healthy breastfed infants of 1 to 5 months (control
group), 85 children of the same age with stage II-III dysbiosis including 45 breastfed infants (group 2), and 40
children fed with prebiotic-containing formula “Nutrilon-1”
(group 3) were under observation. The authors demonstrated some positive changes in children from the group
3 after a period of 2-3 weeks of enriched formula feeding: they became more quiet; meteorism, bubbling and
abdominal pain on palpation reduced; sicky urges to
defecation disappeared; faeces became soft and homogeneous; steatorea and aminorea diminished in 67,5%
of infants. At the same time the reliable increase of bifidobacteria and lactobacillus concentration and tendency to decrease of opportunistic flora were noted. Data of
this research suggested that children with intestinal dysbiosis develop immune response with macrophages involvement: the levels of proinflammative cytokines (IL-6,
IL-6R, IL-8) rose and the concentration of antiinflammative cytokine (IL-4) declined as an evidence of Th1lymphocytes activation. Children fed with oligosaccharide-containing formula has decreased level of proinflamative cytokines (IL-6, IL-6R, TNF) and increased
level of IL-4, that means activation of Th2-lymphocites
function, stimulation of humoral immunity and immunoglobulin synthesis. Despite cytokines level did not
attain a norm, concentration of their active form
(IL-6/IL-6R) after the feeding with formula “Nutrilon-1”
didn’t differ from control. The synthesis of protective
fucoglycoproteins in formula-fed children with oligosaccharide and breastfed children was the same [34].
The analysis of mentioned above researches testify that
the level of reliability of considerable part of them is insufficient. That is why the multicentral study aimed to
estimate the effectiveness of formula “Nutrilon-1” with
oligosaccharides in children of 1-3 months has been started in Ukraine. There are 6 centres participating in the
study: Lviv (2 centres), Kyiv (2 centres), Donetsk (1 centre), Odesa (1 centre). 270 term babies are planned to be
involved into the study. All participated children are randomized into 3 groups: 90 breastfed infants, 90 infants
fed with oligosaccharide-containing formula starting from
the first 2 weeks of life; and 90 infants fed with a standard
formula without oligosaccharides starting from the first 2
weeks of life. The study has been designed to evaluate
children’s physical development, nutritional tolerance,
levels of SIgA and Defensin in saliva, lysozyme in faeces
and intestinal microbiota composition. The mentioned
indexes and values are planned to be obtained at achievement of children’s age of 1 month, 3 months and 1 year.
On the basis of the achieved results the conclusion will be
drawn about the possible influence of formula with oligosaccharides on baby’s immunity, physical development
and intestinal microbiota formation.
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SUMMARY
ANALYSIS OF CLINICAL EXPERIENCE OF USING
FORMULA NUTRILON FOR BOTTLE FEEDING OF
THE FIRST YEAR OF LIFE IN UKRAINE
Nyankovskyy S, Ivakhnenko O.
Danylo Halytskiy Lviv National Medical University, Lviv; Department of Faculty and Hospital Pediatrics, Ukraine
The article describes some current issues of bottle feeding of
first year children. Human milk oligosaccharides play an important role in postnatal development of the intestinal flora and
development of protective functions of child’s organism. Dietary modulation of the intestinal microflora and immune response
is one of the important problems in the nutritional sciences today. The present review summarizes the data of experimental
research and clinical studies concerning the possible effects of
probiotic mixture of galacto-oligosaccharides and fructo-oli-
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gosaccharides in Ukraine. The data demonstrate that prebiotic
oligosaccharides such as studied mixture provide beneficial effects for formula-fed infants. The results from several studies in
Ukraine demonstrate that probiotic oligosaccharides stimulate
the growth of bifidobacteria and lactobacilli, reduce the growth

of pathogens, decrease faecal pH, normalize the stool consistency and modulate immune system as human milk does.
Key words: immunonutrition, oligosaccharides, intestinal flora, infants.

ÐÅÇÞÌÅ
ÀÍÀËÈÇ ÊËÈÍÈ×ÅÑÊÎÃÎ ÎÏÛÒÀ ÏÐÈÌÅÍÅÍÈß ÑÌÅÑÈ NUTRILON
ÄËß ÈÑÊÓÑÑÒÂÅÍÍÎÃÎ ÂÑÊÀÐÌËÈÂÀÍÈß ÄÅÒÅÉ ÏÅÐÂÎÃÎ ÃÎÄÀ ÆÈÇÍÈ Â ÓÊÐÀÈÍÅ
Íÿíüêîâñêèé Ñ., Èâàõíåíêî Î.
Ëüâîâñêèé íàöèîíàëüíûé ìåäèöèíñêèé óíèâåðñèòåò èì. Äàíèëû Ãàëèöêîãî,
êàôåäðà ôàêóëüòåòñêîé è ãîñïèòàëüíîé ïåäèàòðèè, Ëüâîâ, Óêðàèíà
Â ñòàòüå îïèñàíû ñîâðåìåííûå âîïðîñû èñêóññòâåííîãî
âñêàðìëèâàíèÿ äåòåé ïåðâîãî ãîäà æèçíè. Îëèãîñàõàðèäû
ãðóäíîãî ìîëîêà èãðàþò çíà÷èòåëüíóþ ðîëü â ïîñòíàòàëüíîì ðàçâèòèè êèøå÷íîé ôëîðû è çàùèòíûõ ôóíêöèé äåòñêîãî îðãàíèçìà. Äèåòè÷åñêàÿ ìîäóëÿöèÿ êèøå÷íîé ìèêðîôëîðû è èììóííîãî îòâåòà ÿâëÿåòñÿ îäíîé èç çíà÷èòåëüíûõ ïðîáëåì ñîâðåìåííîé íóòðèöèîëîãèè. Â ïðåäñòàâëåííîì îáçîðå ñóììèðóþòñÿ äàííûå ýêñïåðèìåíòàëüíûõ è êëèíè÷åñêèõ
èññëåäîâàíèé, êàñàþùèõñÿ âîçìîæíûõ ýôôåêòîâ ïðîáèîòè-

÷åñêèõ ñìåñåé ãàëàêòî-îëèãîñàõàðèäîâ è ôðóêòî-îëèãîñàõàðèäîâ â Óêðàèíå. Äàííûå ñâèäåòåëüñòâóþò, ÷òî èçó÷åííûå
ñìåñè îáåñïå÷èâàþò áëàãîïðèÿòíûå ýôôåêòû ó äåòåé, íàõîäÿùèõñÿ íà èñêóññòâåííîì âñêàðìëèâàíèè. Ñîãëàñíî ðåçóëüòàòàì íåñêîëüêèõ èññëåäîâàíèé â Óêðàèíå ïðîáèîòè÷åñêèå
îëèãîñàõàðèäû ñòèìóëèðóþò ðîñò áèôèäîáàêòåðèé è ëàêòîáàöèëë, èíãèáèðóþò ðîñò ïàòîãåííûõ áàêòåðèé, ñíèæàþò pH
êàëà, íîðìàëèçóþò êîíñèñòåíöèþ ñòóëà è ìîäóëèðóþò èììóííóþ ñèñòåìó ïîäîáíî ãðóäíîìó ìîëîêó.

EIN- UND DURCHSCHLAFPROBLEME IM KINDESALTER:
GRUNDLAGEN DER SCHLAFREGULATION UND INTERVENTIONSMÖGLICHKEITEN
Schlüter B.
Kinderschlaflabor der Vestischen Kinderklinik Datteln, Universität Witten/ Herdecke, Deutschland
Schwierigkeiten mit dem Einschlafen und dem Durchschlafen, d.h. dem Wiedereinschlafen nach einem
Aufwachen in der Nacht, kommen bei Kindern häufig vor.
In einer aktuellen Untersuchung von Patienten einer allgemeinpädiatrischen Klinik wurde gefunden, dass 20,6% der
Vorschulkinder sowie 17,1% der Schulkinder betroffen
waren [4]. Besonders für die Entwicklungsphasen des
„späten Säuglingsalters” (7. bis 12. Lebensmonat) und des
„Kleinkindalters” (2. bis 4. Lebensjahr) trifft zu, dass die
Schlafproblematik in einem engem Zusammenhang mit
der normalen physischen und psychischen Entwicklung
steht.
Die Beratung von Müttern und Vätern, deren Kinder Einund/oder Durchschlafprobleme haben, erfolgt vielfach
unter dem Motto „Jedes Kind kann schlafen lernen” [19].
Im folgenden sollen die wissenschaftlichen Grundlagen
(Ontogenese des Schlafs) dargestellt werden, auf denen
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das Konzept des „Schlafenlernens“ basiert. Dabei wird
erkennbar, dass einerseits ein Teil der betroffenen Kinder
von verhaltenstherapeutischen Interventionen profitieren
wird, andererseits kein „Patentrezept” vorliegt, das in allen Fällen die gewünschte Veränderung des Ein- und Durchschlafverhaltens garantiert.
Elternratgeber, Elternzeitschriften und auch Artikel in
Tageszeitungen, die Ratschläge im Sinne einer „Alltagspsychologie” geben, nehmen eine wichtige VermittlerFunktion wahr [2,3,18]. Betroffene Eltern haben prinzipiell eine andere Perspektive als professionelle Helfer. Ärzte
sind aufgrund ihrer Ausbildung in erster Linie als Experten
für Krankheiten anzusehen. Ärztlicher Rat wird öfter gegeben als befolgt [14]. Ratschläge von Selbsthilfegruppen,
von anderen betroffenen Eltern, erreichen manchmal eine
höhere Akzeptanz. Diese Diskrepanz ergibt sich aus den
unterschiedlichen Perspektiven des Beraters und des Rat-

GEORGIAN MEDICAL NEWS
No 3 (156) 2008

suchenden; sie kann auch als Mangel an kognitiver Kongruenz bezeichnet werden [31]. Die Theorie der kognitiven Kongruenz (Cognitive congruence theory, Cornwall
1979) postuliert, dass sich Experten und Novizen durch
verschiedene kognitive Strukturen unterscheiden. Deshalb
ist ein Berater, der nicht den Experten-Status besitzt, besser
in der Lage, Vorwissen, Erfahrungsmangel, Denkart,
Sprachgebrauch etc. der Betroffenen in seine Beratung
einzubeziehen [31]. Bei der Beurteilung des kindlichen
Schlaf-Wach-Verhaltens gilt es, voreiliges Pathologisieren
zu vermeiden und sich zunächst mit den normalen Entwicklungsvorgängen vertraut zu machen [16,28].
Allgemeine physiologische Grundlagen der Schlafregulation [6,17,34]
Schlafen und Wachen sind Ausdruck biologischer Rhythmen, die den 24-Stunden-Tag in Phasen der Ruhe und der
Aktivität gliedern. Ein basaler Ruhe-Aktivitäts-Zyklus mit
abwechselnden Phasen vermehrter und verminderter Aktivität (basic rest/ activity cycle (BRAC) nach Kleitman)
wurde zuerst für den Wachzustand beschrieben. Es handelt sich um einen ultradianen Rhythmus mit einer Periodenlänge von 90-100 Minuten beim Erwachsenen. Dieser Rhythmus setzt sich während des Schlafens fort und
gliedert den Schlaf in mehrere aufeinanderfolgende NonREM/ REM-Zyklen. Die zirkadiane Periodik wird durch
sogenannte innere Uhren erzeugt, die durch periodisch
auftretende Außenreize, sogenannte Zeitgeber, auf bestimmte Periodenwerte eingestellt werden (Synchronisation). Der Nucleus suprachiasmaticus des Hypothalamus
wird als morphologisches Korrelat der inneren circadianen Uhr angesehen. Die Periodendauer des endogenen
circadianen Rhythmus beträgt im Mittel 25 Stunden. Eine
Zeitinformation durch die Sinneswahrnehmung von
Umweltreizen, z.B. Wechsel von Helligkeit am Tage und
Dunkelheit in der Nacht, ist für ein Entrainment auf eine
Periodendauer von 24 Stunden erforderlich.
Beim Menschen ist der Schlaf nicht monophasisch, d.h.
streng circadian, sondern biphasisch, d.h. semicircadian
organisiert. Neben der nächtlichen Hauptschlafperiode ist
beim Erwachsenen noch eine weitere am frühen Nachmittag, etwa halbwegs zwischen zwei Hauptperioden gelegene Episode mit vermehrtem „Schlafdruck” festzustellen. Dies ist die Tageszeit, in welcher im Verlaufe des
Älterwerdens von Kindern die letzten „Naps” auftreten
(Abb. 1). Es ist die Zeit, in der das charakteristische „postprandiale Tief” bei Gesunden auftritt, und die größte Häufung von (krankhaften) Schlafanfall-Attacken bei
Narkolepsie-Patienten zu beobachten ist.
Schlafontogenese [26]
Schlaf ist ein aktiver biologischer Prozess, in den zahlreiche neuronale Netzwerke einbezogen sind. Unter Berück© GMN

sichtigung reifungsbezogener Aspekte des Schlafs wird
deutlich, wie sich der Output dieser neuronalen Netze
verändert. Am Ende der Fetalzeit kommt es zu wichtigen
Fortschritten der funktionellen Hirnreifung, die sich
während der ersten Lebensmonate fortsetzen. Dieser Entwicklungsfortschritt kann an folgenden Befunden abgelesen werden:
1. Powerspektrum des EEG: Das EEG-Powerspektrum
zeigt im hochfrequenten Bereich eine Zunahme der Energie, die während des gesamten Entwicklungsganges von
der Neonatalperiode, über das Säuglingsalter bis in spätere Phasen der Kindheit nachweisbar ist.
2. Arousalschwelle: Beim jungen Säugling sind die Arousalschwellen während des Schlafs erhöht.
3. Zirkadiane Rhythmik: Beim Neugeborenen und jungen Säugling werden die Schlafperioden häufig unterbrochen. Sie verteilen sich über den gesamten 24Stunden Tag-Nacht-Zyklus. Mit zunehmender Ausreifung des Kindes nimmt die Fragmentierung des Schlafs
ab (d.h. Abnahme der Arousalfrequenz). Die nächtlichen Schlafzeiten konsolidieren sich in der Regel im
Laufe der ersten 2 bis 4 Lebensmonate. Im Alter von
12 Monaten bestehen noch 2 kurze Schlafperioden am
Tage (Abb. 1).
4. Ultradiane Rhythmik
a. Periodendauer: Neugeborene haben eine kürzere Periodendauer (30-70 Minuten) des ultradianen Schlafzyklus
(Abb. 2A). Beim älteren Säugling findet sich eine längere
Periodendauer (75-90 Minuten), die sich den adulten Verhältnissen annähert (Abb. 2B).
b. Schlafstadienorganisation: Parallel zur Entwicklung
vom Neonaten zum jungen Säugling kommt es zu einer
Reorganisation des Schlafs, die eine veränderte Schlafarchitektur und ein verändertes elektroenzephalographisches
Kontinuitätsverhalten umfaßt.
Referenzwerte [20]
Die Zeitstruktur und die quantitative Struktur des
Schlafes sind bei Erwachsenen streng festgelegt und
robust. Die Anteile der einzelnen Stadien, aufaddiert
über eine ganze Schlafperiode, sind unter normalen
Umständen (d.h. normale Lage der Schlafperiode im
24-Stunden-Tag) für ein Individuum, aber auch im Vergleich zwischen gleichaltrigen Individuen, die unter
ähnlichen biologischen Bedingungen leben, relativ
konstant.
In Abhängigkeit vom Lebensalter zeigen sowohl die
Schlafmenge pro 24 Stunden (Tab. 1) als auch die
Verteilung der Schlafphasen innerhalb des 24-StundenTages (Abb. 1), die Anteile der Schlafstadien (Leicht-,
Tief-, REM-Schlaf) an der Gesamtschlafzeit (Abb. 3)
sowie die Verteilung der Schlafstadien im Verlaufe einer Schlafperiode einen typischen Entwicklungsgang
(Abb. 4 u. 5) [1,22,24,29].
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Abbildung 1. Verteilung der Schlafperioden über 24 Std. in verschiedenen Lebensabschnitten [24]
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Abbildung 2A: Schematische Darstellung eines Schlafzyklus beim Neugeborenen [26]
W = Wach, AG = gemischtfrequenter Aktivschlaf, ANH = niedrigamplitudig-hochfrequenter Aktivschlaf, I = Indeterminierter Schlaf, RHN = hochamplitudig-niedrigfrequenter Ruhigschlaf, RTA = Tracé alternant, diskontinuierlicher
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Abbildung 2B: Schematische Darstellung eines Schlafzyklus beim Erwachsenen. Die Zahlenangeben [15]
entsprechen den durchschnittlichen Anteilen der Schlafstadien an der Gesamtschlafdauer. In Wirklichkeit besteht ein
Nachtschlaf aus mehreren aufeinanderfolgenden Zyklen mit jeweils anderen prozentualen Anteilen von S1, S2, S3, S4
sowie REM. W = Wach, REM = Rapid eye movement-Schlaf, S1 und S2 = Leichtschlafstadien (NREM), S3 und S4 =
Tiefschlafstadien (NREM)
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Abbildung 3: Anteile von REM- und Non-REM-Schlaf an der
Gesamtschlafzeit in verschiedenen Lebensabschnitten [25]

Abbildung 4: Zyklische Organisation der Schlafstadien (infant/ child/ young adult) [1]

Abbildung 5: Typische nächtliche Schlafzyklenfolge beim Kleinkind [19]
© GMN
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Tabelle 1: Schlafdauer pro 24 Stunden in den ersten 5 Lebensjahren [5]

Alter [J.]
Anzahl der Kinder
Jungen
Mädchen

0,5
115
58
57

0,75
73
36
37

1
91
47
44

1,5
86
44
42

2
315
156
159

3
319
164
155

4
332
168
164

5
280
142
138

M
SD

14,8
1,5

15,3
1,2

15,1
1,1

14,9
0,9

14,5
1,1

13,6
1,1

12,6
1,0

12,0
0,8

M
SD

11,3
1,1

11,9
1,1

12,5
0,9

12,4
0,8

12,3
1,0

12,1
0,9

11,8
0,8

11,8
0,8

M
SD

3,7
1,3

3,5
1,2

2,7
0,9

2,6
0,7

2,3
0,7

2,0
0,6

1,8
0,6

1,4
0,5

100

99

98

99

96

75

54

21

Gesamtschlaf [Std]
Nachtschlaf [Std]
Tagschlaf [Std] *
Häufigkeit des
Tagschlafes [%]

* nur Kinder, die tagsüber noch schlafen
J. = Jahre, M = Mittelwert, SD = Standardabweichung
Der Mittelwert der Schlafmenge pro 24 Stunden nimmt
von 16 Stunden beim Neugeborenen auf 11 Stunden beim
5-Jährigen ab (Tab. 1). Die Standardabweichung ist mit 2
Stunden relativ groß [5,22]. Die Verteilung der Schlafphasen innerhalb des 24-Stunden-Tages zeigt beim Neugeborenen und jungen Säugling eine relativ regelmäßige
Abfolge relativ kurzer Schlaf- und Wachperioden, unabhängig von Tag und Nacht [24]. Hingegen ist in der
zweiten Hälfte des ersten Lebensjahres eine stärkere Synchronisierung durch äußere Zeitgeber bereits deutlich erkennbar. Die längste Schlafperiode fällt in die Nacht, die
längste Aktivitätsperiode in den Tag. Die Häufigkeit kurzer
Schlafperioden am Tage („Naps”) nimmt bis zum Alter
von 5 Jahren deutlich ab (Abb. 1). Der Anteil des NonREM-Schlafes an der Gesamtschlafzeit (Abb. 3) steigt von
einem Mittelwert von 50% beim Neugeborenen auf 80%
beim 5-jährigen Kind an, der Anteil des REM-Schlafes
nimmt von 50% auf 20% ab [22,25]. Die Abbildung 4
zeigt typische Verteilungsmuster der Schlafstadien in verschiedenen Lebensabschnitten: Beim Säugling
regelmäßiger Wechsel zwischen ruhigem und aktivem
Schlaf; beim Kind längere Zyklen mit der Differenzierung
von verschiedenen Stadien des Non-REM-Schlafes; beim
Adoleszenten ein später Schlafbeginn und geringer ausgeprägte Stadien des ruhigen Schlafes (Non-REM 3
und 4) sowie ein relativ höherer REM-Anteil. In Abbildung 5 ist ein typisches Hypnogramm des Kleinkindalters dargestellt. Tiefschlaf ist im ersten Zyklus ausgeprägt,
tritt aber auch wieder gegen Morgen auf. Kurzes
Aufwachen aus dem Leicht- und REM-Schlaf mit spontanem Wiedereinschlafen nach wenigen Minuten ist alterstypisch und kann mehrmals in der Nacht auftreten [19].
Varianten der Norm: Kurz- und Langschläfer; Morgenund Abendtypen.
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Für die Bewertung des normalen und gestörten Schlafs
bieten altersbezogene Referenzwerte wichtige Orientierungsmarken [27,30]. In den letzten Jahren hat ein
Umdenken stattgefunden. Der wesentliche Punkt in der
Praxis ist die Frage, wann eine Therapie indiziert ist. Nicht
die Schlafmenge, sondern die gestörte Tagesverfassung
des Patienten wird heute als Entscheidungskriterium in
den Vordergrund gerückt [12].
Allgemein bekannt sind die Normvarianten der Schlafdauer (Kurz- und Langschläfer) und die Normvarianten der
Lage der Schlafperiode im 24-Stunden-Tag (“Eulen” und
“Lerchen”). Beim Erwachsenen beträgt die mittlere
Schlafdauer des gesunden Normalschläfers 8 Stunden
(7 bis 9 Std.). Demgegenüber schlafen gesunde Langschläfer regelmäßig 8 bis 9,5 Std. und mehr, gesunde
Kurzschläfer schlafen regelmäßig weniger als 8 Std., häufig 7 bis 6,5 Std. und weniger. Diese Typen sind bereits in
der Kindheit erkennbar [9].
Die individuelle zirkadiane Phasenlage ist ein normal
verteiltes Merkmal (Chronotyp), dessen extreme Ausprägung als Morgen- und Abendtyp besondere Beachtung findet. Morgenmenschen (“Lerchen”) gehen früh zu Bett und
stehen in der Regel auch früh auf. Abendmenschen (“Eulen”) gehen spät zu Bett und brauchen am nächsten Morgen entsprechend länger, bis sie leistungsfähig werden.
Die Betrachtung des kindlichen Schlaf-Wach-Verhaltens
vor dem Hintergrund von (physischen und psychischen)
Reifungs- und Entwicklungsvorgängen führt zu einer differenzierten Beurteilung, die zwischen „normal”, „auffällig” und „pathologisch” unterscheidet. Als „auffällig” kann
das gekennzeichnet werden, das von physiologischen
Referenzwerten abweicht, dem gleichwohl kein
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Krankheitswert zukommt. Im Hinblick auf therapeutische
Interventionen ist eine weitere Unterscheidung wichtig:
„Was ist tolerabel? Was ist behandlungsbedürftig?” Hier
sind neben physiologischen Parametern zusätzlich psychosoziale (Belastungs-) Faktoren der betroffenen Familien zu berücksichtigen.
Psychologische Grundlagen der normalen frühkindlichen
Entwicklung [9,13,33].
Für die Bewertung von Ein- und Durchschlafstörungen
bei Säuglingen und Kleinkindern sind Grundkenntnisse
über die Stadien der normalen Entwicklung der frühen
Mutter-(Eltern-) Kind-Beziehung unerlässlich. Pathophysiologische Mechanismen der Insomnie bei Erwachsenen
(intrinsische Schlafstörungen, Tabelle 2) können nicht auf
kindliche Ein- und Durchschlafstörungen (extrinsische
Schlafstörungen, Tabelle 2) übertragen werden. Die Dynamik der Beziehungen innerhalb einer Familie ist zu
berücksichtigen [9]. Für Anwendungen in allen Bereichen
der psychosozialen Gesundheit hat sich die Bindungstheorie (nach Bowlby) als sehr praktisch erwiesen. Die Interaktionen zwischen dem Säugling und seiner bemuttern-

den Person lassen sich zunächst als externe Organisation
des Säuglings beschreiben. Neugeborene und Säuglinge
verfügen bereits über Fähigkeiten mit sozialem Charakter und zeigen aktives Verhalten. Zwischen der primären
Bezugsperson (der Mutter) und dem Säugling entwickelt
sich eine wechselseitige Kette von Handlungen, die ihren
deutlichsten Niederschlag in dem Problem der Trennung
von Mutter und Kind in bestimmten sensiblen Phasen der
Entwicklung findet (Trennungsängste). Von psychoanalytischer Seite wird diese Phase als die orale Phase bezeichnet, angemessener wäre die Bezeichnung „Phase der
Bindung”. Die erste Bindung wird etwa um den siebten
Lebensmonat entwickelt. Die physiologische Funktion
des Schlaf-Wach-Rhythmus wird durch die Art und Güte
der Versorgung in Abhängigkeit von den Bedürfnissen
des Kindes geregelt. Mütterliche Feinfühligkeit muss in
Zusammenhang mit der Eigenart des Kindes gesehen
werden. Die Eigenart bzw. das Temperament des Kindes
macht es der bemutternden Person leichter oder schwieriger, die Signale des Kindes zu verstehen, die geeigneten beruhigenden Verhaltensweisen zu finden (Selbstregulierung), und die Angemessenheit ihrer Reaktionen zu
bewerten.

Tabelle 2: Klassifizierungsmöglichkeiten extrinsischer Schlafstörungen (nicht-organische Insomnie) bei Kindern
entsprechend der Internationalen Klassifikation der Schlafstörungen, ICSD [12]
I. Dyssomnien
A. Intrinsische Schlafstörungen
B. Extrinsische Schlafstörungen
Inadäquate Schlafhygiene
Umweltbedingte Schlafstörung
Anpassungsbedingte Schlafstörung
Schlafstörung aufgrund mangelnder Schlafdisziplin
Einschlafstörung durch Fehlen des gewohnten Schlafrituals
Schlafstörung bedingt durch nächtliches Essen und Trinken
C. Störungen des zirkadianen Schlafrhythmus
II. Parasomnien
III. Schlafstörungen bei körperlichen/ psychischen Erkrankungen

Das zweite Lebensjahr ist durch eine Intensivierung der
Bindung gekennzeichnet. Die Nähe der Mutter wird gesucht, weil sie Sicherheit bedeutet. Gleichzeitig machen
sich in diesem Alter Autonomiebestrebungen des Kindes
bemerkbar. Das Kind exploriert, inwieweit sich seine
Umgebung beeinflussen lässt. Eine Ambivalenz von Abhängigkeitsbedürfnissen und Autonomiestreben kennzeichnet die normale Situation in diesem Alter. Ist der
Vater nicht anwesend, kann die ausbleibende „Triangulierung” zu verschiedenen psychosomatischen Symptomen
führen, u.a. Ein- und Durchschlafstörungen. Schlafstörungen können jeweils im Zusammenhang mit Erkrankungen, emotionalen Belastungen und Erwartungsspannung
© GMN

auftreten. In einer australischen Studie war die Wahrscheinlichkeit von Ein- und Durchschlafstörungen bei
6-12 Monate alten Kindern größer, wenn deren Mütter
subklinische Zeichen der Depression aufwiesen [7,16]. Im
Sinne eines Circulus vitiosus wird die emotionale Überforderungssituation der Mutter durch die kindlichen
Schlafstörungen weiter verstärkt [8]. Die physiologische
Regulation des Schlafes ist also in enger Abhängigkeit
zur psychologischen Gesamtverfassung zu sehen.
Muss schlafen gelernt werden?
Gesunde Kinder durchlaufen im Rahmen ihrer normalen
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Entwicklung die dargestellte physiologische Schlafontogenese; insofern gibt es für gesunde Kinder nichts zu
lernen. Die endogene Schlaf-Wach-Regulation ist jedoch
durch exogene Einflüsse leicht störbar. Deshalb sollten
Eltern, Betreuer von Kindern (Erzieher (-innen), Hebammen, Kinderkrankenschwestern und –pfleger, Ärzte) die
Entwicklung des kindlichen Schlaf-Wach-Verhaltens kennen bzw. lernen, um die normale Entwicklung in der richtigen Weise fördern und unterstützen zu können. Mit Blick
auf die psychologischen Grundlagen der Schlafontogenese kann man sagen, dass Eltern und Kind lernen müssen,
wie sie aufeinander reagieren und miteinander umgehen.
Sicherlich beinhaltet das Familienleben gemeinsame Aktivitäten (am Tage), auch Konflikte, die dazu führen, dass
„man sich aneinander reibt” oder die Emotionen wechselseitig „hochpuscht”; daneben ist es von wesentlicher
Bedeutung, dass man (zur Nacht) auch miteinander zur
Ruhe kommen kann.
Möglicherweise wurden diese Zusammenhänge in früheren Generationen intuitiv gewusst, heute fehlen vielfach
die „traditionellen Ratgeber” der früheren Großfamilien.
Moderne Lebensweisen in hochtechnisierten Gesellschaften und die damit verknüpften demographischen
Veränderungen fördern einen Trend zur dysfunktionalen

Familie [21]. Verunsicherte Eltern werden vielfach mit
Ratschlägen überhäuft; gleichwohl mangelt es an der vertrauensvollen Beziehung als Grundlage für das Annehmen und Umsetzten der Empfehlungen.
Verhaltenstherapeutische Maßnahmen [32]
Wesentliche Voraussetzungen für eine wirksame Verhaltensmodifikation bestehen darin, dass die gewünschte kindliche Verhaltensänderung eingangs ausführlich mit den Eltern diskutiert wird, und dass beide Elternteile hinsichtlich
der Behandlungsziele übereinstimmen müssen. Bei der
Verhaltensmodifikation werden vornehmlich die Prinzipien der Löschung, d.h. der Beseitigung eines positiven Verstärkers (z.B. Aufgabe des nächtliches Schlafens der Mutter beim Kind), der positiven Verstärkung (Lob, Anerkennung oder ein kleines Geschenk für das Erreichen eines
Zieles, wie z.B. erfolgreiches Durchschlafen), der Verhaltensformung und graduellen Annäherung (z.B. allmähliches Vorverlegen der abendlichen Schlafenszeit) und des
Diskriminationslernens (z.B. Einsatz von Zu-Bett-Geh-Ritualen als dem Schlaf vorausgehende Bedingung) eingesetzt. Techniken der Verhaltensbeeinflussung, die sich an dem
Erscheinungsbild des kindlichen Schlafproblems orientieren, sind in der Tabelle 3 zusammengefasst.

Tabelle 3. Techniken zur Beeinflussung kindlicher Einschlaf- und Durchschlafprobleme [32]

A. Behandlung von Kindern, die nicht allein einschlafen wollen
1. Ankündigung des geplanten elterlichen Verhaltens
2. Graduelles Ausblenden des bisherigen elterlichen Verhaltens
3. Einsatz von Zubettgeh-Ritualen
4. Spielobjekte
B. Behandlung von Kindern, die sich weigern, zu Bett zu gehen
1. Festsetzung der Schlafenszeit
2. Graduelle Vorverlegung der Schlafenszeit
3. Festsetzung der Schlafenszeit in Kombination mit Vorgehen wie bei A. 1. bis 4.
C. Behandlung von Kindern, die nachts ins Bett der Eltern kommen
1. Das Kind in das eigene Bett zurückbringen
2. Verstärkung
D. Behandlung von Kindern, die nicht durchschlafen
1. “Checking” bei Kleinkindern
2. Verstärkung bei größeren Kindern
3. Nachtlicht und Spielobjekte
Bei der Anwendung von verhaltenstherapeutischen Methoden sind Voraussetzungen von Seiten des Kindes zu
beachten. Die „Checking”-Prozedur kommt in Frage für
körperlich gesunde Kinder im Alter von mindestens
5-6 Monaten (Lebensalter=Entwicklungsalter) mit intakter Eltern-Kind-Beziehung [19]. Die „Freiburger Sanduhrmethode” [23] sollte nur angewandt werden, wenn
das Kind älter als 12 Monate ist und über hinreichende
Trennungskompetenz verfügt.
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Schlafbahnung [10,24].
Förderlich zur Schlafbahnung ist ein gut durchgelüftetes, angewärmtes Schlafzimmer, evtl. auch ein
vorgewärmtes Bett, eine zweckmäßige, d.h. leichte
Abendmahlzeit und – wesentlich – die abendliche Fernsehüberwachung [24]. Ernst u. Ernst [10] sprechen von
Optimierung unzureichender äußerer Bedingungen
(Schlafumgebung).
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„Timing“ und „Ritual“ [11,24]
Durch Beobachtung des kindlichen Verhaltens erfassen
die Eltern den Müdigkeitspunkt ihres Kindes. In Form
eines Rituals läuft an jedem Abend ein stets gleichbleibender stufenförmiger Ablauf der Schlafvorbereitungen ab [24]. Frank u. Freisleder [11] empfehlen die Gestaltung des Tagesablaufs, gestützt auf ein Schlaf-WachProtokoll bzw. Schlaftagebuch. Solche elterlichen Aufzeichnungen bieten sowohl diagnostische Aspekte („Wer hat das
Problem? Wie hoch ist die Motivation, etwas zu ändern?”)
als auch therapeutische Aspekte (Versachlichung; Distanzierung von der Betroffenheit; Motivierung; Vergewisserung über das aktuelle Problem; Rechenschaft über den
Verlauf; Dokumentation eines Erfolges; Rückversicherung).
Im günstigen Fall helfen die Aufzeichnungen, die Eltern
aus ihrer Hilflosigkeit herauszuholen und in ihrer Kompetenz als Kotherapeuten zu stärken.
Extinktionsmethode [19].
Kast-Zahn u. Morgenroth [19] beschreiben das Vorgehen,
empfehlen es in dieser Form aber ausdrücklich nicht. Die
gewohnten Einschlafhilfen des Kindes fallen weg. Wenn
die Kinder schreien, bleibt die erwartete Zuwendung aus
(Wegfall positiver Verstärker). Die Kinder lernen, dass sie
auch auf Dauer mit Schreien nichts erreichen. Das „Einfach-schreien-lassen” führt nur bei konsequentem Durchhalten der Methode zum Erfolg, was bedeuten kann, dass
die Kinder tatsächlich mehrere Tage hintereinander bis zum
Einschlafen über einen langen Zeitraum durchschreien.
„Checking“ [32]
Bei dieser Vorgehensweise geht jeweils ein Elternteil
nachts zum Kind, sofern dieses ruft oder weint, um ihm
ein Gefühl der Sicherheit zu geben. Zugleich wird jedoch
auch mit einer gewissen Bestimmtheit vermittelt, dass das
Kind nicht hochgenommen wird, sondern vielmehr zum
Schlaf zurückfinden soll. Sodann verlässt der Elternteil
das Zimmer, auch wenn das Kind noch nicht eingeschlafen ist. Sofern das Kind weiter weint, erscheint der Elternteil erst nach wenigen Minuten wieder und wiederholt das
Vorgehen, bis das Kind einschläft. Die Wartezeit, bis der
Elternteil erneut zum Kind geht, wird allmählich von 5
Minuten auf 11 Minuten gesteigert. Bei konsistentem
Handeln der Eltern, das sowohl Entschiedenheit wie Fürsorge ausdrückt, lernt das Kind innerhalb weniger Nächte,
dass Weinen und Rufen nicht zu dem erwünschten Ergebnis führt, nachts aufzustehen oder den Kontakt mit den
Eltern zu haben.
Kast-Zahn u. Morgenroth [19] sprechen von Extinktionsmethode mit Checking-Prozedur.
Freiburger Sanduhrmethode [23]
© GMN

Rabenschlag [23] beschreibt ein Vorgehen, bei dem die
Eltern ihr Kind mit einem Ritual zu Bett bringen (Dauer
<30 Minuten). Wenn das Kind nachts ruft und weint, wird
das Ritual in Kurzform (3 Minuten Dauer) wiederholt.
Die Wartezeiten der Eltern werden von anfangs 3 Minuten
in Verlaufe mehrerer Nächte auf 6 Minuten und schließlich
auf 9 Minuten gesteigert.
Psychotherapeutisches Vorgehen [10,22].
Wurden bereits Maßnahmen wie die schlafhygienische
Beratung und die verhaltenstherapeutischen Behandlungen durchgeführt und wurde keine Besserung der kindlichen Schlafprobleme erreicht, so kann dies auf eine tiefergreifende Störung der psychosozialen Situation hinweisen [22]. In diesen Fällen sollte eine fundierte Erziehungsberatung und gegebenenfalls eine spezielle Psychotherapie (Spieltherapie, Familientherapie, Ehepaartherapie)
eingeleitet werden. Hier rückt der finale Aspekt der kindlichen Schlafstörung und die Behandlung der gestörten
Mutter-Kind-Beziehung in den Mittelpunkt der Betrachtung. Ernst u. Ernst [10] teilten die Störungen der Mutter
(Eltern)-Kind-Beziehungen in drei Gruppen: Die erste
Gruppe ist charakterisiert durch Verwöhnung und
Überängstlichkeit, durch die die Kinder zu stark an die
Mutter gebunden und in Unselbständigkeit gehalten werden. Die zweite Gruppe – Deprivation – umfasst die
Kinder, die ihre Schlafstörungen aufgrund von Trennungen von den Eltern bekommen. Die dritte Gruppe ist die
der Privation und umfasst all jene Kinder, die trotz Anwesenheit der Mutter entweder direkt vernachlässigt oder
zwar viel, aber qualitativ „schlechte”, nicht kindgemäße
Zuwendung erhalten. Neben der Qualität der mütterlichen
Zuwendung ist als weiterer Faktor das kindliche Temperament zu berücksichtigen. Die Behandlung der gestörten
Mutter (Eltern)-Kind-Beziehung sollte dem ausgebildeten
Kinder- und Jugendlichen-Psychotherapeuten vorbehalten
bleiben [10]. Die medikamentöse Therapie kann zwar den
Einstieg in die Psychotherapie erleichtern, jedoch niemals
ersetzen; sie sollte daher die Ausnahme bleiben [10].
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SUMMARY
SLEEP PROBLEMS IN CHILDHOOD: BASIS OF SLEEP
REGULATION AND INTERVENTION POSSIBILITIES
Schlüter B.
Kinderschlaflabor der Vestischen Kinderklinik Datteln Universität Witten/Herdecke, Germany
In the article there is provided the up-to-date information about
foundamentals of sleep regulation in childhood, sleep disturbances and treatment possibilities as well.
Key words: sleep, childhood.
ÐÅÇÞÌÅ
ÏÐÎÁËÅÌÛ ÑÍÀ Â ÄÅÒÑÊÎÌ ÂÎÇÐÀÑÒÅ: ÎÑÍÎÂÛ
ÐÅÃÓËßÖÈÈ ÑÍÀ È ÂÎÇÌÎÆÍÎÑÒÈ ÂÌÅØÀÒÅËÜÑÒÂ
Øëþòåð Á.
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FEEDING DIFFICULTIES IN CHILDREN AND ADOLESCENTS WITH CHRONIC ILLNESS
Sullivan P.
University of Oxford, Department of Paediatrics, Oxford Radcliffe Hospital, Oxford, United Kingdom
1. Transitional feeding, weaning and associated problems
Eating and swallowing are such a natural, subconscious
act that it is easy to forget that eating is a learned skill. It
requires the coordination of the movement of at least 26
pairs of striated muscles in the mouth, pharynx and
oesophagus by 5 cranial nerves, the brain stem and the
cerebral cortex [1]. Unlike breathing, which is similar to
feeding in that it is largely subconscious with some element of voluntary control, most of feeding is learned behaviour. While in the neonate feeding begins as a result of
a range of reflexes (gag, phasic bite, tongue protrusion,
rooting, suckling and swallowing reflexes) it later becomes
a voluntary act with only the pharyngeal and oesophageal
parts of the swallow remaining under reflex control. Transitional feeding from a predominantly sucking mode of
feeding to mature solid food eating begins between 3 and
6 months of age. Growth in the upper digestive tract occurs as the mandible grows downwards and forwards and
the hyoid bone and larynx move downwards. The sucking pads are gradually absorbed. All of these changes contribute to an enlargement of the buccal cavity which allows food to be manipulated between the tongue and the
buccal wall. The gradual eruption of teeth allows the infant to progress towards eating harder and lumpier foods.
So growth and maturation play a role in feeding development, but learning from experience is also crucial. An
important aspect of learning is sensation and sensory feedback. This involves proprioception, touch, pressure, temperature, and taste. Other important factors contributing
to learning are gross and fine motor development, the
methods of food presentation, and cognitive development.
1.1. Weaning Failure
Weaning is the process whereby an infant becomes accustomed to an intake of solid food in preference to milk.
This transitional phase may be associated with disorganization of feeding and infants are often seen to be agitated
or unsettled at this stage. During this critical period infants are vulnerable to develop feeding difficulties. Feeding is a reciprocal process that depends not only on the
abilities and characteristics of the infant but also those of
their parent. Avoidance by parents of encouraging the infant to make the transition from milk to solids at this time
may make the process considerably more difficult at a later time. Similarly, prolonged nasogastric tube feeding or
any other noxious stimulus in the oro-pharynx during this
period may be associated with weaning failure.
1.2 Infant feeding problems
There has been remarkably little research on the develop© GMN

ment of infant feeding problems. Seminal studies by Dahl
and colleagues in Sweden on 50 infants meeting strict diagnostic criteria, however, have helped to identify the
characteristics and consequences of infant feeding problems [2-5]. Feeding problems in this group had been ongoing for a mean duration of five months. The commonest problems were refusal to eat (56%), colic (18%) and
vomiting (16%). The majority (86%) of infants was underweight and 14% were malnourished (> 2 SD below
mean weight for age). Physical disorder (e.g. gastrooesophageal reflux) was present in only 14% but in 6%
this was a serious organic disease (e.g. congenital heart
disease – see below). Follow up studies at 2 years showed
that over a third of the refusal to eat group had a persistent feeding problem [4].
Problems with crying and feeding are two of the most
common paediatric concerns of parents in early infancy.
Colic is considered to occur when infants cry for three or
more hours per day, for at least three days of the week, for
at least three weeks [6]. Miller-Loncar and colleagues
(2004) examined the relation between colic in infants between 6 and 8 weeks of age and feeding difficulties [7].
Compared with a control group infants with colic displayed
more difficulties with feeding; including disorganized
feeding behaviours, less rhythmic nutritive and non-nutritive sucking, more discomfort following feeds and lower
responsiveness during feeding interactions. Not surprisingly perhaps, mothers in the colic group reported higher
levels of parenting stress. These results suggest that feeding may be a reasonable area on which to focus interventions in the management of the infant with colic.
2. Oral-Motor Impairment
Oral-Motor Impairment may occur as a result of structural lesions (e.g. cleft lip and palate, macroglossia, PierreRobin syndrome, oesophageal atresia) or functional lesions (e.g. cerebral palsy, bulbar and pseudobulbar palsies, myopathies). In order to attain optimum oral-motor
skill a child must have the ability to move oral and facial
structures independently of the rest of the body. Poor control of posture, uncoordinated movements of the upper
limbs, lack of independent mobility, visual, hearing and
communication problems all contribute to feeding difficulties in disabled children.
2.1 Cerebral palsy
Severe disability is common in the graduates from neonatal intensive care units; the EPIcure study group evaluated children who were born at 25 or fewer completed weeks
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of gestation at the time when they reached a median age
of 30 months and 49 percent were disabled with 23 percent meeting the criteria for severe disability [8]. Epidemiological studies have shown that these are the children
who will encounter feeding difficulties. The North American Growth in Cerebral Palsy Project is a populationbased study that evaluated the growth and nutritional status in children with moderate to severe cerebral palsy and
found the majority (58%) had reported feeding problems
[9]. The Oxford Feeding Study examined 440 children
with cerebral palsy and feeding problems and found that
89% required assistance with feedings and there were other
concerns such as frequent choking (56%), stressful and
prolonged feeding (43%) and vomiting (22%) [10]. As
has been outlined above, to feed effectively an infant needs
to co-ordinate sucking, swallowing and breathing. Oral
motor dysfunction is the primary cause of feeding difficulties in children with disabilities. Reilly et al (1996)
noted that greater than 90% of children with cerebral palsy had clinically significant oral motor dysfunction [11].
Prolonged feeding times, drooling, coughing and choking with feeds and gagging are all signs of oral motor
dysfunction. In one study of 271 children with cerebral
palsy, the median length of time caregivers spent feeding
per day was 2.5 hours with 28% (72/261) spending more
than three hours a day on this activity alone [10].
Malnutrition results from long-term poor feeding. An
American study of children with moderate or severe cerebral palsy found that 47% had a weight less than the 5th
percentile for their age and gender, 27% had triceps skinfold thickness less than 10th percentile and 68% had height
less than the 2.5th percentile [12]. The study also identified an association between low fat stores in children with
cerebral palsy and increased hospitalisation, missed school
days, physician visits, days spent in bed and an inability
to perform usual activities. A British study of 100 disabled children found that only one-fifth regularly achieved
the estimated average requirement for energy intake [13].
Enteral feeding via gastrostomy tube is increasingly being used in disabled children with oral-motor dysfunction
and feeding problems to provide nutrition. Moreover, tube
feeding is more likely to be initiated in those children with
severe disability [13] and reports from various groups have
indicated that both growth and nutritional status improve
following enteral feeding [14-17]. In a systematic review
of gastrostomy feeding in disabled children, however,
Samson-Fang and colleagues concluded that there is considerable uncertainty about its safety and efficacy [18].
Since then a longitudinal, prospective, multi-centre cohort study designed to measure the outcomes of gastrostomy tube feeding in children with cerebral palsy has been
reported [19]. In this study, statistically significant and
clinically important increases in weight gain and subcutaneous fat deposition were demonstrated following gas56

trostomy feeding. Fifty seven children with cerebral palsy (28 female; median age 4 years 4 months, range 5
months to 17 yrs) and undernutrition were assessed prior
to gastrostomy placement and at 6 and 12 months afterwards. The main reason for referral for gastrostomy tube
insertion was their nutritional status for the preceding 12
months. Outcome measures included growth/anthropometry and nutritional intake, general health and complications of gastrostomy feeding. At baseline, half of the children were more than 3 standard deviations below the average weight for their age and sex, when compared to the
standards for normal children. Weight increased substantially over the study period; the median weight z score
increased from -3.0 pre-gastrostomy placement to -2.2 at
6 months and -1.6 at 12 months. Weight gain was accompanied by significant increases in skin fold thickness indicating deposition of subcutaneous fat. Minor complications (e.g. gastrostomy site infection) were common, but
serious complications following gastrostomy tube insertion were rare. Almost all parents reported a significant
improvement in their child’s health following this intervention accompanied by a significant reduction in time
spent feeding. This reduction in time feeding is one component (along with increased ease of drug administration
and reduced concern about their child’s nutritional status)
of an improvement in the quality of life in carers of children with cerebral palsy that is associated with the introduction of gastrostomy tube feeds. This has been demonstrated in a prospective cohort study aimed to evaluate
the impact of gastrostomy-tube feeding on caregiver Quality of Life in carers of children with cerebral palsy [20].
3. Chronic disease
It is important to recognise that chronic disease in any
organ system in a child can be associated with poor feeding. Thus, anorexia is a consequence of chronic inflammatory diseases such as inflammatory bowel disease and
of the metabolic derangement that accompanies chronic
renal failure. Dysphagia secondary to the oesophagitis
secondary caused by gastro-oesophageal reflux is a common cause of poor feeding [21]. Bronchopulmonary dysplasia (BPD), a chronic lung disease of preterm babies
with antecedent respiratory distress syndrome, ventilatory barotrauma and oxygen toxicity is characterised by
varying degrees of prolonged oxygen dependency. Infants
with BPD can experience significant feeding difficulty,
possibly secondary to tachypnoea interfering with suck
coordination. As discussed in Section 1, optimal oral feeding occurs when a regular rhythmic relationship exists
between suck, swallow and respiration. It has been shown
using simultaneous digital recordings of pharyngeal and
nipple (teat) pressure that this normal developmental pattern is disrupted in infants with BPD [22].
3.1 Congenital heart disease
Feeding an infant is an interactive process that facilitates
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social, emotional and culturally based skills. Children with
congenital or acquired cardiac disease frequently require
supportive regimes with regard to feeding in order to
maintain weight, resulting in altered experiences for both
the child and family
Difficulties with feeding are common in children with
congenital heart disease (CHD).Both decreased energy
intake and increased energy requirements in this group
contribute to malnutrition [23,24]. Cameron et al (1995),
for example, investigated nutritional status in 160 hospitalized children with congenital heart disease and showed
that acute and chronic malnutrition occurred in 33% and
64% of the patients respectively [24].
For most parents feeding of infants and children with CHD
poses significant difficulties, is time consuming and associated with considerable anxiety [25,26]. Moreover,
having a child with congenital cardiac disease producing
difficulty in feeding has a strong negative impact on the
whole family. The feeding pattern of children with CHD
is characterized by a large variation in caloric intake. When
heart failure is mild the infant commonly overfeeds, and
fluid and sodium overload disturb cardiac haemodynamics, leading to decompensation of heart failure and decreased intake [27]. The magnitude of the growth disturbance is generally related to the anatomical lesion but
children with cyanotic heart disease accompanied by pulmonary hypertension are the most severely affected in
terms of nutrition and growth. Anorexia also accompanies malnutrition and further compromises the patient’s
condition. Dyspnoea and tachypnoea in patients with congestive heart failure lead to propensity for fatigue and
decreased intake. In congestive heart failure a form of
“stagnant anoxia” occurs caused by sluggish capillary
blood flow within the tissues, which leads to cellular hypoxia. Chronic hypoxia may contribute to the feeding
problem in cardiac patients. Heart disease causes an increase in cardiac and respiratory work. Decreased intake
caused by anorexia combined with increased respiratory
effort results in a greater nutrient deficit. The malnutrition associated with CHD varies in severity from mild
undernutrition to failure-to-thrive and can significantly
affect the outcome of surgery increasing morbidity and
mortality. Children with heart disease may need as much
as 50% more calories than normal children in order to
achieve normal growth. A combination of these factors
predisposes the infant to malnutrition and growth failure.
Adequate nutrition is thus crucial to the management of
children and infants with cardiac disease. Maintenance of
an adequate caloric intake, in order to achieve sustained
growth, is often not possible without nutritional support.
Such support can come in the form of caloric supplementation [28] or continuous enteral feeding [29] with or without percutaneous endoscopic gastrostomy tubes [30,31].
© GMN

3.2. Cystic fibrosis
Good nutritional care is also an essential part of the management of the child with cystic fibrosis (CF) and is one
of the major factors contributing to the improved longevity of such children. Energy requirements vary but can be
in excess of 150% of the daily recommended value for
the normal child and this may pose a significant challenge
or parents as they try to meet these requirements. A number
of studies have highlighted that children with CF are at
risk of developing behaviour problems during mealtimes
[32-34]. Behavioural therapy has been shown by metaanalysis of several studies to be as effective as oral supplementation and enteral and parenteral feeding in improving weight gain in young people with CF [32]. Duff and
colleagues (2003) used the Behavioural Paediatric Feeding Assessment Scale (BPFAS) to study feeding behaviour problems in children with CF in the UK [34]. In children aged 5 to 12 years there were significantly more problematic disruptive child behaviours and inappropriate parental responses in the CF group than in the control group.
Typical disruptive child behaviours observed during mealtimes in this study included no enjoyment of eating, poor
appetite, reluctance to come to mealtimes, preferring to
drink rather than eat, eating snack food but not eating at
mealtimes, and trying to negotiate foods to be eaten. Duff
et al report that these behaviours seem to lead to frustration and unhappiness for parents and result in ineffectual
and counterproductive strategies (e.g. coaxing) during
mealtimes [34]. In view of the fact that there is a high
prevalence of feeding behaviour problems in pre-pubertal children with CF it is important that preventive and
reactive interventions, tailored to the child’s developmental
age, continue throughout childhood.
3.3. Type 1 Diabetes
Adolescent girls with type 1 diabetes encounter several
difficulties which may affect their disease. Early puberty
is associated with decreased insulin sensitivity during the
growth spurt and sexual maturation [35]. Whereas, in the
later stages of puberty as growth diminishes insulin sensitivity increases. The adolescent years are often characterised by deterioration in the metabolic control of diabetes and it is not uncommon for adolescent girls particularly to be overweight. These changes coincide with the peak
period of risk for the development of eating disorders.
The cycle of weight loss and then weight gain that accompanies the onset and treatment of diabetes may increase body dissatisfaction and the drive for thinness in
vulnerable adolescent females. Management strategies
which impose dietary restraint and an intentional disregard of the natural promptings of hunger and satiety may
activate dietary dysregulation and disturbed eating patterns. Early studies in this area have been confounded by
their small size and conflicting results but more recent
research has confirmed the risks for the development of
eating disorders in young women with type 1 diabetes.
57

ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

Engström and colleagues (1999) studied 89 adolescent
females (aged 14-18 years) with type 1 diabetes and compared them with age-matched healthy controls [36]. They
used the Eating Disorder Inventory a Likert-type self-report questionnaire which tracks symptoms associated with
eating disorders and showed highly significant differences between the diabetes group and the control group on
the Drive for Thinness subscale. Fifteen diabetic girls
(16.9%) scored above the cut-off level for disturbed eating behaviour compared with 2 control girls (2.2%)
(p<0.01). The commonest abnormality encountered in this
study was binge eating and purging behaviour (self-induced vomiting or insulin omission). These observations
were confirmed and extended in another study by Jones
et al (2000) who studied 356 diabetic females (aged 1219 years) and 1098 age-matched controls [37]. Using Diagnostic and Statistical Manual of Mental Disorders (DSM
IV) criteria they found that eating disorders were twice as
common (OR 2.4) in those with type 1 diabetes. Moreover, diabetics with eating disorders had higher HbA1c concentrations than those without eating disorders. It is not
surprising, therefore, that patients with type 1 diabetes
and eating disorders have more long term diabetic complications. Such patients have been shown to have an increased prevalence of retinopathy, microalbuminuria and
painful neuropathy when compared with those diabetics
without an eating disorder [38,39].
Some young women utilise their insulin-dependency as a
potent means of weight control and induce urinary calories wasting either by insulin omission or under dosing
[36,40]. Such behaviour is more likely to occur in those
who also have an eating disorder [37]. The importance of
this is that insulin omission worsens glycaemic control,
increases the risk of microvascular complications and in
adolescents has been identified as the primary cause of
recurrent diabetic ketoacidosis [41].
Family relationships play an important part in the development of eating disorders in adolescent girls with diabetes. In eating disturbed diabetic girls, Maharaj et al (1998)
have identified dysfunctional family environments characterised by poor communication, mistrust of parents responsiveness to their needs and consequently greater feelings of anger and hopelessness [42]. Moreover, eating
disturbances in girls with diabetes are significantly associated with heightened weight and shape concerns in their
mothers [42].
4. Neurodevelopmental disorders
Developmental disorders characterised by communication difficulties are often accompanied by eating problems. Two conditions, autism and Rett syndrome will suffice as examples.
Autism is a developmental disorder characterised by severe deficits in social interaction and communication along
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with stereotypic behaviour patterns. The unusual eating
patterns and feeding difficulties of children with autism
(which is more common in boys) has long been recognised. They often have an extremely limited food repertoire occasionally with apparent craving for certain foods.
Research in this area is limited but Williams and colleagues
(2000) undertook a parent survey of the eating habits of
340 autistic children [44]. Two thirds of respondents considered their child to be a “picky” eater. The commonest
behavioural problems reported were unwillingness to try
new foods, mouthing objects, and rituals surrounding eating. Other problems were licking objects, smelling and
throwing food and pica. According to Kinnell (1985), 60%
of his series of 70 autistic patients exhibited pica [45].
Rett syndrome may be confused with autism but arises
from a mutation in the transcription regulating gene
MECP2 on the X chromosome; it occurs almost exclusively in girls. Feeding problems are common in Rett syndrome in which there are characteristic oropharyngeal
abnormalities [46,47]. Videofluoroscopic studies of feeding in girls with Rett syndrome have shown reduced movements of the mid and posterior tongue, with premature
spillover of food and liquid from the mouth into the pharynx and laryngeal penetration of liquids and solid food
during swallowing [48,49]. Air swallowing has also been
noted as a problem in these patients [50].
4.1. Behavioural Disorders
Feeding difficulties are some of the most common behavioural disturbances in young children. An estimated 24%
of 2 year old, 19% of 3 year old and 18% of 4 year old
children are reported by their parents as having problems
with feeding [51].These problems can range from nuisance
behaviour (messy, disruptive mealtime behaviour) to total food refusal and life-threatening malnutrition. Any of
the organic diseases referred to above can have an additional psychological and behavioural component which
should also be addressed for successful management. It is
important to note that there is a clear association between
parental behaviour and child feeding behaviour. Sanders
and colleagues (1993) using standardised family mealtime observations noted that parents of feeding-disordered
children were more negative and coercive in their feeding
practices and engaged in higher levels of aversive instruction giving, aversive prompting, and negative eating related comments than parents of non-problem eaters [52].
Dahl et al (1986) found that four factors were highly significant in predicting feeding problems in infants (1) feeding problems in the parents during their own infancy, (2)
great anxiety experienced by the mother during pregnancy,(3) breast-feeding problems experienced by the mother and (4) ill health in the mother [3]. These studies provide support for the recommendation that evaluation of
the feeding relationship should be an essential part of the
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diagnostic study of any child with feeding problems and
for treatment methods that directly alter parents’ feeding
practices.
5. Conclusion
Much of the interaction between an infant and its parents
surrounds feeding and thus early feeding experience is
important to the psychological development of the child.
This fundamental aspect of life is reflected in the interconnectedness of the words “nourish”, “nurture” and
“nurse”. Feeding thus plays a central role in the life of the
child not only in relation to their growth but also in its
contribution to their social integration. Problems with feeding can cause a major disruption to normal growth and
development. In addition, they can pose additional complications for the child coping with a chronic disease. To
protect the child from the adverse effects of these complications requires great patience and skill on the part of
parents and clinicians alike.
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SUMMARY
FEEDING DIFFICULTIES IN CHILDREN AND ADOLESCENTS WITH CHRONIC ILLNESS
Sullivan P.
University of Oxford, Department of Paediatrics, Oxford Radcliffe Hospital, Oxford, United Kingdom
Good health demands good nutrition and in the child it is reflected in normal growth. Children who cannot or do not eat
properly often become unwell and do not grow. This becomes a
source of great concern and anxiety for their parents. Several
chronic illnesses in children impair normal feeding; this article
aims to describe the interrelationship between eating and disease in children with reference to some common conditions.
The effects of childhood eating disorders on parents and families will also be considered.
Key words: childhood eating disorders, eating and disease,
children.
ÐÅÇÞÌÅ
ÒÐÓÄÍÎÑÒÈ ÏÈÒÀÍÈß Ó ÄÅÒÅÉ È ÏÎÄÐÎÑÒÊÎÂ
Ñ ÕÐÎÍÈ×ÅÑÊÈÌÈ ÁÎËÅÇÍßÌÈ
Ñàëëèâàí Ï.Á.
Îêñôîðäñêèé óíèâåðñèòåò, êàôåäðà ïåäèàòðèè; Îêñôîðäñêàÿ áîëüíèöà Ðàäêëèôà, Îêñôîðä, Ñîåäèíåííîå Êîðîëåâñòâî
Õîðîøåå çäîðîâüå òðåáóåò õîðîøåãî ïèòàíèÿ, ó äåòåé îíî
îòðàæàåòñÿ â íîðìàëüíîì ðîñòå. Äåòè, êîòîðûå íå ïèòàþòñÿ èëè íå èìåþò âîçìîæíîñòè ïèòàòüñÿ ïðàâèëüíî, ÷àñòî áîëåþò è íå ðàñòóò. Ýòî ñòàíîâèòñÿ èñòî÷íèêîì îçàáî÷åííîñòè è áåñïîêîéñòâà ðîäèòåëåé. Â ñòàòüå ðàññìàòðèâàþòñÿ âçàèìîñâÿçü ìåæäó íàðóøåíèåì ïèòàíèÿ è áîëåçíÿìè. Îïèñûâàåòñÿ òàêæå äåéñòâèå íàðóøåíèÿ ïèòàíèÿ ó
äåòåé íà ðîäèòåëåé è ñåìüþ.
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ADOLESCENT MEDICINE: FROM CLINICAL PRACTICE TO PUBLIC HEALTH
Michaud P-A.
Multidisciplinary Unit for Adolescent Health University Hospital, CHUV, Lausanne, Switzerland
Why do we need adolescent medicine?
There is compelling evidence both in the field of clinical
care and epidemiology that this stage of life is unique and
requires special approaches and skills. Adolescence, usually defined as the period extending from ten to nineteen
years, is a unique phase of rapid biological psychological
and social changes [15]. Chiefly, the psychological process of adolescence totally modifies the position of the
adolescent within his family as well as the doctor-patient
relationship. The adolescent process is marked by progressive changes in cognitive and intellectual abilities
which have to be assessed before giving any piece of information or advice to the young patient. But above all,
the two major challenges of adolescent are first the gaining of autonomy, the individuation process on one hand,
and the shaping of one’s identity [16]. The identity
achieved person is one who has come to a firm sense of
self after engaging in a long search full of exploration. In
order to come to a sense of identity, teens must engage in
exploration. They must try out new ways of thinking and
behaving. As a result of this, adolescents will test their
body, searching new sensation, engaging in strenuous
sports, or substance use, and adolescents suffering from a
chronic condition may play with the dosages of their medication, thus jeopardizing their health status or even lead
to treatment failure.
Thus, the health care provider must tailor his investigation and messages to his patient’s stage of development,
comply with his rights, such as a right for confidentiality,
but at the same time secure good relationship with his
parents and family. One good way to preserve the adolescent’s search for autonomy is to let him participate actively in the search for adequate solution to his problems.
Young people often help us very efficiently to find proper
answers to their situation and health treatment.
There are other reasons for developing adolescent medicine as a special field of interest, which are linked with
the nature of their health problems, which has greatly
evolved over the last fifty years [1]. Among major threats
to health in Europe and around the world, assessed in terms
of disability adjusted life years (DALY’s), there are issues such as unsafe sex, substance use, physical inactivity [6], which all are linked with behaviors acquired during adolescence or young adulthood. In other terms, physicians have to not only look at young people as patients,
but as persons who shape their health habits and adopt
more or less healthy behavior. From childhood to adolescence, there is a strong shift from medical issues to psy© GMN

chosocial challenges. From ten to fourteen years, besides
injuries, infections play an important role around the
world, probably less in our countries, but from fifteen years
on, the major challenges lies in the field of mental health,
injuries especially traffic injuries, sexual life including
STI’s, and substance use.
Besides mortality rates or DALYs, there are other important indicators which can be used to assess adolescent
health such as surveys in which young people themselves
are asked to report on their own health perceptions problems and health care utilization. A few years ago, Pagava
& colleagues have published the results of the first survey on adolescent health run in Georgia [12,14]. Georgian adolescents aged 12 to 19 years are less numerous to
smoke regularly than in other countries: 10.4% of Georgian adolescents 15-17 years old report that they are currently smoking. However, around 25% of boys reported to
have smoked cannabis at least once, especially those living
in a city. Also, around 10% of the participants in the survey
had been drunk more than 1 or 2 times in their life, and
20% had been involved in a fight because they had consumed alcohol. One lesson that one get from nearly all national surveys is that although the majority of respondents
say they feel in good health, a substantial proportion, when
asked more precisely whether they suffer from specific problems indicated worries and burdens in the field of stress,
depression, love affairs, or nutrition [3].
How can physicians address these issues at an individual
level?
Every encounter between an adolescent and a health care
provider should not only focus on the reason for consultation or the main complaint but also should be an occasion to explore the adolescent health broadly. As stated
recently [5], “relying on therapeutic interventions to address health problems after they occur is a costly strategy
and does not address the need to reduce the number of
youth who develop these health problems. Primary care
physicians have an important role to play in promoting
adolescent health through a strategy of providing health
guidance to adolescents and parents, screening, and promoting immunizations”. The GAPS recommendations
developed by the American Medical Association constitute a good example of preventive strategies which can be
implemented in the clinical setting [4]. Goldenring and
colleagues [7] have described several year ago an excellent acronym which summarizes the main areas which
should be covered by such an investigation, the acronym
HEEADSSS (table 1). This systematic investigation cov61
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ers the important areas of the home environment and
school environment as well as relationships with parents,
teachers and peers. It also explores leisure activities such
as sport and hobbies as well as eating patterns. In most

industrialized countries currently, physicians are allowed
to explore the use of substance as well as sexual experiences, provided they guarantee the adolescent both privacy and confidentiality.

Table 1. The various issues to be covered when exploring an adolescent’s lifestyles (HEAAEDSSS)
Home
Education, Eating
Activities
Drugs
Sexuality
Safety
Suicide
One of the main obstacle to the proper care of adolescents however is linked with the difficulty that physicians and health care structures have in complying with
the adolescents’ expectation in terms of the value of the
reception and the quality of care. Recently, the World
health organization has developed the concept of adolescent friendly services [11]. What is interesting in this
concept is that it was developed with the assistance of
adolescents and youth leaders themselves and that it applies to developed as well as developing countries (table
2). Several sets of conditions underlie youth friendly
services in the field of policies, of environment and of
procedures. Friendly policies involve the guarantee of
confidentiality and, as far as possible, an easy access to
provisions of services even for those who are from under privileged areas or who are uninsured. Friendly procedures include easy access to the health professional,
such as early registration or drop-in hours, short waiting
time as well as a strong linkage with the surroundings of

the patient and with social services providers, if needed.
Youth friendly services involve youth friendly staff, that
is the availability of professionals who are not only technically competent but who can provide a warm supportive environment promoting a respectful and trusting relationship. Finally, environmental measures such as easy
access, appealing premises increase the appeal of health
care structure. In fact, such youth friendly environment
can be offered everywhere. A pediatrician’s office can
become user friendly and some of them have designed a
special waiting room and special hours for young people.
In large cities, health professionals have set-up out reach
centers, often in conjunction with social agencies, to attract young people who would not otherwise come to the
hospital or in more official health centers. The school is a
particularly interesting setting for offering basic health
counsels or care for under privileged adolescents. Finally
comes the Academic center, such as the ones developed
in Switzerland, U.K. Greece or Portugal.

Table 2. Some of the ingrredients of adolescent friendly health service (AFHS)

POLICIES

PROCEDURES
HEALTH CARE PROVIDERS

ENVIRONMENT

YOUTH PARTICIPATION
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Fulfil the right of adolescents
Address the special needs of vulnerable adolescents
No stigmatization (ethnicity, social status, etc.)
Confidentiality guaranteed
Affordability of services
Easy access
Easy registration
Short waiting time
Technically competent
Communication skills
Adequate time
Provide information and support
Evidence-based approach
Convenient location
Convenient opening hours
Outreach activities
Link with the community
Young people consulted / youth council
Young people’s satisfaction surveyed
Young people disseminating information
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Training paediatricians and general practitioner: a necessity.
There are no vaccines against unsafe sex, nor do we have
medication with help young people with chronic disorders to adapt successfully to their environment. One important answer to the challenge of adolescent health lies
in an adequate training of health professionals. A recent
survey conducted among primary care physicians in Switzerland [9] assesses the perceived importance of several
areas in the field of adolescent medicine as well as the
perceived training needs. Among the top-ten subjects for
which pediatricians strongly feel they need to be trained,
the most important are functional symptoms, growth and
puberty disorders, family conflicts, mental health, eating
disorders or substance use. As an answer to the challenge
of teaching adolescent medicine and health challenge, we
have set up, four years ago, a project named Euteach, or
European Training Effective Adolescent Care and Health)

[13]. Its purpose was to select and propose a set of knowledge, attitudes and skills essential for the care of adolescents, and to provide faculty teachers with a comprehensive training curriculum. This modular instrument has been
developed by sixteen physicians from eleven European
countries and with various professional specializations,
including a representative from Georgia, Prof. K. Pagava. It is freely available on the web and consists of thematic modules, each containing detailed objectives, learning approaches, examples and evaluation methods. It covers the main teaching areas in the field (table 3). Five international courses, so-called “Euteach summer school”
have already been set-up in Switzerland, using the euteach curiculum as a tool. This training program is funded
by private funds and supported by the World Health organisation, UNICEF, UNFPA and the European Confederation of Specialists in Paediatrics.

Table 3. Content of the euteach website

SPECIFIC THEMES

PUBLIC HEALTH
BASIC THEMES

Link with
other sites

List of the group’s
members

Training tools

Evaluation tools
List of references

TRAINING MODULES:
 basic skills such as biopsychosocial development during adolescence, rights &
confidentiality, gender and cultural issues, etc.
 specific themes such as sexual & reproductive health, eating disorders, chronic
conditions, substance use, etc.
 public health part, including epidemiology, prevention and health promotion,
setting of youth friendly services, and advocacy.
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Answers from the field of public health.
As stated before, the answers to the health problems of
young people do not lie exclusively in curative approaches and there are a number of initiatives that can be developed outside the field hospitals and of other health care
settings. Schools remain one of the most important settings for health promotion and preventive interventions
for young people. Adolescents, up to the age of 15 to 18
years, spend just under half their waking hours in school.
Many of the most important relationships outside the family are with peers and teachers. It is for this that many
prevention and health promotion interventions have been
designed for use within the school setting. These include:
Programs aimed at increasing physical activity, often with
a nutrition component. The available evidence suggests
that programs extending outside the school zone and involving the parents are more effective than those targeting the pupils only [18]. Drug education has been a major
focus of earlier school based interventions. Effective programs have tended to adopt approaches which promote
other life and social skills and extend beyond a single year
of intervention [17].The issue of sexual education is a
tough issue, especially in countries which do not have any
tradition in the field. It is important to underline the fact
that carefully designed interventions such as those based
on sound theoretical frameworks have had positive effects on the adoption of safe sex behaviours, without increasing the percentage of young people engaging in active sexual life [8].
The extension of health education to health promotion led
the World Health Organisation to develop the concept of
health promoting school (HPS (World Health Organization 1993) [19]). The network of HPS currently involves
more than 35 countries. Schools commit to establishing a
healthy physical and social environment. Youth participation such as setting up pupils’ councils, or mediation
sessions in case of conflict, and the use of life skills interventions are encouraged. Parents are invited to participate in some of these activities where feasible. The effect
of such strategies for health education and promotion has
been subject to several large scale evaluations and metaanalyses [10] which show that programs should be sustained, multi-faceted, and have the commitment of the head
of the school to provide appropriate training to the staff
and to work in a holistic way. An excellent example of
this approach was the Gatehouse project [2], a multilevel
systemic program focusing on promoting social inclusion
of students with a view to promoting mental health and
diminishing health risk behaviors. Reductions in health
risk behaviors over four years ranged from around 25%
for substance use and socially disruptive behaviors to
around 50% for levels of very early sexually activity.
Other promising strategies to promote the health of young
people include media campaigns, and the adoption of pol64

icies outside the health sector. For instance, injury prevention lies largely in the adoption of speed limits, low
accepted levels of alcoholemia for those driving a vehicle. The struggle against obesity should include large scale
measures such as restricting access to soft drinks and improving the content of what is served in facilities hosting
young people (e.g. the schools). Easy access to condoms
and family planning centres are effective ways to improve
the adoption of safe sex behaviors by young people.
Among initiatives that extend beyond a health focus, one
is the Millennium Development Goals (www.un.org/milleniumgoals/) which was adopted by the UN General Assembly in 2000 and which provides a framework for cooperation across the UN agencie. The MDGs aim at reducing extreme poverty, and as far as adolescent health is
concerned, they focus on HIV prevention and the prevention of mortality in the young mothers.
Forty years ago, neonatology emerged from the field of
pediatrics as a particular discipline requiring specific settings and skills. Adolescent medicine is now coming of
age. Investing in the health of young people is a sound
strategy in countries such as Georgia, who face an important societal transition as well as still a lack of resources.
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SUMMARY
ADOLESCENT MEDICINE: FROM CLINICAL PRACTICE TO PUBLIC HEALTH
Michaud P-A.
Multidisciplinary Unit for Adolescent Health University Hospital, CHUV, Lausanne, Switzerland
In most countries, adolescent health problems have shifted from
pure medical conditions to more psychosocial burdens such as
injuries and violence, substance use, unsafe sex and chronic
conditions including under nutrition or obesity. This new situa-

tion requires specific actions which have to take into account
the specificities of the bio psychosocial development of the adolescent. Youth friendly services offering adequate environment
and policies as well as carefully trained physicians represent
one answer to the health needs of adolescents. Another lies in
the development of school prevention and health promotion.
Finally, policies aiming at securing a safe environment represent an effective mean to improve the health of adolescents.
Key words: adolescent health problems, psychosocial burdens,
bio psychosocial development.
ÐÅÇÞÌÅ
ÏÎÄÐÎÑÒÊÎÂÀß ÌÅÄÈÖÈÍÀ: ÎÒ ÊËÈÍÈ×ÅÑÊÎÉ
ÄÈÑÖÈÏËÈÍÛ ÄÎ ÏÐÎÁËÅÌÛ ÎÁÙÅÑÒÂÅÍÍÎÃÎ
ÇÄÐÀÂÎÎÕÐÀÍÅÍÈß
Ìèøî Ï-À.
Óíèâåðñèòåòñêèé ãîñïèòàëü, Ìóëüòèäèñöèïëèíàðíûé
öåíòð çäîðîâüÿ ïîäðîñòêîâ, Ëîçàííà, Øâåéöàðèÿ
Â áîëüøèíñòâå ñòðàí â ïðîáëåìàòèêå îõðàíû çäîðîâüÿ ïîäðîñòêîâ ïðîèçîøåë çíà÷èòåëüíûé ñäâèã: ìåñòî ÷èñòî ìåäèöèíñêèõ íàðóøåíèé (áîëåçíåé) çàíèìàþò ïñèõîñîöèàëüíûå
ñîñòîÿíèÿ, òàêèå êàê ïîâðåæäåíèå è íàñèëèå, ïðèìåíåíèå
íàðêîòèêîâ, íåáåçîïàñíûé ñåêñ è õðîíè÷åñêèå ñîñòîÿíèÿ,
âêëþ÷àÿ íåäîñòàòî÷íîå ïèòàíèå è îæèðåíèå. Ýòà íîâàÿ ñèòóàöèÿ òðåáóåò ñïåöèôè÷åñêèõ àêöèé, êîòîðûå äîëæíû ó÷èòûâàòü ñïåöèôèêó áèî-ïñèõî-ñîöèàëüíîãî ðàçâèòèÿ ïîäðîñòêîâ. Ñèñòåìà ìåäèöèíñêîé ïîìîùè, äðóæåñòâåííàÿ ê
ìîëîäåæè, âêëþ÷àþùàÿ àäåêâàòíûå ñðåäó îêàçàíèÿ ìåäèöèíñêîé ïîìîùè è ïîëèòèêó, à òàêæå õîðîøî îáó÷åííûé ïåðñîíàë, ïðåäñòàâëÿåò îòâåò íà âûçîâû, êàñàþùèåñÿ çäîðîâüÿ ïîäðîñòêîâ. Ïîìèìî ýòîãî, ñîîòâåòñòâóþùèì îòâåòîì ìîãóò
ñëóæèòü ïðîâåäåíèå ïðåâåíòèâíûõ ìåðîïðèÿòèé â øêîëå è
ïîääåðæêà çäîðîâüÿ. Íàêîíåö, ïîëèòèêà, èìåþùàÿ ñâîåé öåëüþ îðãàíèçàöèþ áåçîïàñíîé ñðåäû îáèòàíèÿ, ÿâëÿåòñÿ ýôôåêòèâíûì ñðåäñòâîì óëó÷øåíèÿ çäîðîâüÿ ïîäðîñòêîâ.

NEW APPROACH TO ESTIMATE DIFFERENT DRUGS AND/OR OTHER MEDICAL
INTERVENTIONS EFFECTIVENESS BASED ON FUZZY LOGIC PRINCIPLES
Pagava1 K, Kiseliova2 T.
1

Tbilisi State Medical University, Chair of child & adolescent medicine;
2
Tbilisi State University, Institute of Computer Sciences, Georgia

Administration of any medical intervention needs antecedent proofs, evidences of its efficacy. As a rule the clinical trials should be performed in patients in whom the
tested interventions, incl. drugs are intended to be used
© GMN

(adults, elderly, women, pregnant women, adolescents,
children, infants, newborns etc.). Clinical trials aiming at
the definition of efficacy and effectiveness of the treatment are based on the formation of two groups, control
65
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and study ones. Study subjects are randomly included in
one of these groups to be assigned to receive the study
treatment or a placebo/standard treatment. The main requirement is for the above-mentioned groups to be congruous, similar as much as possible. The conclusion on
the efficacy of the tested treatment depends on the estimation of the statistical difference between disease outcomes in the groups.
Though this approach is generally accepted, it has some
negative sides as well. First of all one must take into account the bioethical aspects: if the drug is good, why to
deprive of it the patients who only due to the chance got
into the control group. If the drug is not useful why to use
it at all.
Secondly it is extremely difficult if ever possible to form
the analogous groups. The study subjects – patients / volunteers are so individual that the whole averaging, homogenization of groups seems to be a utopia. The diseases’ course is also different. Very often different concomitant diseases are present. All subjects may have a lot of
distinctive signs, which are sometimes rather difficult to
reveal, but potentially affecting the action of the intervention. One has to have in mind that the human organism
per se is a very complex system with fuzzy manifestations of well- and ill-being. Subsequently, in general almost all problems in medicine are filled with imperfect
information. Patients and especially their care-givers cannot describe exactly what has happened to them or how
do they feel, their information is subjective, exaggerated,
underestimated, or incomplete. Doctors and nurses do not
formulate exactly what they observe, misinterpretation of
clinical findings by physical examination can occur, and
the signs may be overlooked. Laboratories report results
with some degree of error, and exact borderline between
normal and pathological is often unclear. The same can
be said about the instrumental investigations too. There
are not comprehensive and precise data how the human
body is functioning. The data about how disease alters it
are also not sufficient, likewise the precise mechanisms
of drug action. Accordingly, the prognosis remains one
the most difficult diagnostic tasks.
In the face of the uncertainty concerning the revealed
symptoms and signs as well as the uncertainty concerning their relation to a disease entity, it is nevertheless crucial that the physician determines the diagnostic label that
will entail the appropriate therapeutic regimen [4, 7]. Naturally fuzzy logic allows modeling the uncertainty and vagueness inherent to the above-described medical problem. The
theory of fuzzy sets was introduced by Lotfi Zadeh in the
60th of the last century as the means to model the uncertainty within natural language. Fuzzy sets have imprecise boundaries and therefore gradual transition from membership to
non-membership of an element in the fuzzy set.
66

It is interesting to mention that the seminal paper of Lotfi
Zadeh [8], a point of departure of the fuzzy logic development, was motivated by the discrepancies between the
strict mathematical techniques and real situations in biology and medicine, and, in general, humanistic systems:
“… mainstream mathematical techniques - aimed as they
were, and still are - at the analysis of mechanical systems,
did not provide effective tools for the analysis of biological, or, more generally, humanistic systems in which human judgment, perceptions and emotions play an important role”. Since that time fuzzy logic attachedly serves
medicine [1,5,6]. Applications of fuzzy set theory are
medical diagnoses, fuzzy controllers for various medical devices, fuzzy pattern recognition and image processing for analysis of X-ray images and other visual data,
and fuzzy decision making for determining appropriate
therapy [4].
On the basis of the above-mentioned we considered it
expedient to suggest a new approach for performing of
clinical trials using fuzzy logic principles. We are not going into the mathematical details of the theory; just try to
describe the application of fuzzy logic for our problem in
general.
The whole clinical description of the patients included in
the trial will be given. Besides the personal data, all peculiarities incl. unchangeable ones, at least for the period of
the trial (e.g. age, gender, presence of chronic conditions
etc.) [independent variables] and changeable ones (which
are supposed to be improved by the treatment) [dependent variables] will be put in. The parameters will be described by the statistical means and by fuzzy sets as well.
The latter ones, as they are, allow modeling of expressions as e.g. bad appetite, high temperature, high irritability etc. It can be done on the basis of the expert opinion
or taking into consideration different observations.
The minute description of all treatment interventions, incl.
intake of the tested drug (if the patient does not receive
the tested drug, it can be described as taking the medicine
of zero dosage) will also be put in.
After specified periods from the beginning of the treatment the indices of the changeable parameters are defined
and put in. Then we propose to use the fuzzy cluster analysis method. Given a finite set of data X, the problem of
clustering in X is to find several cluster centers that can
properly characterize relevant classes of X. In the fuzzy
cluster analysis, these classes are required to form a fuzzy
partition of X such as the degree of association is strong
for data within blocks and weak for data in different blocks.
On the basis of the fuzzy cluster analysis method the positive or negative tendencies of drug action will be assessed.
Thereby it will be established whether the drug is effective or not and in what conditions.
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The fuzzy logic mechanism uses the easily described rules.
They have IF-THEN form and are easily interpreted by any
physician. The set of such rules is called a fuzzy rule base:
IF (a set of conditions are satisfied) THEN (a set of consequences can be inferred). For example, a rule can take the
following form: IF (an antibiotic is applied during three
days in a case of community-acquired pneumonia), THEN
(temperature is normalised). The antecedents and consequents of these IF-THEN rules are associated with fuzzy
concepts. Thus, the fuzzy system based on the rules can be
explained (which is very important when dealing with physicians) and adjusted by means of tuning the rules. It is not
an easy task to build such set of rules for a particular problem. However the description of all possible situations can
be considered without information gaps because fuzzy logic
knowledge is interpreted as a set of elastic or equivalently
fuzzy constraint on a collection of variables [3]. The rules

are a collection of information about the problem. To push
them to work for a decision making, as in our case, the
fuzzy inference mechanism should be used. Inference is
viewed as a process of propagation of elastic constraints. A
rough explanation how this inference works can be done as
follows. The information about a patient to be treated is
compared with information contained in the rule base and
on the basis of the aggregated information a conclusion is
drawn. In general a conclusion itself is also a fuzzy set, i.e.
its every element represents a membership degree and can
be considered as an advice which action to choose: in our
case – administer or not to administer the drug. What we
have described can be considered as a fuzzy expert system
striving for the evaluation of the different methods of treatment and the prediction whether a particular patient can be
treated by a particular drug successfully. The general scheme
is represented on the fig. as follows.

Unchangeable data
Complex of
interventions
(inclusive of the
tested drug)

Changeable
data

Changeable
data

Fuzzy
clustering

+/-tendency
of the tested
drug

Patient to be
treated

Fuzzy IF-THEN
rule base

Recommendations on the
treatment

Fig. The scheme of the usage of fuzzy logic for clinical (treatment) trial
We do not touch such important parts of each fuzzy system
as fuzzyfication, the inference mechanism, defuzzyfication,
composition of fuzzy relations, etc. All these components
of the rigorous theory of fuzzy set are visible and understandable for a physician which is not a specialist in mathematics and computer science. Moreover, most of the medical staff who has already worked with fuzzy systems noted that the fuzzy systems were close to their process of
thinking and they were satisfied with obtained results that
had helped them to make a decision [1, 2]. Therefore we
suppose that the proposed approach can be used successfully as an additional method for estimation of effectiveness of different drugs and/or other medical interventions
and prognosis of their efficacy in a particular patient.
We suggest also that this method can be used for the evaluation of the individualised therapy (first of all in complementary medicine, e.g. in acupuncture, psychotherapy, homeop© GMN

athy etc.), when the physician is varying the complex of therapeutic interventions based on his/her intuition, experience,
number of subjective and objective factors, permanent estimation of the state of the patient in order to receive the best
possible result. We would like to mention also, that this approach seems to be universal and it could be used for the
assessment of the effectiveness and prediction of the output
of any interventions, not only in the area of medicine.
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SUMMARY
NEW APPROACH TO ESTIMATE DIFFERENT DRUGS
AND/OR OTHER MEDICAL INTERVENTIONS EFFECTIVENESS BASED ON FUZZY LOGIC PRINCIPLES
Pagava1 K, Kiseliova2 T.
Tbilisi State Medical University, Chair of child & adolescent
medicine; 2Tbilisi State University, Institute of Computer Sciences, Georgia

principles of fuzzy logic, particularly on fuzzy sets, fuzzy cluster analysis and fuzzy expert system.
Key words: drugs, medical interventions, fuzzy logic.
ÐÅÇÞÌÅ
ÍÎÂÛÅ ÏÎÄÕÎÄÛ ÄËß ÎÏÐÅÄÅËÅÍÈß ÝÔÔÅÊÒÈÂÍÎÑÒÈ ËÅÊÀÐÑÒÂ È/ÈËÈ ÄÐÓÃÈÕ ÌÅÄÈÖÈÍÑÊÈÕ ÂÌÅØÀÒÅËÜÑÒÂ Ñ ÈÑÏÎËÜÇÎÂÀÍÈÅÌ
ÏÐÈÍÖÈÏÎÂ ÍÅ×ÅÒÊÎÉ ËÎÃÈÊÈ
Ïàãàâà1 Ê.È., Êèñåëåâà2 Ò.Ñ.
Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò,
êàôåäðà äåòñêîé è ïîäðîñòêîâîé ìåäèöèíû; 2Òáèëèññêèé
ãîñóäàðñòâåííûé óíèâåðñèòåò, êàôåäðà êîìïüþòåðíûõ
íàóê, Ãðóçèÿ
1

1

A new approach for the evaluation of the efficacy of drugs and/
or other medical interventions is proposed. It is based on the

Ïðåäëàãàåòñÿ íîâûé ïîäõîä äëÿ îöåíêè ýôôåêòèâíîñòè ëåêàðñòâ è/èëè äðóãèõ ìåäèöèíñêèõ âìåøàòåëüñòâ. Îí îñíîâûâàåòñÿ íà ïðèíöèïàõ íå÷åòêîé ëîãèêè, â ÷àñòíîñòè, íå÷åòêèõ ìíîæåñòâ, íå÷åòêîãî êëàñòåðíîãî àíàëèçà è íå÷åòêîé ýêñïåðòíîé ñèñòåìû.

NETWORK IN PEDIATRIC RHEUMATOLOGY: THE EXAMPLE OF THE PEDIATRIC
RHEUMATOLOGY INTERNATIONAL TRIALS ORGANISATION
Ruperto N, Martini A for the Paediatric Rheumatology
International Trials Organisation (PRINTO)
IRCCS G. Gaslini, Università di Genova, Pediatria II-Reumatologia, Genova, Italy
The pediatric rheumatic diseases (PRD) are rare conditions associated with substantial morbidity, consequence
on the quality of life, and monetary costs. Many studies
of the impact and outcome of PRD have shown that this
group of diseases is associated with greater morbidity and
monetary cost than previously thought [1]. For example,
long term outcome studies of children with juvenile idiopathic arthritis (JIA) report that, after a mean follow-up
of 15 years, the majority of the patients continue to experience some difficulties in daily living activities, and that
moderate to severe pain is still present in 30% of the patients [2-4]. There is also evidence of cumulative organ
damage in patients with juvenile systemic lupus erythematosus (JSLE) [5].
Certainly childhood chronic illnesses with high levels of
morbidity should be the target of intense research aimed
at ameliorating and/or curing the disease. However, con68

ducting clinical trials in PRD has proven difficult for a
host of reasons.
Due to the rarity of the diseases the only possibility to
gather a sufficient number of patients to obtain clinically
and statistically valid results in a reasonable period of time,
is to perform multi-centre studies on an international scale.
The ethics of conducting any placebo-controlled trial, even
in adults, has recently come under intense debate [6-8].
Parents often refuse entry into studies because they are
uncomfortable with the prospect of their child being assigned by chance to placebo. Securing funding for conducting clinical trials in PRD has always been difficult
since the pharmaceutical industry has little interest in funding these trials due to the small potential market.
Drugs available for the treatment of PRD have been used
in new dosages, new routes of administration, and new
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combinations. Unfortunately, data regarding the safety and
effectiveness of these new treatment regimens tends to be
from small, open, anecdotal, uncontrolled, non-randomized case series. Examples include the use of high dose
MTX in recalcitrant JIA [9,10] and of MTX usage in juvenile dermatomyositis [11]. Many of these new approaches to management may represent improvements over existing standards, but without larger, systematic trials the
data must remain suspect.
The history of collaborative research in pediatric rheumatology.
The Pediatric Rheumatology Collaborative Study Group
(PRCSG).
Founded in 1973 by Dr Earl Brewer and lead in the following years by Drs. Edward H. Giannini, and Daniel J.
Lovell, the purpose of the PRCSG is to foster, facilitate,
and conduct high quality research in the field of pediatric
rheumatology in North America. The activities of the
PRCSG are governed by written bylaws and oversight and
long range planning is provided by the PRCSG Advisory
Council. The PRCSG Coordinating Center is located in
Cincinnati, Ohio, USA.
The main focus of the PRCSG in its early years was related to clinical trials of non-steroidal anti inflammatory
drugs (NSAID) in juvenile rheumatoid arthritis (JRA) [12.]
Their pioneering methodological works for the conduct
of clinical trials (13-17) set the basis for the further development of evidence-based collaborative research in PRD.
Indeed, in the ensuing years the PRCSG started the work
in the field of disease modifying anti rheumatic drugs
(DMARDs) [18] that lead to the demonstration of the ineffectiveness of penicillamine, hydroxychloroquine [19]
and auronafin [20] in the treatment of severe JRA. It should
be noted that to reach an adequate sample size for the
above mentioned trials it was necessary to establish an
international collaboration between the United States and
the former Soviet Union.
Their seminal work lead to a significant impact in the current clinical practice of the pediatric rheumatology community, especially after the publication of the methotrexate (MTX) trial [21] in JRA, that demonstrated the efficacy of this drug at the dosage of 10 mg/m2/week. Since
1992 MTX indeed has become the drug of first choice for
the treatment of JRA patients whose disease is resistant to
NSAIDs.
The PRCSG more recently developed a randomized withdrawal study design in collaboration with the Food and
Drug Administration (FDA) that has been accepted by
regulatory agencies throughout the world as an acceptable study design for use in evaluation of new therapies for
© GMN

children with JIA. This study design was succefully used
by the PRSCG in performing the first trial of a biologic
therapy in JIA [22].
The Pediatric Rheumatology International Trials Organisation (PRINTO).
The Pediatric Rheumatology International Trials Organization (PRINTO) was founded by Alberto Martini and
Nicolino Ruperto in 1996, and initially included 14 European countries (now more countries with more than 250
centres world wide) [23,24]. PRINTO aims are to facilitate and co-ordinate the development, conduct, analysis,
and reporting of clinical trials and outcome assessment
standardization in children with PRD. PRINTO was founded with the idea to perform clinical trials for the PRD with
or without the support of pharmaceutical companies. In
general, if a study is not supported by a pharmaceutical
company the design is that of a randomized, actively controlled, and open label clinical trial. If the study is supported by a pharmaceutical company and is part of a clinical development program which aims for marketing an
agent, more classic design are used.
PRINTO is composed of academic, clinical centers actively engaged in the research/clinical care of children with
PRD. PRINTO actually is composed of the most esteemed
pediatric rheumatology researchers outside the US.
PRINTO has four main vertical structures: the Advisory
Council that provide leadership and guidance for PRINTO
research activities; the International Coordinating Centre
whose main task it to facilitate the flow of logistic and
scientific details needed to design, launch and manage
multi-centered, multi-national, collaborative studies; the
National Coordinating Centres (one per country) whose
tasks are to facilitate the participation of the greatest
number possible of individual centers, and to provide the
translation of all the forms to be completed by the parents/patients; and finally the individual clinical sites that
constitute the main support structure to obtain a critical
mass of data for on-going and future research.
In recent years the PRINTO and the PRCSG have worked
closely in various international collaborative projects detailed below.
The ACR pediatric 30 definition of improvement for JIA.
Up until the late 1990’s, the assessment of clinical response
in JIA/JRA was not standardized. Multiple measures of
outcome were in use and different trials used different
endpoints. Some of these endpoints had low validity characteristics and were insensitive to change, some were redundant, and some were non-reliable (poor reproducibility). Additionally, there was little consensus about the
amount of change in endpoints which signifies clinically
important improvement or worsening. This lack of standardization led to inefficient trials that required larger than
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necessary sample sizes, an increased risk of statistical error, possible reporting bias, multiple or ambiguous interpretations of the results, and an inability to compare multiple therapies using meta-analytic techniques.
The main aim of this first combined effort conducted by
the PRCSG and PRINTO under the guidance of Dr Giannini E.H., was to develop a standardized core set of
measures and a definition of improvement for the evaluation of response to therapy in JRA that would be accepted
by the international community.
There are 6 validated outcomes measures in the JIA core
set [25,26] that measures different domains of disease
activity: the number of joints with active arthritis, the
number of joints with limited range of motion; the physician global evaluation of disease activity; the parent assessment of child’s overall well-being; a functional assessment tool; the Westergren erythrocyte sedimentation
rate (ESR). To be classified as improved a patient must
demonstrate at least 30% improvement from baseline in
at least 3 of any 6 JIA core set variables with no more
than 1 of the remaining variables worsened by more than
30%. The definition of improvement allows researchers
and clinicians to dichotomize patients into responders or
non-responders.
After its publication [26], the definition of improvement
was adopted by the FDA as the primary outcome for all
clinical trials involving children with JIA, and subsequently officially recognized by the American College of Rheumatology (ACR) and renamed the ACR Pediatric 30 [27].
The Methotrexate trial in JIA.
After the trial published by Giannini et al [21] methotrexate became the disease-modifying-agent of first choice in
polyarticular course JIA. For children who did not respond
to 10 mg/m2/week it became common practice to use higher dose MTX, up to 30 mg/m2/week (10), but no randomized trial had confirmed this hypothesis. Knowledge
of the optimal dosage of MTX in term of efficacy and
safety is central to disease management, PRINTO, supported by the European Union (Contract BMH4 983531),
conducted a randomized, open label standard-of-care trial to evaluate the MTX efficacy and safety profile in intermediate versus higher dose for polyarticular course JIA
patients who failed to improve on standard dose MTX.
The trial shows that the plateau of efficacy of MTX in JIA
is reached with the parenteral administration of 15 mg/m2/
week and that further increase in dosage is not associated
with any additional therapeutic benefit [28].
From a methodological point of view, the trial was built
on the current “standard of care” in such a way that the
cost of insurance coverage, the medication, clinic visits,
and laboratory monitoring, were paid by the usual meth70

od of cost reimbursement for clinical care in each participating country. The amount of data collected, in addition
to that from routine follow-up, was minimal, and all investigators volunteered their time and effort. The study
received no pharmaceutical industry support.
The next steps were to launch clinical trials in Europe and
to prepare standardized tools for the outcome assessment
of children with PRD to be used internationally among
nations with different languages and cultures.
The quality of life project for PRD.
One particular problem for the conduct of international
studies was the availability of parent’s/patient’s reported
outcome for functional ability and quality of life assessment. Thanks to the European Union (Contract BMH4
983531) PRINTO has been able to cross-culturally adapt
and validate 2 questionnaires; the Childhood Health Assessment Questionnaire (CHAQ) for functional ability
assessment in JIA and juvenile dermatomyositis (JDM),
and the Child Health Questionnaire (CHQ) for health related quality of life evaluation for all PRDs. The project
enrolled 6,644 subjects (3,235 patients with JIA and 3,409
healthy children), with 32 validated version of the CHAQ
and CHQ now available (29-31). The CHAQ is now the
functional assessment tool used for nearly all trials in JIA
(22;28), and the CHQ for quality of life assessment papers (32-35).
Disease activity and damage assessment in JSLE and JDM.
Once the problem of a standardized approach for the evaluation of response to therapy in JIA, was resolved, the
logical follow-up study was to conduct a similar project
for 2 other chronic PRDs, JSLE and JDM. With a second
grant from the European Union (contract n° QLG1-CT2000-00514) PRINTO, with collaboration with PRCSG,
has been able to propose validated core sets for the evaluation of disease activity and damage (36-38) and also
definitions of improvement to be used in future clinical
trials in JSLE (39) and JDM (paper in preparation). A total of 295 patients with JDM and 556 patients with JSLE
were collected from 41 countries. These project have been
officially endorsed by the ACR and the European League
Against Rheumatism (EULAR) and are now know as
PRINTO core set (37) and PRINTO/ACR definition of
improvement for JSLE (39) and PRINTO/ACR/EULAR
core set for JDM (38).
A website for families of children with pediatric rheumatic diseases.
Collaborative research is usually set up with the objective
to answer specific scientific questions but also the social
aspect of research has to be taken into account, and in
particular the needs of the parents. The actual large availability of the use of the internet allows families to access
medical information quickly and easily, but this informa-
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tion is often not standardized, inaccurate and unreliable.
To address this problem, PRINTO in collaboration with
the Paediatric Rheumatology European Society (PRES),
and again supported by the European Union (contract
2001CVG4-808) has recently finished a project with the
goal to prepare a website, directed to families and health
professionals, containing consensus defined information
about PRD (in the format of frequently answered questions), the list of pediatric rheumatology centers, and the
list of family help associations. All information is available and has been translated into the languages of all the
countries belonging to the PRINTO network
(www.pediatric-rheumatology.printo.it) (40).
Research Training in paediatric rheumatology.
Good collaborative clinical research requires qualified
people around the world able to conduct studies in a standardized fashion (41). PRINTO, with another grant from
the European Union (Contract no AML/B7-311/97/0666/
II-0246-FI), has set up a research training programme in
pediatric rheumatology, to support mainly Latin America
recipients (Argentina, Brazil, Chile, Costa Rica, Cuba, or
Mexico). For the 24 Latin American recipients the course
will take place in Genoa in Italy, Paris in France, Utrecth
in the Netherlands, Goteborg in Sweden, and London in
United Kingdom. The project will also allow 4 trained
pediatric rheumatology fellows from Genoa, Italy to spend
some months in Latin America (Buenos Aires in Argentina,
Rio de Janeiro and Botucatu in Brasil, Mexico City in Mexico) to standardise the outcome assessment of patients participating to common collaborative studies [5,33-36,42-46].
The clinical remission criteria for JIA.
In the last years PRINTO and PRCSG have worked with
the North America recently founded Childhood Arthritis
and Rheumatology Research Alliance (CARRA), in order to develop draft criteria for inactive disease and clinical remission for select JIA categories.
Draft criteria for inactive disease include: no active arthritis; no fever, rash, serositis, splenomegaly, generalized
lymphadenopathy attributable to JIA; no active uveitis;
normal ESR or C-Reactive Protein (CRP); and a physician’s global assessment of disease activity rated at the
best score possible for the instrument used. Six continuous months of inactive disease define clinical remission
on medication, while 12 months off medication define
clinical remission off medication [47].
The pediatric rule.
Most, if not all of the PRD drugs are used off label in
most countries worldwide, meaning that no indication for
pediatric use is reported on the drug label [48-50].
The paucity of controlled trials in childhood prompted
passage of legislation that gives regulatory authorities such
© GMN

as the Food and Drug Administration (FDA) [49] (the
Pediatric rule recently renewed until 2012), and more recently by the European Union [51] the power to require
pharmaceutical sponsors to perform and support trials of
new agents in children. As a result of such US and EU
legislation several clinical trials, supported entirely by
pharmaceutical industries, have been completed in children with JRA [22,52-54], others are currently running
very effectively and others are in development.
The creation of big international trial networks such as
PRINTO and PRCSG, the definition of internationally
recognized and standardized outcome measures and definitions of improvement for JIA, JSLE and JDM, the crosscultural adaptation and validation of quality of life instruments, the adoption of adequate legislative measures (pediatric rule), have created the basic premises for the best
future assessment of the efficacy of new treatments for
the PRD. Therefore, children with rheumatic diseases now
have the same rights of adults to be treated with drugs
whose safety and efficacy have been assessed.
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SUMMARY
NETWORK IN PEDIATRIC RHEUMATOLOGY: THE
EXAMPLE OF THE PEDIATRIC RHEUMATOLOGY INTERNATIONAL TRIALS ORGANISATION
Ruperto N, Martini A for the Paediatric Rheumatology
International Trials Organisation (PRINTO)
Paediatric Rheumatology International Trials Organisation
(PRINTO); IRCCS G. Gaslini, Università di Genova, Pediatria
II-Reumatologia, Genova, Italy
The pediatric rheumatic diseases (PRD) are rare conditions associated with important sequelae on the quality of life and long
term outcome. The research aimed at studying new therapeutic
approaches is difficult because of logistic, methodological and
ethical problems.
To face these problems 2 international networks; the Pediatric
Rheumatology Collaborative Study Group (PRCSG) and the
Paediatric Rheumatology International Trials Organization
(PRINTO) have been founded. The 2 networks have the goal to
promote, facilitate and conduct high quality research for the
PRD. In particular they have been able to standardize the evaluation of response to therapy in juvenile idiopathic arthritis (JIA),
juvenile systemic lupus erythematosus, and juvenile dermatomyositis, to draft clinical remission criteria in JIA, and to provide cross-cultural adapted and validated quality of life instruments like the Childhood Health Assessment Questionnaire, and
the Child Health Questionnaire, into 32 different languages.
In this paper we reviewed how the creation of large international trial networks such as PRINTO and PRCSG, the definition of
internationally recognized and standardized outcome measures
and definitions of improvement, the validation of quality of life
instruments, the adoption of adequate legislative measures (pediatric rule), have created the basic premises for the best future
assessment of the PRD. This progress now offers children with
PRD the same opportunities as adults to be treated with drugs
whose safety and efficacy have been assessed through legitimate scientifically valid investigations.
Key words: pediatric rheumatic diseases, quality of life.
ÐÅÇÞÌÅ
ÎÐÃÀÍÈÇÀÖÈß ÏÎ ÏÐÎÂÅÄÅÍÈÞ ÌÅÆÄÓÍÀÐÎÄÍÛÕ ÊËÈÍÈ×ÅÑÊÈÕ ÈÑÑËÅÄÎÂÀÍÈÉ Â ÎÁËÀÑÒÈ ÐÅÂÌÀÒÎËÎÃÈÈ
Ðóïåðòî Í., Ìàðòèíè À. äëÿ Îðãàíèçàöèÿ ïî ïðîâåäåíèþ ìåæäóíàðîäíûõ êëèíè÷åñêèõ èññëåäîâàíèé â îáëàñòè ïåäèàòðè÷åñêîé ðåâìàòîëîãèè (PRINTO)
Öåíòð Ã. Ãàñëèíè, Ãåíóåçñêèé óíèâåðñèòåò, Ïåäèàòðèÿ IIÐåâìàòîëîãèÿ, Ãåíóÿ, Èòàëèÿ
Ïåäèàòðè÷åñêèå ðåâìàòè÷åñêèå áîëåçíè (ÏÐÁ) ÿâëÿþòñÿ
ðåäêèìè ñîñòîÿíèÿìè, îáóñëîâëèâàþùèìè òÿæåëûå èñõî-
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äû è çíà÷èòåëüíî óõóäøàþùèìè êà÷åñòâî æèçíè. Èññëåäîâàíèÿ, èìåþùèå öåëüþ ðàçðàáîòêó íîâûõ ëå÷åáíûõ ïîäõîäîâ, çàòðóäíåíû èç-çà íàëè÷èÿ ëîãèñòè÷åñêèõ, ìåòîäîëîãè÷åñêèõ è ýòè÷åñêèõ ïðîáëåì.
Â îòâåò íà ýòè âûçîâû áûëè ñîçäàíû äâå ìåæäóíàðîäíûå
ñåòè – Ãðóïïà ïî ñîâìåñòíûì èññëåäîâàíèÿì â îáëàñòè ïåäèàòðè÷åñêîé ðåâìàòîëîãèè [Pediatric Rheumatology
Collaborative Study Group (PRCSG)] è Îðãàíèçàöèÿ ïî ïðîâåäåíèþ ìåæäóíàðîäíûõ èññëåäîâàíèé â îáëàñòè ïåäèàòðè÷åñêîé ðåâìàòîëîãèè [Paediatric Rheumatology
INternational Trials Organization (PRINTO)]. Ýòè äâå ñåòè
èìåþò öåëüþ ñïîñîáñòâîâàòü, îáëåã÷àòü è ïðîâîäèòü âûñîêîêâàëèôèöèðîâàííûå èññëåäîâàíèÿ ïî ÏÐÁ. Â ÷àñòíîñòè,
èì óäàëîñü ñòàíäàðòèçèðîâàòü îöåíêó îòâåòà íà ëå÷åíèå ïðè
þâåíèëüíîì èäèîïàòè÷åñêîì àðòðèòå (ÞÈÀ), þâåíèëüíîé
ñèñòåìíîé êðàñíîé âîë÷àíêå, þâåíèëüíîì äåðìàòîìèîçè-

òå, ñîçäàòü ïðîåêò êðèòåðèåâ êëèíè÷åñêîé ðåìèññèè ïðè
ÞÈÀ, îáåñïå÷èòü êðîññ-êóëüòóðàëüíî àäàïòèðîâàííûé è
âàëèäèðîâàííûå èíñòðóìåíòû äëÿ îöåíêè êà÷åñòâà æèçíè
[Childhood Health Assessment Questionnaire (CHAQ) è Child
Health Questionnaire(CHQ)] íà 32-õ ÿçûêàõ.
Â ñòàòüå óêàçûâàåòñÿ òàêæå, ÷òî îðãàíèçàöèÿ áîëüøèõ ìåæäóíàðîäíûõ ñåòåé, òàêèõ êàê PRINTO è PRCSG, ðàçðàáîòêà
èíòåðíàöèîíàëüíî ïðèçíàííûõ è ñòàíäàðòèçèðîâàííûõ èçìåðèìûõ îïðåäåëåíèé èñõîäîâ áîëåçíè, âàëèäàöèÿ èíñòðóìåíòîâ äëÿ èçìåðåíèÿ êà÷åñòâà æèçíè, ïðèíÿòèå àäåêâàòíûõ çàêîíîäàòåëüíûõ ìåð (ïåäèàòðè÷åñêèõ ïðàâèë) - ñîçäàëè
ïðåäïîñûëêè äëÿ íàèëó÷øåé îöåíêè ÏÐÁ. Ýòîò ïðîãðåññ
ïðåäîñòàâëÿåò ñåé÷àñ äåòÿì ñ ÏÐÁ òå æå âîçìîæíîñòè, ÷òî
è âçðîñëûì, ëå÷èòüñÿ ëåêàðñòâàìè, áåçîïàñíîñòü è ýôôåêòèâíîñòü êîòîðûõ îïðåäåëÿåòñÿ ïîñðåäñòâîì íàó÷íî îáîñíîâàííûõ âàëèäíûõ èññëåäîâàíèé.

SPERMATOGENESIS IN YOUNG ADULT PATIENTS WITH β-THALASSAEMIA MAJOR
LONG-TERM TREATED WITH DESFERRIOXAMINE
De Sanctis V, Borsari G, Brachi S, Govoni M.R, Carandina G.
Department of Reproduction and Growth-Pediatric and Adolescent Unit and
Clinical Pathology Unit - St Anna Hospital, Ferrara, Italy
Thalassaemias are caused by under-production of α or β
chains of adult haemoglobin. Homozygous β-thalassaemia (TM) causes intractable anaemia requiring blood transfusion for life and daily subcutaneous infusion of iron
chelating agents [7,15,16].
In our Centre we follow regularly 180 patients with TM
and intermedia (mean age 39.9 years), and more than 150
patients are referred yearly for an haematological or endocrine evaluation.
Compliant patients achieve adulthood and many of them
hope for marriage and to have a family. Therefore the
question of fertility potential in this adult group of patients has become paramount.
We report the semen parameters, endocrine functions and
serum zinc levels in a group of young adult TM patients,
who stared chelation therapy early in life.
Material and methods. In the last four years we studied
semen parameters (count, motility and morphology), endocrine markers of testicular function (LH, FSH, total and
free testosterone) and serum zinc levels in 12 fully mature TM patients (testicular volume between 15-25 ml,
measured with Prader orchidometer).
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All patients were referred to the Endocrine and Adolescent Unit of the Department of Reproduction and Growth
of St Anna Hospital, Ferrara (Italy) for an assessment of
their potential fertility. Their mean age was 24.8±2.6 years.
All patients reached spontaneously full pubertal development, they were no smokers and showed no symptoms or
signs of genital infections.
The diagnosis of β-TM was made on the basis of clinical
and laboratory findings.
All patients were regularly transfused from the time of
diagnosis with the aim to keep the overall mean haemoglobin (Hb) level at 12.0 g/dl and the overall Hb level not
less than 9 g/dl.
To minimize transfusional iron overload, desferrioxamine mesylate (DFX) (Desferal, Biofuture Pharma)
was given subcutaneously by a small portable syringe
driver pump over 8-10 hours, at night. The recommended DFX dose was 30-45 mg/kg body weight
(5-6 times/week).
Compliance with chelating therapy was adequate or good
(at least 4-5 times/week) in 72% of patients.
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The degree of iron overload was assessed by measurement of serum ferritin and the concomitant presence of
organ and endocrine dysfunctions were evaluated as previously described. [4]

Plasma zinc levels were measure with a Perkin-Elmer
model 306 atomic absorption spectrophotometer by modification of the method of Scudder et al. [12] The result
are expressed in ìmol/l.

Laboratory methods.
Blood glucose levels were measured by the local clinical
chemistry laboratories. Serum concentrations of FSH and
LH were measured by chemiluminescence (ADVIA Centaur, Bayer and IMX, Abbot Laboratories, USA); serum
testosterone and free testosterone by chemiluminescence
and radioimmunoassay (ADVIA Centaur, Bayer and Diagnostic Products Corporation, Los Angeles, USA); serum
FT4 and TSH were measured by chemiluminescence (Chiron Diagnostics, Norwood, USA); calcium homeostasis was
evaluated by standard methods and intact parathyroid hormone (PTH) was measured by immunometric assay (Immulite DCP, los Angeles, USA); plasma cortisol and adrenocorticotrophin (ACTH) were measured by sequential immunometric assays (Immulite DCP, Los Angeles, USA);
iron overload was measured by serum ferritin levels, using
a chemiluminescence system (Sanofi, Pasteur, France).

The results of LH, FSH, total and free testosterone were
compared with those obtained in 13 normal adults with
comparable testicular size.

Semen samples were collected by masturbation after 3-5 days
of abstinence and analysis was performed according to WHO
guidelines. [17] After liquefaction, the seminal parameters
were determined. Patients with abnormal seminal analysis
were retested and the mean of values was calculated.

Informed consent was obtained from all patients on controls.
Statistical analysis was carried out by Mann Whitney
U-test (a p value below 0.05 was chosen as the limit of
significance).
Linear regression was used to evaluate correlations between variables.
Results and their discussion. Six TM patients had a
normal sperm count, motility and morphology while
the remaining patients had oligospermia (sperm concentration <20x10 6/ml) and/or asthenospermia (motility <40%).
Basal serum gonadotrophins (LH and FSH), total and free
testosterone levels did not differ significantly from those
found in the control subjects (Table 1).

Table 1. Laboratory detail (serum LH, FSH, T and free T) in β-thalassaemia major patients and in control subjects

Subjects examinated
Thalassaemia major patients
(no. 12)
Controls (no. 13)
p

LH mUI/ml
3.7±1.2

FSH mUI/ml
3.1 ±1.7

T ng/ml
614±239

Free T ng/ml
25.2±7.3

3±1
n.s.

3.5±1.3
n.s.

637±148
n.s.

26.7±10.8
n.s.

Legend: LH=serum luteinising hormone; FSH=serum follicle stimulating hormone;
T=serum total testosterone; Free T=serum free testosterone; ns=not significant
At the time of study serum ferritin levels ranged from 240
to 3055 ng/ml (mean 1139±810 ng/ml; normal values
32-176 ng/ml) and liver enzymes: serum alanine transaminase (ALT) and serum γ-glutamyl transpeptidase (γGT)
ranged from 10 to 194 IU/l (mean 55.8±42.9 IU/l; normal
range 7-40 IU/l) and from 7 to 73 IU/l (mean
33.9±19.6 IU/l; normal range 6-65 IU/l), respectively.
Serum zinc levels (mean 14.7±1.3 μmol/l) were in the normal range (11.1-17 μmol/l).
No associated cardiac or endocrine complications (diabetes, hypothyroidism, hypo-parathyroidism) were found in
all TM patients.
We could not find any correlation between semen parameters, serum total and free testosterone, plasma zinc, serum ferritin and seminal parameters.
© GMN

Nevertheless we observed that serum ferritin levels were
lower in TM patients with abnormal seminal parameters
(count and motility) compared to TM patients with normal seminal parameters (mean serum ferritin 543±224 ng/ml
vs. 1276±874 ng/ml; p <0.01) (Table 2).
No statistical difference was found in serum zinc level
between the two groups of TM patients (14.2±1.2 μmol/l
vs. 14.9±1.8 μmol/l).
There are a number of reasons for the assessment of gonadal function in adult males with TM.
Firstly, subcutaneous chelation therapy with DFX has prolonged the survival of patients [4,5,7,16]. In our Centre,
70% of TM patients now enter in puberty normally with
the assurance of a greater longevity and with the prospect
of future marriage.
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Table 2. Main laboratory features in 6 thalassaemic patients with abnormal seminal parameters

Serum ferritin
(ng/ml)
280
11.9
18
17
1
480
13.7
45
16
2
240
15
30
40
3
805
15.1
48
54
4
720
14.4
54
20
5
734
15.1
10
10
6
Normal range: Serum alanine transaminase [ALT] = 7-40 IU/l; Serum gamma glutamyltranspeptidase
[γGT] = 6-65 IU/l; plasma zinc = 11.5-17 μmol/l; Serum ferritin = 32-176 ng/ml
Case no.

ALT (IU/ml)

γGT (U/ml)

Secondly, studies on semen analysis in long-term iron
chelated TM patients are scanty [3,8,9,14].
Thirdly, seminal parameters may change over the time and
DFX chelation therapy may have an adverse effect on
spermatogenesis and/or sperm function [9].
In addition, zinc deficiency has been reported in most TM
patients [1,2,12]. Zinc is important in several aspects of
male reproduction. Zinc concentrations are very high in
the male genital organs compared with other tissues and
body fluids, particularly in the prostate gland, which is
largely responsible for the high zinc content in seminal
plasma [10,11,13].
All of our patients were found to have normal hormonal
parameters and 50% had normal sperm count, motility and
morphology according to WHO criteria [17]. Two patients
(16.6%) had oligospermia and four (33.3%) oligoasthenospermia.
Their serum ferritin levels were significantly lower compared to group with normal sperm count. None of these
patients suffered from chronic liver disease or any endocrine complication.
Although the plasma zinc levels in our TM patients were
in the normal range, oral zinc supplementation for 4
months in one oligoasthenospermic patient (Table 2, case
no. 1) resulted in a normal sperm count (from 18 x 106/ml
to 39 x 106/ml( while the motility remained unchanged.
We have not tested zinc seminal level in our patients.
Therefore, further investigations are required to evaluate
the possible negative effects of DFX chelation in relation
to zinc status and spermatogenesis in TM patients on regular chelation therapy.
In conclusion, it may be claimed that persistently good iron
chelation therapy with DFX ensure normal sexual development. However, to achieve a low serum ferritin level an
excellent and consistent therapy is needed, and this raises
the possibility that DFX may have an adverse effect on seminal parameters (sperm count and/or motility).
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Moreover, further studies are needed to evaluate if these
adverse effects can be reduced or prevented and if the
damage of spermatogenesis is persistent.
Although the relationship between zinc concentrations in
seminal fluid and seminal parameters have not yet clarified [6], zinc supplementation should be considered as an
effective adjuvant therapy in well chelated oligoasthenospermic TM patients.
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SUMMARY
SPERMATOGENESIS IN YOUNG ADULT PATIENTS
WITH β -THALASSAEMIA MAJOR LONG-TERM
TREATED WITH DESFERRIOXAMINE
De Sanctis V, Borsari G, Brachi S, Govoni M.R, Carandina G.
Department of Reproduction and Growth-Pediatric and Adolescent Unit and Clinical Pathology Unit - St Anna Hospital,
Ferrara, Italy
Since the introduction of hypertransfusion and intensive iron
chelation therapy, patients with homozygous β-thalassaemia
major (TM) achieve adulthood. Many patients grow and develop normal hoping for marriage and to have a family. Therefore
the question of fertility potential in this adult group of TM patients has become paramount. We report the semen parameters,
the endocrine functions and serum zinc levels in 12 young adult
TM patients. Their mean age was 24.8 years. Six patients (50%)
had a normal sperm count, motility and morphology. While the
remaining patients had oligospermia (sperm concentration
<20x106/ml) and/or asthenospermia (motility <40%). Basal serum gonadotrophins [LH and FSH], total and free testosterone
and serum zinc did not differ significantly from those found in
13 normal adults with comparable testicular size. At the time of
the study serum ferritin levels ranged from 240 to 3055 ng/ml
(mean 1139 ng/ml). No correlations were found between semen
parameters, serum total and free testosterone, plasma zinc, serum ferritin and seminal parameters. Nevertheless we observed
that serum ferritin levels were lower (mean 543 ng/ml) in TM
patients with abnormal seminal parameters (count and motility)
compared to TM patients with normal seminal parameters (mean
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serum ferritin 1276 ng/ml; p<0.01). In conclusion, impairment
of semen parameters may be a negative effect of intensive chelation therapy. Clearly, further investigations are required to
evaluate if these adverse effects can be reduced or prevented,
and if the existing spermatogenesis damage is reversible.
Key words: homozygous β-thalassaemia major, oligospermia,
asthenospermia, semen parameters, intensive iron chelation therapy.
ÐÅÇÞÌÅ
ÑÏÅÐÌÀÒÎÃÅÍÅÇ Ó ÌÎËÎÄÛÕ ÂÇÐÎÑËÛÕ ÁÎËÜÍÛÕ Ñ ÁÎËÜØÎÉ β-ÒÀËÀÑÑÅÌÈÅÉ ÄËÈÒÅËÜÍÎÅ
ÂÐÅÌß ËÅ×ÅÍÍÛÕ ÄÅÑÔÅÐÐÈÎÊÑÀÌÈÍÎÌ
Äå Ñàíêòèñ Â., Áîðñàðè Äæ., Áðàêè Ñ., Ãîâîíè Ì.Ð., Êàðàíäèíà Äæ.
Áîëüíèöà Ñâÿòîé Àííû, äåïàðòàìåíò ðåïðîäóêöèè è ðîñòà, îòäåë äåòåé è ïîäðîñòêîâ, Ôåððàðà, Èòàëèÿ
Ïîñëå âíåäðåíèÿ ãèïåðòðàíñôóçèè è èíòåíñèâíîé õåëàòîòåðàïèè æåëåçà, ïàöèåíòû ñ ãîìîçèãîòíîé áîëüøîé β-òàëàññåìèåé (ÁÒ) ñòàëè äîñòèãàòü âçðîñëîãî âîçðàñòà. Ó ìíîãèõ ïàöèåíòîâ ïîÿâëÿþòñÿ íîðìàëüíûå æåëàíèÿ ñîçäàòü
ñåìüþ è èìåòü äåòåé. Âñëåäñòâèå ýòîãî âîïðîñ î ôåðòèëüíîì ïîòåíöèàëå â ýòîé ãðóïïå âçðîñëûõ ëþäåé ñ ÁÒ ïðèîáðåòàåò ïåðâîñòåïåííîå çíà÷åíèå. Ìû ïðèâîäèì ìàòåðèàëû î õàðàêòåðèñòèêå ñåìåíè, ýíäîêðèííûõ ôóíêöèÿõ è
óðîâíå öèíêà â ñûâîðîòêå ó 12 ìîëîäûõ ëþäåé, áîëüíûõ
ÁÒ, ñðåäíèé âîçðàñò êîòîðûõ ñîñòàâèë 24.8 ëåò. Ó 6
(50%) ïàöèåíòîâ ÷èñëî ñïåðìàòîçîèäîâ, ïîäâèæíîñòü è
ìîðôîëîãèÿ áûëè â íîðìå. Â òî âðåìÿ êàê ó îñòàëüíûõ
îòìå÷àëèñü îëèãîñïåðìèÿ (êîíöåíòðàöèÿ ñïåðìû <20x106/ml)
è/èëè àñòåíîñïåðìèÿ (ïîäâèæíîñòü <40%). Áàçàëüíûé óðîâåíü ãîíàäîòðîïèíîâ (LH è FSH), îáùèé è ñâîáîäíûé òåñòîñòåðîí è ñûâîðîòî÷íûé öèíê íå îòëè÷àëèñü ñóùåñòâåííî ïî ñðàâíåíèþ ñ ïîêàçàòåëÿìè 13 çäîðîâûõ âçðîñëûõ
ìóæ÷èí, èìåþùèõ ñîïîñòàâèìûå ðàçìåðû òåñòèêóë. Íà ìîìåíò èññëåäîâàíèÿ óðîâíè ñûâîðîòî÷íîãî ôåððèòèíà âàðüèðîâàëè â ïðåäåëàõ îò 240 äî 3055 íã/ìë (ñðåäíÿÿ - 1139
íã/ìë). Íå áûëî íàéäåíî êîððåëÿöèè ìåæäó ïîêàçàòåëÿìè
ñåìåíè, êîíöåíòðàöèÿìè îáùåãî è ñâîáîäíîãî òåñòîñòåðîíà, öèíêà è ôåððèòèíà â ñûâîðîòêå. Â òî æå âðåìÿ ìû îáíàðóæèëè, ÷òî óðîâåíü ñûâîðîòî÷íîãî ôåððèòèíà áûë
íèæå (ñðåäíÿÿ – 543 íã/ìë) ó áîëüíûõ ñ ÁÒ ñ íàðóøåíèåì ïîêàçàòåëåé ñåìåíè (÷èñëî è ïîäâèæíîñòü) ïî ñðàâíåíèþ ñ òåìè áîëüíûìè, ó êîòîðûõ ýòè ïîêàçàòåëè áûëè â
ïðåäåëàõ íîðìû (ñðåäíÿÿ – 1276 íã/ìë; p<0.01). Ìîæíî
çàêëþ÷èòü, ÷òî íàðóøåíèå ïàðàìåòðîâ ñåìåíè ìîæåò áûòü
ñëåäñòâèåì èíòåíñèâíîé õåëàòíîé òåðàïèè. Î÷åâèäíî, ÷òî
íåîáõîäèìî ïðîâåäåíèå äàëüíåéøèõ èññëåäîâàíèé äëÿ âûÿñíåíèÿ ìîãóò ëè áûòü ýòè ïîáî÷íûå ðåàêöèè ðåäóöèðîâàíû èëè ïðåäîòâðàùåíû, à òàêæå îáðàòèìû ëè ñóùåñòâóþùèå íàðóøåíèÿ ñïåðìàòîãåíåçà.
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ÍÅÉÐÎÈÌÌÓÍÍÀß ÐÅÃÓËßÖÈß ÏÐÈ ÁÐÎÍÕÈÀËÜÍÎÉ ÀÑÒÌÅ Ó ÄÅÒÅÉ
Ýþáîâà À.À., Ñóëòàíîâà Í.Ã.
Àçåðáàéäæàíñêèé ìåäèöèíñêèé óíèâåðñèòåò, Áàêó, Àçåðáàéäæàí
Áðîíõèàëüíàÿ àñòìà (ÁÀ) ïðåäñòàâëÿåò ñîáîé âñåâîçðàñòàþùóþ ñîöèàëüíî-ýêîíîìè÷åñêóþ ïðîáëåìó
çäðàâîîõðàíåíèÿ âî âñåì ìèðå [1-2].
Ðàñïðîñòðàíåííîñòü àëëåðãè÷åñêèõ áîëåçíåé â ðàçíûõ
ðåãèîíàõ Àçåðáàéäæàíà êîëåáëåòñÿ â ïðåäåëàõ 2,14,6%, ïðè÷åì áîëüøóþ äîëþ ñðåäè íèõ çàíèìàåò áðîíõèàëüíàÿ àñòìà.
Â ïîñëåäíèå äåñÿòèëåòèÿ â ðàçâèòèè è ôîðìèðîâàíèè ïàòîãåíåçà áðîíõèàëüíîé àñòìû íàðÿäó ñ èììóíîëîãè÷åñêèìè ïðîöåññàìè, ÿâëÿþùèìèñÿ îñíîâîé
àëëåðãè÷åñêèõ ðåàêöèé, áîëüøîå çíà÷åíèå ïðèîáðåòàþò íåéðîèììóííûå ìåõàíèçìû [4], òàê êàê â îñóùåñòâëåíèè íåéðîèììóííîãî êîíòðîëÿ çà äåÿòåëüíîñòüþ ðàçëè÷íûõ ñèñòåì áîëüøîå çíà÷åíèå ïðèäàåòñÿ ðåãóëÿòîðíûì íåéðîïåïòèäàì [5,6]. Âåðîÿòíîñòü
íåéðîèììóííîãî âçàèìîäåéñòâèÿ ïîäòâåðæäàåòñÿ
òåì, ÷òî íåêîòîðûå ñóáïîïóëÿöèè èììóííûõ êëåòîê
îáëàäàþò ñïåöèôè÷åñêèìè íåéðîïåïòèäíûìè ðåöåïòîðàìè, à òàêæå ñïîñîáíû ê ñèíòåçó è íàêîïëåíèþ
îòäåëüíûõ íåéðîïåïòèäîâ.
Óñòàíîâëåíî, ÷òî ñâÿçûâàíèå íåéðîïåïòèäîâ ñ ìåìáðàííûìè ðåöåïòîðàìè èììóíîêîìïåòåíòíûõ êëåòîê
ïðèâîäèò ê ñïåöèôè÷åñêîé àêòèâàöèè àäåíèëàò- èëè
ãóàíèëàòöèêëàçû. Ïðè ýòîì íàáëþäàåòñÿ èçìåíåíèå
âíóòðèêëåòî÷íîé êîíöåíòðàöèè öèêëè÷åñêèõ íóêëåîòèäîâ [6].
Â ëåãêèõ íåéðîïåïòèäû ìîãóò âûñâîáîæäàòüñÿ èç ïåðèôåðè÷åñêèõ íåéðîñåêðåòîðíûõ êëåòîê, ðàñïîëîæåííûõ â ãëàäêîé ìóñêóëàòóðå äèñòàëüíûõ îòäåëîâ äûõàòåëüíûõ ïóòåé [7-8]. Â ëåãêèõ îáíàðóæåíî áîëåå 10-è
ðåãóëÿòîðíûõ íåéðîïåïòèäîâ, ñðåäè êîòîðûõ íàèáîëåå èçó÷åíû ñóáñòàíöèÿ Ð, íåéðîêèíèí À è âàçîàêòèâíûé èíòåñòèíàëüíûé ïåïòèä (ÂÈÏ).
Íåîáõîäèìî ïîä÷åðêíóòü, ÷òî íåéðîãåííîå âîñïàëåíèå ñ ó÷àñòèåì íåéðîïåïòèäîâ ìîæåò ñîïðîâîæäàòü è
óñóãóáëÿòü óæå èìåþùååñÿ àëëåðãè÷åñêîå âîñïàëåíèå,
èíèöèàòîðîì êîòîðîãî ÿâëÿåòñÿ ðåàãèíçàâèñèìàÿ ðåàêöèÿ [5,9].
Ñðåäè òðàíñìèòòåðîâ â ñèñòåìå íåðâíîãî êîíòðîëÿ çà
òîíóñîì áðîíõèàëüíîãî äåðåâà çíà÷èìîå ìåñòî çàíèìàþò íåéðîïåïòèäû - ñóáñòàíöèè Ð è íåéðîêèíèí À.
Âûñâîáîæäåíèå ýòèõ íåéðîïåïòèäîâ èç îêîí÷àíèé
÷óâñòâèòåëüíûõ íåõîëèíåðãè÷åñêèõ íåðâîâ îêàçû78

âàåò ñîñóäîðàñøèðÿþùåå äåéñòâèå, ñïîñîáñòâóåò
äå-ãðàíóëÿöèè òó÷íûõ êëåòîê è è óñèëåíèþ ñåêðåöèè ïðîñòàãëàíäèíîâ [11]. Âûñâîáîæäåíèå ýòèõ íåéðîïåïòèäîâ ñïîñîáñòâóåò ôîðìèðîâàíèþ áðîíõîñïàçìà.
ÂÈÏ, êîòîðûé ÿâëÿåòñÿ âàæíûì ðåãóëÿòîðîì áðîíõèàëüíîãî òîíóñà, íàèáîëåå ìîùíûì ýïäîãåííûì áðîíõîäèëàòàòîðîì èç èçâåñòíûõ â íàñòîÿùåå âðåìÿ è ñïîñîáåí ïðîòèâîäåéñòâîâàòü áðîíõîñïàçìó ïðè àñòìå.
ÂÈÏ, êàê è β2-àãîíèñòû, ïîâûøàåò óðîâåíü öÀÌÔ â
äûõàòåëüíîì ýïèòåëèè [10].
Öåëüþ äàííîãî èññëåäîâàíèÿ ÿâèëîñü îïðåäåëèòü
ñîäåðæàíèå âûøåíàçâàííûõ íåéðîïåïòèäîâ â ñûâîðîòêå êðîâè ó äåòåé ñ áðîíõèàëüíîé àñòìîé è èçó÷èòü èõ äåéñòâèå â çàâèñèìîñòè îò ñòåïåíè òÿæåñòè
çàáîëåâàíèÿ.
Ìàòåðèàë è ìåòîäû. Ïîä íàáëþäåíèåì íàõîäèëîñü
80 äåòåé â âîçðàñòå îò 2 äî 14 ëåò (72 ìàëü÷èêà è 8
äåâî÷åê) ñ áðîíõèàëüíîé àñòìîé. Ó 44-õ áîëüíûõ îòìå÷àëîñü ñðåäíåòÿæåëîå òå÷åíèå áîëåçíè, ó 36-è áîëüíûõ - òÿæåëîå.
Ó âñåõ íàáëþäàâøèõñÿ íàìè áîëüíûõ äèàãíîñòèðîâàíà àòîïè÷åñêàÿ ôîðìà ÁÀ, ó âñåõ áûë ïîâûøåí óðîâåíü îáùåãî èììóíîãëîáèíà Å. Åãî êîëåáàíèÿ ñîñòàâëÿëè îò 205 äî 470 ÌÅ.
Ñïåöèàëüíûå ìåòîäû èññëåäîâàíèÿ âêëþ÷àëè îïðåäåëåíèå ñîäåðæàíèÿ ñóáñòàíöèè Ð, íåéðîêèíèíà À è âàçîàêòèâíîãî èíòåñòèíàëüíîãî ïåïòèäà â ïëàçìå êðîâè äåòåé, áîëüíûõ ÁÀ ðàçëè÷íîé ñòåïåíè òÿæåñòè.
Îïðåäåëåíèå óðîâíÿ íåéðîïåïòèäîâ ïðîâîäèëè èìóíîôåðìåíòíûì ìåòîäîì ñ ïîìîùüþ àíàëèçàòîðíîãî
íàáîðà «Ñòàò Ôàõ» («Ïåíèíñóëà ëàáîðàòîðèåñ Èíú»,
ÑØÀ).
Ðåçóëüòàòû è èõ îáñóæäåíèå. Ó äåòåé ñî ñðåäíåòÿæåëîé áðîíõèàëüíîé àñòìîé (44 áîëüíûõ) óðîâåíü
ñóáñòàíöèè Ð, â ñðåäíåì, ñîñòàâèë 3,07±0,12 íã/ìë, à
íåéðîêèíèíà À - 2,32±0,10 íã/ìë (ð<0,001). Ïî ñðàâíåíèþ ñ íåéðîïåïòèäàìè óðîâåíü ÂÈÏ ó áîëüíûõ
ñðåäíåòÿæåëîé ÁÀ áûë, â ñðåäíåì, 0,209±0,021 íã/ìë.
Ó äåòåé, ñòðàäàþùèõ òÿæåëîé ôîðìîé ÁÀ îòìå÷àëèñü áîëåå âûñîêèå êîíöåíòðàöèè ñóáñòàíöèè Ð 4,36±0,29 íã/ìë (ð<0,001) è íåéðîêèíèíà À –
2,67±0,11 íã/ìë (ð<0,05). Ïðè òÿæåëîì òå÷åíèè ÁÀ
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îòìå÷àëî ñü áîëåå íèçêîå ñîäåðæàíèå ÂÈÏ 0,132 ±0,009 íã/ìë ïî ñðàâíåíèþ ñî ñðåäíåòÿæåëûì
òå÷åíèåì çàáîëåâàíèÿ (ð<0,01).
Òàêèì îáðàçîì, èçìåíåíèÿ ñîäåðæàíèÿ âàçîàêòèâíî-

ãî èíòåñòèíàëüíîãî ïåïòèäà, êîòîðûé ÿâëÿåòñÿ ìåäèàòîðîì íåàäðåíåðãè÷åñêîé íåðâíîé ñèñòåìû â ëåãêèõ, èìåëè ïðîòèâîïîëîæíûé ñóáñòàíöèè Ð è íåéðîêèíèíó À õàðàêòåð â äèíàìèêå çàáîëåâàíèÿ (òàáëèöà).

Òàáëèöà. Ïîêàçàòåëè ÂÈÏ, ñóáñòàíöèè Ð è íåéðîêèíèíà À ó áîëüíûõ ÁÀ â äèíàìèêå çàáîëåâàíèÿ

Ïîêàçàòåëè
ÂÈÏ (íã/ìë)
ð
ð1
Ñóáñòàíöèÿ Ð
(íã/ìë)
ð
ð1
Íåéðîêèíèí À
(íã/ìë)
ð
ð1

Êîíòðîëüíàÿ (n=10)
0,987±0,123
(0,31-1,60)

Ãðóïïû
Ñðåäíåòÿæåëàÿ (n=44)
0,209±0,021
(0,1-0,66)
<0,001

1,28±0,20
(0,3-2,1)

3,07±0,12
(1,6-4,6)
<0,001

1,08±0,17
(0,2-1,9)

2,32±0,10
(1,4-4,56)
<0,001

Òÿæåëàÿ (n=36)
0,132±0,009
(0,03-0,2)
<0,001
<0,01
4,36±0,29
(2,2-9,4)
<0,001
<0,001
2,67±0,11
(1,86-4,98)
<0,001
<0,05

ð - ïî ñðàâíåíèþ ñ êîíòðîëåì ; ð1- ïî ñðàâíåíèþ ñî ñðåäíåòÿæåëîé ãðóïïîé
Íàèáîëåå âûñîêèå çíà÷åíèÿ óðîâíÿ ñóáñòàíöèè Ð è
íåéðîêèíèíà À ðàññìàòðèâàþòñÿ â íàñòîÿùåå âðåìÿ
êàê îñíîâíîé ìåäèàòîð íåéðîãåííîãî âîñïàëåíèÿ.
Ýôôåêòû íåéðîãåííîãî âîñïàëåíèÿ, ïðîÿâëÿþùèåñÿ â ïðîöåññå çàáîëåâàíèÿ, âëèÿþò íà åãî òÿæåñòü è
òå÷åíèå.

Òàêèì îáðàçîì, èçó÷åíèå íåéðîèììóííîé ðåãóëÿöèè
èììóííîãî ãîìåîñòàçà ïðè áðîíõèàëüíîé àñòìå ÿâëÿåòñÿ îäíèì èç ïðèíöèïèàëüíûõ âîïðîñîâ ïðèêëàäíîé
è íàó÷íîé èììóíîëîãèè è ìîæåò áûòü äîïîëíèòåëüíûì êðèòåðèåì ýôôåêòèâíîñòè ïðîâîäèìîãî ëå÷åíèÿ.
ËÈÒÅÐÀÒÓÐÀ

Äèñôóíêöèÿ â ñèñòåìå âàçîàêòèâíîãî èíòåñòèíàëüíîãî
ïåïòèäà ìîæåò âîçíèêíóòü âòîðè÷íî â ïðîöåññå õðîíè÷åñêîãî âîñïàëåíèÿ äûõàòåëüíûõ ïóòåé. Òàê êàê
ÂÈÏ ÿâëÿåòñÿ âàæíûì ðåãóëÿòîðîì áðîíõèàëüíîãî
òîíóñà, íàèáîëåå ìîùíûì ýíäîãåííûì áðîíõîäèëàòàòîðîì èç èçâåñòíûõ â íàñòîÿùåå âðåìÿ, îí ïðîòèâîäåéñòâóåò áðîïõîñïàçìó ïðè àñòìå.
Ïîëó÷åííûå äàííûå ñâèäåòåëüñòâóþò îá ó÷àñòèè
íåéðîïåïòèäîâ â ïàòîãåíåçå áðîíõèàëüíîé àñòìû ó
äåòåé. Àêòèâàöèÿ âîñïàëèòåëüíûõ ðåàêöèé, ñî÷åòàíèå àëëåðãè÷åñêîãî è íåéðîãåííîãî âîñïàëåíèÿ õàðàêòåðíûå äëÿ áðîíõèàëüíîé àñòìû, ïðèâîäÿò ê îñâîáîæäåíèþ ñóáñòàíöèè Ð è íåéðîêèíèíà À, ÷òî
ñïîñîáñòâóåò óñêîðåíèþ ðàçðóøåíèÿ âàçîàêòèâíîãî èíòåñòèíàëüíîãî ïåïòèäà. Ñíèæåíèå ÂÈÏ è íàêîïëåíèå ñóáñòàíöèè Ð è íåéðîêèíèíà À â ëåãêèõ,
ïî âñåé âåðîÿòíîñòè, èíèöèèðóþò ìíîãèå èç ïàòîôèçèîëîãè÷åñêèõ ðåàêöèé, ñâîéñòâåííûõ áðîíõèàëüíîé àñòìå (ñïàçì ãëàäêîé ìóñêóëàòóðû, îòåê ñëèçèñòîé îáîëî÷êè áðîíõîâ, ãèïåðñåêðåöèþ ñëèçè),
óñóãóáëÿþò õðîíè÷åñêèé âîñïàëèòåëüíûé ïðîöåññ
â ëåãêèõ.
© GMN
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Received data indicate the participation of neuropeptides in
pathogenesis of bronchial asthma in children.

SUMMARY

Ýþáîâà À.À., Ñóëòàíîâà Í.Ã.

NEUROIMMUNE REGULATION IN CHILDREN WITH
BRONCHIAL ASTHMA

Àçåðáàéäæàíñêèé ìåäèöèíñêèé óíèâåðñèòåò, Áàêó, Àçåðáàéäæàí

Eyubova A, Sultanova N.

Ïîä íàáëþäåíèåì íàõîäèëîñü 80 äåòåé â âîçðàñòå îò 2 äî
14 ëåò (72 ìàëü÷èêà è 8 äåâî÷åê) ñ àòîïè÷åñêîé áðîíõèàëüíîé àñòìîé (ÁÀ). Èç 80-è äåòåé ñ ÁÀ ó 44-õ áîëüíûõ èìåëî
ìåñòî ñðåäíåòÿæåëîå òå÷åíèå áîëåçíè, ó 36-è - òÿæåëîå.
Îïðåäåëÿëîñü ñîäåðæàíèå ñóáñòàíöèè Ð, íåéðîêèíèíà À è
âàçîàêòèâíîãî èíòåñòèíàëüíîãî ïåïòèäà (ÂÈÏ) â ïëàçìå
êðîâè. Ïî ñðàâíåíèþ ñ êîíòðîëåì ó âñåõ áîëüíûõ îòìå÷àëîñü ñòàòèñòè÷åñêè äîñòîâåðíîå (ð<0,001) óâåëè÷åíèå ñîäåðæàíèÿ ñóáñòàíöèè Ð è íåéðîêèíèíà À è óìåíüøåíèå
ÂÈÏ. Àíàëîãè÷íûå ðåçóëüòàòû áûëè ïîëó÷åíû ïðè ñðàâíåíèè òåõ æå ïîêàçàòåëåé ó áîëüíûõ òÿæåëîé è ñðåäíåòÿæåëîé ôîðìàìè ÁÀ (ð<0,01). Ïîëó÷åííûå äàííûå ñâèäåòåëüñòâóþò îá ó÷àñòèè íåéðîïåïòèäîâ â ïàòîãåíåçå áðîíõèàëüíîé àñòìû ó äåòåé.

Azerbaijan Medical University, Baku, Azerbaijan
80 children aged from 2 to 14 years,72 boys and 8 girls, 44 with
moderate and 36 with severe form of atopic bronchial asthma
were investigated. Substance P, neurokinin A and vasoactive
intestinal peptide (VIP) were defined in blood plasma. In
comparison with the control group, children suffering from
bronchial asthma showed statistically significant (ð<0,001)
increase of substance P and neurokinin A and decrease of VIP.
Analogous changes were observed by comparison of data
received from children with moderate and severe asthma.

Key words: bronchial asthma, vasoactive intestinal peptide.
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SIMULATED-PATIENT-BASED PROGRAMS FOR TEACHING COMMUNICATION WITH
ADOLESCENTS: THE LINK BETWEEN GUIDELINES AND PRACTICE
Hardoff1 D, Benita1 S, Ziv1,2 A.
Israel Center for Medical Simulation, Chaim Sheba Medical Center, Tel Hashomer;
2
Sackler Faculty of Medicine, Tel Aviv University, Israel

1

Adolescents are regarded in general as healthy young
people, but still 10-15% suffer from chronic illnesses,
20-30% develop obesity, 5% suffer from eating disorders, and a lot more are engaged in risk behaviors, such
as tobacco smoking, alcohol and drug abuse, violence
and unprotected sexual behaviors resulting in unplanned
pregnancies and sexually transmitted diseases [1]. Adolescent medicine has emerged as a subspecialty with
the recognition that teenagers have special health needs
related to their physiological as well as their psychosocial development. The critical health issues of adolescence include reproductive health, injury, substance use,
mental health, violence, obesity and access to health
care [2].
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Physicians are frequently positioned in the front line of
teenage health care, either in primary care facilities (pediatricians and family physicians), or in hospitals as well as
in specialty clinics (gynecology, gastroenterology, nephrology, pulmonology, etc).
While the clinical approach to most health problems characteristic to adolescents may be quite straight forward,
the communication with the adolescent patient and frequently also with his or her parents, requires unique skills
on behalf of the physician. Adolescents frequently tend
not to share personal issues with their health care providers either because they deny the health hazards related to
these issues (e.g. cigarette smoking, or unprotected sex),
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or because they do not wish to share confidential matters
with adults identified as part of the rules forming system
[1]. Moreover, the presence of a parent during the medical encounter may increase the reluctance of the adolescent patient to provide a complete history. Utilizing a thorough system review that includes both physical and psychosocial items as well as inquiry about risky behaviors,
in the absence of the parents, may disclose hidden agenda
that significantly contributes to the clinical condition (e.g.
restriction in food intake resulting in secondary amenorrhea, physical and sexual abuse presenting as severe abdominal pain). Chronically ill adolescents, who are typically more involved in risk behaviors, including non-compliance with their medical treatment, as compared to
healthy adolescents [3] require special attention of the
health care provider. Likewise, within the military serv-

ice adolescents may wish to hide medical issues that might
hamper their promotion in the army, while others may wish
to exaggerate health complaints for the sake of secondary
gains. These characteristics create difficulties for health
care professionals in civilian as well as in military frameworks, in communication with adolescents.
Guidelines for obtaining information regarding adolescents’ risk behaviors and other psychosocial issues have
been developed and their use has improved physicians’
attention toward a variety of adolescent health issues [46]. However, these guidelines do not provide the necessary tools for optimal communication with adolescents.
Communication skills are best obtained in role-play models where either colleagues or actors simulate the patients’
roles [7-9].

Table. Average and range of scores (1-6) for the items in the feedback questionnaire
(1- very little or very poor, 6- very much or very good)

Item
General contribution
Actors performance
Gaining communication skills
Facilitators contribution
Video recording contribution
Logistics
Recommend inclusion of SP programs in training
Simulation-based medical education (SBME) is a rapidly
growing field in addressing patient safety through quality-care training [10-12]. SBME offers a safe and “mistake forgiving” environment where trainees can learn from
their errors without the risk of harming real patients [13].
The training is learner oriented, and enables consideration of the trainees’ needs, deficiencies, and their pace of
learning, without the ethically disturbing use of actual
patients that is associated with traditional bedside teaching. SBME provides a hands-on empirical educational
modality, enabling controlled proactive exposure of trainees to both regular and complex scenarios. Another important benefit of SBME is the reproducible, standardized, objective setting provided for both formative assessment (debriefing) [14] and summative assessment (testing) [15-16]. The medical literature is scant of publication addressing the use of simulated patients in training
physicians in adolescent medicine, and the experience with
simulated patients in training programs in adolescent medicine is limited.
The Israel Center for Medical Simulation Experience.
Training programs to improve physicians’ communication
skills with adolescents have been developed at the Israel
Center for Medical Simulation (MSR). MSR is an international leader in the innovative and evolving field of
© GMN

N=96
Average Score
5.4
5.8
5.5
5.7
5.5
5.8
5.8

Score Range
5.1 – 5.7
5.5 – 6.0
5.1 – 6.0
5.3 – 6.0
5.2 – 5.9
5.6 – 6.0
5.7 – 6.0

medical simulation and patient safety. Founded in 2001 at
the Chaim Sheba Medical Center, MSR’s multi-modality
approach enables multi-disciplinary training to health care
professionals in a wide variety of over sixty vital courses,
through hands-on practice in simulated medical environments. By replacing the real medical environment, MSR
takes a unique approach toward improving patient safety,
emphasizing essential aspects such as teamwork and communication skills, through extreme and challenging medical conditions with fidelity sufficient to achieve suspension of disbelief on the part of the trainee [17]. MSR
trained over 27,000 health care professionals between the
years 2002-2007.
In 2003 a unique simulated-patient-based program was
developed to train practitioners in communication with
adolescent patients and their parents [18]. Between 2003
and 2007, 470 physicians, including 233 primary care
pediatricians and family physicians, 94 pediatric residents,
44 pediatricians in adolescent medicine post-graduate
courses, 34 gynecologists and 65 physicians from military recruitment centers were trained at MSR in 40 oneday courses, on common adolescent health issues that require unique communication skills on behalf of the clinician, utilizing the simulated-patient-based programs. Typical adolescent health related scenarios presenting at the
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physician’s office included: Iron deficiency anemia due
to dysfunctional uterine bleeding presenting as fatigue and
social withdrawal; physical abuse by a parent presenting
as recurrent abdominal pain with normal laboratory evaluation; approaching an adolescent girl who has been raped;
disclosure of unprotected sexual relations followed by
recommendations for birth control and sexually transmitted infection prevention; pregnancy presented as secondary amenorrhea; approaching an adolescent female who
requires pelvic examination for the first time; explaining
normal pubertal development to a mentally retarded adolescent girl; approaching eating disorders in an adolescent patient; exacerbation of asthma in an adolescent patient with poor compliance in preventive care, who discloses recent cigarettes smoking; approaching an adolescent patient with recent onset of a malignant condition;
approaching the parents and the adolescent who discloses
commencement of drug abuse.
For each training day at MSR for up to twelve participants, eight scenarios were prepared with actors who were
well trained to perform as standardized adolescent patients
or parents of adolescents. The scenarios were performed
in four rooms designed to look like regular physicians’
offices. Microphones and one-way mirrors enabled the
observation of the physician-standardized patient (SP)
encounters, and video cameras recorded the encounters
for further analysis during debriefing sessions. Four scenarios were exercised 3 times in the morning sessions and
4 different scenarios were exercised 3 times in the afternoon sessions, thus enabling each participant to encounter with SPs at least twice during the training day and to
observe 4 other encounters. Following both the morning
and afternoon exercises the encounters were discussed
with all participants utilizing the video recordings. These
debriefing sessions were lead by facilitators experienced
both in adolescent medicine and in SP-based programs.
The last hour of the day was devoted to summary and
feedback from the participants, including an anonymous
structured Likert scale questionnaire. The feedback questionnaire included 7 topics: The general contribution of
the day to the approach toward adolescents; The actors’
performances; The acquisition of communication skills
with adolescents; The contribution of the facilitators in
the debriefing sessions; The contribution of video recording in the debriefing sessions; The logistics of the training day organization; and the need to include such simulation-based programs in training curricula for physicians.
Altogether, 470 physicians were exposed to 3760 encounters with simulated adolescent patients, in 940 of which
they actively communicated with the SPs.
Feedback From Trainees.
The average and range of the scores of a sample of 96
feedback questionnaires filled by physicians from various disciplines in medicine trained in 9 groups at MSR is
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presented in Table 1. Excellent feedbacks were obtained
regarding all questionnaires’ items, with scores raging from
5.1 to 6.0 (out of 6) per item. The highest scores (5.7-6.0)
were related to the need to include simulation-based programs in physicians’ training curricula of the disciplines
where adolescents are included among the patient populations of these physicians.
The simulated-patient-based program that was applied in
MSR to train 470 physicians from different disciplines in
communication with adolescent patients proved to be successful. Therefore, an initiative is planned to integrate such
programs in all residency curricula in pediatrics, family
medicine, and gynecology under the auspice of the Academic Council of the Israel Medical Association.
Further studies are required to investigate the short and
the long-term impact of such programs on participating
physicians.
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1

Adolescents frequently tend not to share personal issues with
their health care providers, thus communication with the adolescent patient and frequently also with his or her parents requires unique skills on behalf of the physician. Guidelines for
obtaining information regarding adolescents’ risk behaviors and
other psychosocial issues that have been developed, do not provide the necessary tools for optimal communication with adolescents. Communication skills are best obtained in role-play
models where either colleagues or actors simulate the patients’
roles. Simulation-based medical education offers a safe and
“mistake forgiving” environment that enables consideration of
the trainees’ needs, without the use of real patients that is associated with traditional bedside teaching.
Training programs to improve physicians’ communication skills
with adolescents have been developed at the Israel Center for
Medical Simulation (MSR). Between 2003 and 2007, 470 physicians were trained at MSR in 40 one-day courses. These courses
dealt with common adolescent health issues that require unique
communication skills on behalf of the clinician, utilizing the
simulated-patient-based programs. At each training day up to
12 physicians were exposed to 8 typical adolescent health related scenarios simulated by professional actors in rooms equipped
with video facilities and one-way mirrors. Following the encounters with the simulated patients, the different scenarios were
discussed in debriefing group sessions with experienced facilitators utilizing the encounters’ video recording. Feedbacks from
participants in the programs were excellent, emphasizing the
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Key words: communication skills, adolescent patient, training
programs, role-play models.
ÐÅÇÞÌÅ
ÏÐÎÃÐÀÌÌÛ ÄËß ÎÁÓ×ÅÍÈß ÊÎÌÌÓÍÈÊÀÖÈÈ
Ñ ÏÎÄÐÎÑÒÊÀÌÈ Ñ ÈÑÏÎËÜÇÎÂÀÍÈÅÌ ÌÍÈÌÛÕ
ÁÎËÜÍÛÕ: ÑÂßÇÜ ÌÅÆÄÓ ÌÅÒÎÄÈ×ÅÑÊÈÌÈ ÐÅÊÎÌÅÍÄÀÖÈßÌÈ È ÏÐÀÊÒÈÊÎÉ
Õàðäîô1 Ä., Áåíèòà1 Ñ., Çèâ1,2 À.
Èçðàèëüñêèé öåíòð äëÿ ìåäèöèíñêîé èìèòàöèè, Ìåäèöèíñêèé öåíòð Õàèìà Øåáà, Òåë Õàøîìåð; 2Ìåäèöèíñêèé ôàêóëüòåò èìåíè Ñàêëåðà, Óíèâåðñèòåò Òåëü-Àâèâà, Èçðàèëü
Ïîäðîñòêè ÷àñòî íå äåëÿòñÿ ëè÷íûìè ïðîáëåìàìè ñ ëèöàìè, îêàçûâàþùèì èì ìåäèöèíñêóþ ïîìîùü, ïîýòîìó êîììóíèêàöèÿ ñ ïàöèåíòàìè ïîäðîñòêîâîãî âîçðàñòà, à òàêæå ñ
èõ ðîäèòåëÿìè òðåáóåò ñïåöèàëüíûõ íàâûêîâ. Ñóùåñòâóþùèå ìåòîäè÷åñêèå ðåêîìåíäàöèè ïî ïîëó÷åíèþ èíôîðìàöèè, êàñàþùåéñÿ ðèñêîâîãî ïîâåäåíèÿ ïîäðîñòêîâ è äðóãèõ ïñèõîñîöèàëüíûõ âîïðîñîâ, íå ïðåäîñòàâëÿþò íåîáõîäèìûõ ñïîñîáîâ äëÿ îïòèìàëüíîé êîììóíèêàöèè ñ ïîäðîñòêàìè. Êîììóíèêàöèîííûå íàâûêè â íàèëó÷øåé ìåðå ïðèîáðåòàþòñÿ â ïðîöåññå ðîëåâûõ èãð, â êîòîðûõ êîëëåãè èëè
àêòåðû èãðàþò ðîëü ïàöèåíòîâ. Ìåäèöèíñêîå îáðàçîâàíèå,
îñíîâàííîå íà èñïîëüçîâàíèè ìíèìûõ áîëüíûõ, ïðåäëàãàåò áåçîïàñíóþ è «ïðîùàþùóþ îøèáêè» ñðåäó, êîòîðàÿ ïîçâîëÿåò ó÷èòûâàòü ïîòðåáíîñòè îáó÷àþùèõñÿ áåç èñïîëüçîâàíèÿ ðåàëüíûõ áîëüíûõ, ÷òî ïðîâîäèòñÿ ïðè òðàäèöèîííîì îáó÷åíèè ó ïîñòåëè áîëüíîãî.
Â Èçðàèëüñêîì öåíòðå äëÿ ìåäèöèíñêîé èìèòàöèè ðàçðàáîòàíû îáó÷àþùèå ïðîãðàììû, ïîçâîëÿþùèå óëó÷øèòü
êîììóíèêàöèîííûå íàâûêè âðà÷åé ñ ïîäðîñòêàìè. Çà
2003-2007 ãã. â äàííîì öåíòðå îáó÷åíû 470 âðà÷åé íà 40
îäíîäíåâíûõ êóðñàõ. Íà ýòèõ êóðñàõ ðàññìàòðèâàþòñÿ
íàèáîëåå ÷àñòûå ïðîáëåìû çäîðîâüÿ ïîäðîñòêîâ, êîòîðûå
òðåáóþò îñîáûõ êîììóíèêàöèîííûõ íàâûêîâ ñî ñòîðîíû âðà÷åé, èñïîëüçóþùèõ ýòè êóðñû. Â òå÷åíèå äíÿ îáó÷åíèÿ äî âðà÷àì ïðåäñòàâëÿþò ïî 8 ñöåíàðèåâ, ñâÿçàííûõ ñî çäîðîâüåì ïîäðîñòêîâ, îñóùåñòâëÿåìûõ ïðîôåññèîíàëüíûìè àêòåðàìè â ïîìåùåíèÿõ ñ âèäåîîáîðóäîâàíèåì è ïðîçðà÷íûìè òîëüêî ñ îäíîé ñòîðîíû çåðêàëàìè.
Âñëåä çà âñòðå÷àìè ñ ìíèìûìè áîëüíûìè ðàçëè÷íûå ñöåíàðèè îáñóæäàþòñÿ íà ãðóïïîâûõ ñåññèÿõ ñ îïûòíûì ìåòîäèñòîì ñ èñïîëüçîâàíèåì âèäåîçàïèñè âñòðå÷. Ó÷àñòíèêè êóðñîâ âûñîêî îöåíèâàþò ýòó ïðîãðàììó è ïîä÷åðêèâàþò íåîáõîäèìîñòü âíåäðåíèÿ ïîäîáíûõ ïðîãðàìì â
êóðñ îáó÷åíèÿ âðà÷åé.
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NUTRITIONAL PROTEIN INTAKE IS ASSOCIATED WITH
BODY MASS INDEX IN YOUNG ADOLESCENTS
Hermanussen M.
German Society for Auxology, Germany
Obesity has reached epidemic levels in all age groups
[11,46] so that preventing and treating obesity has become
a major public health concern. Twenty five percent of
children in the US are overweight and 11% are obese.
The most recent German Health Interview and Examination Survey for Children and Adolescents [30] showed
that 6.4% of the 7-10 year old children and 8.5% of the
14-17 year old adolescents are obese. Data for children
collected in the Health Survey for England in 1998 showed
that between 1994 and 1998, the prevalence of overweight
children grew from about 13 to 20%. Reports on the rising trend in obesity are available for most developed, and
also for many developing countries. In urban areas of
Egypt, the prevalence of overweight women has risen to
69.9%, in Mexico to 65.4%, and even in the very poorest
countries, overweight has become a major problem particularly in the lower social strata [35].
Obesity results from the imbalance of energy intake and
energy expenditure. Energy intake has increased across
all age groups [6,39]. The US Department of Agriculture
factbook 2001-2002 (cited by Rigby 2005) provides evidence that the “average American” consumes about 530
Kcal per day more – an almost 25% increase in energy
intake – compared with 30 years ago. The reasons for the
increase in nutritional energy are manifold. Whereas characteristic food intake patterns did not consistently associate with body mass index [52,53], the overall increased
availability of food supplies, increasing portion size, eating away from home, and consuming a variety of highenergy dense foods were considered responsible for the
increase in energy intake [16,18,23,39]. The more food is
served, the more people overeat [33].
Energy expenditure has decreased. The displacement of
physical activity by sedentary behaviours is a significant
co-factor for the development of obesity. Since 1985, when
Dietz and Gortmaker found a significant association between the time spent watching television and the prevalence of obesity, there has been broad consensus that particularly TV watching associates with weight gain. Pendola and Gen [41] described an inverse relationship between
population density and auto use as well as higher BMI scores
for respondents reporting high levels of auto use for the
work/school commute and trips to the grocery store.
Apart from the increase in energy intake and the decrease
in energy expenditure, the proportion of macronutrient
intake has also changed with a substantial decline in the
84

percentage of energy from nutritional fat, and an increasing energy intake from sweetened beverages [40]. The
present investigation focuses on the interaction between
body mass index and protein. This relation has considerably less well been studied than the relation between BMI
and the intake of nutritional fat and carbohydrate. In most
Western diets, the protein energy percentage varies around
some 15 percent. Protein is an essential compound of everyday food, and popular notion associates nutritional protein with health improvement. Particularly since recent
literature suggests high protein diets to be beneficial for
weight loss [31,32] which will be discussed later, protein-rich food has been favoured, and its consumption has
substantially increased since many years. In Germany, the
annual per capita meat production doubled since 1950 and
reached almost 100 kg/a by now. The annual per capita
production of milk has been stable since 1970 at some 70
litre, but the per capita production of cheese also doubled
since 1970, and reached 20 kg/a. Since 1970, the per capita poultry production increased from 8 to 14 kg/a [14].
Adding all meat, dairy and poultry products results in an
average per capita purchase of 85 gram/d animal protein
(Hermanussen, unpublished). Similar data were reported
from the Netherlands [4] and from the UK [42].
In spite of some early reports that protein intake was consistently high in obese children at all ages [8], the association between the rising consumption of protein and the
rising prevalence of obesity has largely been neglected
even in the recent literature. First in 1995, Rolland-Cachera and co-workers quantified the relation between nutritional protein and body weight. Protein intake at the age
of 2 years was positively correlated with BMI at 8 years
(r=0.17, and when adjusted for BMI at 2 years and for
parental BMI, the correlation increased to r=0.22). The
authors detected less convincing correlations between BMI
and energy (r=0.16), and no correlation between BMI and
fat intake and BMI and carbohydrates (r=0.02, and -0.07
respectively). It was concluded that protein at the age of 2
years was the only macronutrient that significantly associated with fatness development patterns. Similar results
were published by Gunnarsdottir and Thorsdottir [17], and
Scaglioni and co-workers [49]. Agostoni and co-workers
(2005) stated that protein intake beyond the limit of 14%
energy in 6-24 months old infants, will lead to overweight
in young children. Kemper and co-workers [26] investigated fat mass in males and females, aged between 12-28
years of the Amsterdam Growth and Health Longitudinal
Study and found an Odds Ratio of 1.5 (1.2-1.8) with the
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daily intake of proteins. We report additional evidence
supporting an effect of nutritional protein on body mass
index.
Material and methods. 7182 three-day weighing and
nutritional protocols and anthropometric data of the DONALD (Dortmund Nutritional and Anthropometrical Longitudinally Designed) Study were obtained and re-analyzed from the Forschungsinstitut für Kinderernährung
(Research Institute for Child Nutrition) Dortmund, Germany. DONALD is an open cohort study investigating
the relations between feeding behaviour, food consumption, growth, development, nutritional status, metabolism
and health from birth to adulthood since 1985 [29]. The
protocols were obtained from 1028 healthy children and
adolescents aged 2 to 18 years (51.3% girls, 48.7% boys),
measured between 1985 and March 2006.
Mean daily intake of energy, carbohydrates, fat, protein
and the amino acid glutamate were evaluated for each
subject using the FKE (Forschungsinstitut für Kinderernährung Dortmund) nutritional data base, and from national and international food tables [10,50,54]. Mean dai-

ly intakes were correlated with BMI standard deviation
(BMI-SDS).
Results and their discussion. Mean daily energy intake
(r=0.060, p>0.1), and the absolute daily intake of fat
(r=0.031, p>0.1), and carbohydrate (r=0.050, p>0.1) were
independent from BMI standard deviation scores (BMISDS). However, a significant interaction between BMISDS and the mean absolute daily intake of all protein
(r=0.143, p<0.0001), and animal protein (r=0.151,
p<0.0001) was found. When expressing macronutrient
intake as percentage of daily energy intake, the fat and
carbohydrate correlations remained insignificant with
r=-0.040, and r=-0.037, respectively, whereas the correlation between BMI-SDS and all protein (r=0.203,
p<0.0001), and animal protein (r=0.163, p<0.0001) further increased. The correlation depended on age (Figure
1), and reached maxima in the group of 10-12 year old
boys (r=0.31, p<0.0001), and girls (r=0.36, p<0.0001),
i.e., protein intake explained up to 13% of the BMI variance in young adolescents. The figure clearly indicates
the propensity at early pubertal age, to become obese when
consuming elevated amounts of protein.

Fig 1. Nutritional protein significantly contributes to body mass index (BMI) variance in an age dependent manner.
Bars indicate the percent of BMI variance that is explained by protein intake (percent of total energy intake).
The interaction is strongest in pre- and early pubertal females (age groups 7-9, and 10-12 years) and males (age
group 10-12 years)
Evidence has accumulated that protein consumption stimulates weight gain at the population level. This concept
seems to contradict current opinion in respect to weight
loss following high protein diets, and needs commenting.
It is true that very high protein diets (with protein contributing to much more than 25% of energy intake) exhibit a
number of metabolic effects. They stimulate postprandial
thermogenesis and the sensation of fullness, suppress appetite and at the individual level, lead to negative energy
balance [9,24,32,34]. These effects are even stronger in
ketogenic low-carbohydrate diets [25,55], and appear to
be independent of the leptin and ghrelin regulation [56],
i.e., the effects of very high protein diets appear to bypass
© GMN

major paths of the physiological regulators of appetite.
Recent evidence suggests a key role of the amino acid
leucin that directly suppress food intake via hypothalamic mTOR signalling [7], and might explain the satiating
effect of the popular very high protein weight loss diets.
These mechanisms however, are not relevant at the population level as the average protein consumption of modern
populations, never contributes to more than 25% of its total energy intake. What makes protein so interesting?
Following regular food processing that already partially
hydrolyses nutritional protein, intraluminal pancreatic
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proteases further digest protein into oligopeptides (some
70%) and free amino acids (some 30%) [27]. Though under ordinary circumstances most amino acids should undergo rapid intestinal metabolism [43,44], free amino acids may bypass their intestinal metabolism. In 1983 it was
shown that monosodium glutamate penetrates into the
human circulation [51]. Bergström and co-workers [3]
showed that the serum levels of most amino acids increased
following a protein rich meal. Also the brain levels of several amino acids increase following ingestion of proteincontaining meals [15].

protein loads will cause unwelcome amino acid signalling and on the long run, result in voracity and weight
gain. We strongly suggest reconsidering the recommended daily allowances of nutritional protein, to abstain from
popular very high protein diets, and particularly from adding the flavouring agent monosodium glutamate.

Glutamate is the most common amino acid in animal protein and accounts for some 16% of meat protein, and some
20% of milk protein weight. The per capita consumption of
this amino acid in everyday food has markedly increased
in recent years. Infants who consume up to 5 g/kg body
weight (BW) of protein per day [28] consume as much as
1 g/kgBW/day of GLU. Glutamate not only serves as the
physiological ligand of the taste receptor umami, the dominant taste of food containing L-GLU, like chicken broth,
meat extracts, ageing cheese; the amino acid glutamate is
the major excitatory neurotransmitter and in this function,
is deeply involved in various hypothalamic regulation including eating behaviour. We recently linked obesity, voracity and growth hormone deficiency, to chronic over-consumption of glutamate [19-22], and reported that blocking
the glutamate-gated Ca2+ ion channel of the NMDA receptor
by Memantine significantly suppresses appetite not only in
rodents, but also in human binge-eating disorder [21].
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How much protein do we need? Millward [36] and Millward and Jackson [37] revised current recommendations
for safe protein/energy ratios both in children and in adults.
They concluded that minimum requirements may approach
the upper range of the obligatory metabolic demands of
daily amounts of some 0.3 to 0.5 g protein per kg body
weight, equivalent to some 4 to 6% of energy, in adult
subjects. Already in 1988, Beaton and Chery (1988) revised protein requirements of infants and suggested
1.1+/-0.1 - 0.2 g/kg/d to be a more reasonable estimate
than the FAO/WHO/UNU estimates of 1.47+/-0.26 g/kg/
d for infants aged 3-4 months. Agostoni and co-workers
[1] considered 7-8% of energy in the 4-month exclusively breastfed infants, and up to the maximum acceptable
levels of 14% of energy in 12-24-month-old infants safe.
They stated that only when protein supply represents less
than 6% and energy is limited, fully breastfed infants are
likely to enter a status of negative nutrient balance. Reeds
and Garlick [45] discussed the dietary requirements for
protein, nitrogen and individual indispensable amino acids and calculated that over the age range of 6-24 months,
a minimum protein-energy ratio of 6.3% was desirable.
These limits are way below current dietary protein consumption, and we are concerned that modern nutritional
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SUMMARY

Õåðìàíóññåí Ì.

NUTRITIONAL PROTEIN INTAKE IS ASSOCIATED
WITH BODY MASS INDEX IN YOUNG ADOLESCENTS

Ãåðìàíñêîå îêñîëîãè÷åñêîå îáùåñòâî, Ãåðìàíèÿ

Hermanussen M.
German Society for Auxology, Germany
Preventing and treating obesity has become a major public health
concern. Obesity results from the imbalance of energy intake
and energy expenditure. Energy intake has increased, energy
expenditure has decreased in recent years. In addition, the proportion of macronutrient intake has changed with a substantial
decline in the percentage of energy from nutritional fat, and an
increase in energy from sweetened beverages. We focus on the
interaction between body mass index and the recent population
wide increase in protein consumption.
7182 three-day weighing and nutritional protocols and anthropometric data of the DONALD (Dortmund Nutritional and Anthropometrical Longitudinally Designed) Study from 1028
healthy children and adolescents, aged 2 to 18 years (51.3%
girls, 48.7% boys), measured between 1985 and March 2006,
were obtained and re-analyzed.
Mean daily energy intake (r=0.060, p>0.1), and the absolute
daily intake of fat (r=0.031, p>0.1), and carbohydrate (r=0.050,
p>0.1) were independent from BMI standard deviation scores
(BMI-SDS). However, a significant interaction between BMISDS and the mean absolute daily intake of all protein (r=0.143,
p<0.0001), and animal protein (r=0.151, p<0.0001) was found.
When expressing macronutrient intake as percentage of daily
energy intake, the fat and carbohydrate correlations remained
insignificant with r=-0.040, and r=-0.037, respectively, whereas the correlation between BMI-SDS and all protein (r=0.203,
p<0.0001), and animal protein (r=0.163, p<0.0001) further increased. The correlation depended on age and reached maxima
in the group of 10-12 year old boys (r=0.31, p<0.0001), and
girls (r=0.36, p<0.0001).
Protein intake explained up to 13% of the BMI variance in young
adolescents. We strongly suggest reconsidering the recommended daily allowances of nutritional protein, to abstain from the
popular very high protein diets, and particularly from adding
the flavouring agent monosodium glutamate.
Key words: protein intake, glutamate, body mass index, appetite control, obesity.
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ÏÐÈÅÌ ÁÅËÊÎÂ Â ÂÈÄÅ ÏÈÙÈ ÂËÈßÅÒ ÍÀ ÈÍÄÅÊÑ ÌÀÑÑÛ ÒÅËÀ Ó ÌÎËÎÄÛÕ ÏÎÄÐÎÑÒÊÎÂ

Ïðåâåíöèÿ è ëå÷åíèå îæèðåíèÿ ÿâëÿåòñÿ çíà÷èìîé ïðîáëåìîé îáùåñòâåííîãî îáðàçîâàíèÿ. Îæèðåíèå ðàçâèâàåòñÿ â
ðåçóëüòàòå äèñáàëàíñà ìåæäó ïîëó÷åíèåì ýíåðãèè è åå ðàñõîäîì. Â ïîñëåäíèå ãîäû ïîëó÷åíèå ýíåðãèè óâåëè÷èâàåòñÿ, à ðàñõîä óìåíüøàåòñÿ. Ñëåäóåò äîáàâèòü òàêæå, ÷òî ñîîòíîøåíèå ìåæäó ìàêðîíóòðèåíòàìè èçìåíÿåòñÿ, èìååò ìåñòî ñóùåñòâåííîå ñíèæåíèå ïðîöåíòà êîëè÷åñòâà ýíåðãèè,
ïîëó÷àåìîé îò ïèùåâûõ æèðîâ, è óâåëè÷èâàåòñÿ ïðîöåíò
êîëè÷åñòâà ýíåðãèè, ïîëó÷àåìîé îò ñëàäêèõ íàïèòêîâ. Ìû
äåëàåì àêöåíò íà îïðåäåëåíèå âçàèìîäåéñòâèÿ ìåæäó èíäåêñîì ìàññû òåëà è íàáëþäàåìûì âûðàæåííûì ïîâûøåíèåì ïîòðåáëåíèÿ áåëêîâ â ïîïóëÿöèè.
Áûëè ïîëó÷åíû è çàíîâî ïðîàíàëèçèðîâàíû ìàòåðèàëû èññëåäîâàíèÿ DONALD (Dortmund Nutritional and
Anthropometrical Longitudinally Designed), â ïåðèîä ìåæäó 1985 ã. è ìàðòîì 2006 ã. Ìàòåðèàëû âêëþ÷àëè â ñåáÿ
àíòðîïîìåòðè÷åñêèå äàííûå 1028-è çäîðîâûõ äåòåé è ïîäðîñòêîâ, â âîçðàñòå îò 2 äî 18 ëåò è 7182-õ ïðîòîêîëîâ ñ
óêàçàíèåì ðåçóëüòàòîâ âçâåøèâàíèÿ è ïðèåìà ïèùè â òå÷åíèå 3-õ äíåé.
Ñðåäíåå ïîëó÷åíèå ýíåðãèè (r=0.060, p>0.1) è àáñîëþòíîå
ïîëó÷åíèå æèðîâ (r=0.031, p>0.1) è óãëåâîäîâ (r=0.050,
p>0.1) íå çàâèñåëè îò áàëëîâ ñòàíäàðòíîé äåâèàöèè èíäåêñà ìàññû òåëà (BMI-SDS). Â òî æå âðåìÿ áûëà îáíàðóæåíà ñóùåñòâåííàÿ ñâÿçü ìåæäó BMI-SDS è ñðåäíåé àáñîëþòíîãî ïðèåìà âñåõ áåëêîâ (r=0.143, p<0.0001) è æèâîòíûõ áåëêîâ (r=0.151, p<0.0001) çà äåíü. Êîãäà âûðàæàëè ïðèåì ìàêðîíóòðèåíòîâ â âèäå ïðîöåíòà ê ïðèåìó ýíåðãèè çà äåíü, êîððåëÿöèè ñ æèðàìè è áåëêàìè îñòàâàëèñü
íåñóùåñòâåííûìè (r=-0.040 è r=-0.037 ñîîòâåòñòâåííî), â
òî âðåìÿ êàê êîððåëÿöèè ìåæäó BMI-SDS è îáùèìè è
æèâîòíûìè ïðîòåèíàìè äàëåå óñèëèâàëàñü (r=0.203,
p<0.0001 èr=0.163, p<0.0001, ñîîòâåòñòâåííî). Êîððåëÿöèÿ
çàâèñèò îò âîçðàñòà è äîñòèãàåò ìàêñèìóìà â ãðóïïå ìàëü÷èêîâ è äåâî÷åê 10-12 ëåò (r=0.31, p<0.0001 è r=0.36,
p<0.0001, ñîîòâåòñòâåííî).
Ïðèåì áåëêîâ îáúÿñíÿåò äî 13% êîëåáàíèé èíäåêñà ìàññû
òåëà ó ìîëîäûõ ïîäðîñòêîâ. Ìû ñ÷èòàåì íåîáõîäèìûì ïåðåñìîòðåòü ðåêîìåíäàöèè ïî ïðèåìó áåëêîâ, îòêàçàòüñÿ îò
ïîïóëÿðíûõ äèåò ñ èõ âûñîêèì ñîäåðæàíèåì è, â îñîáåííîñòè, îò äîáàâëåíèÿ ìîíîíàòðèåâåãî ãëþòàìàòà – âåùåñòâà,
ïðèäàþùåãî âêóñ ïèùå.
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CLINICAL AND PSYCHOLOGICAL CHARACTERISTICS OF SCHOOL ADAPTATION
Jorjoliani L, Vekua M, Chkhartishvili E, Karseladze R, Saginadze L, Bigvava T.
I. Paghava Institute of Pediatrics, Tbilisi, Georgia
Last decades life conditions bring adaptive systems in
children to deal with a significant exam. The adaptation
procedure with ever changeable environment is considered as combined action results of adaptation and compensation. The structural body transformation takes place
according to the changes accruing in external or internal
world during adaptation. But during compensation to protect the unity of the body all structural and functional abilities are limited to the certain condition [2,6,8].
The adaptation procedure to impact an egzo- and endogenetic factors mainly is carried out by means of hypothalamus and reticular-limbic complex. One of the important
unit in psycho-physiological disadaptation is disintegration in relationship of emotional, vegetative and cerebral
systems and diminished adequate adaptive reactions. In
this case higher hierarchal level systems are starting to
work and not only biological but also physiological and
social functions are deranged [1,7,9] in a child organism.
We can notice serious problems in adaptation to the schooling in 60-76% of the of primary school age children: decrease of interest towards learning, lack of organization,
carelessness, confusion, aggressiveness, and complex relations with mates, etc [4,10]. In general, school disadaptation is a multifactor process which influences negatively on a child’s organism, changes her/his activity, causes
decrease of working ability, alteration of intellectual functions and violates the procedure of proper personality development of a child [3,5]. All above -mentioned provide
actuality of problem if we consider wide distribution of
disadaptative syndrome.
Aim of the study: Clinical and psychological characteristics of adaptation ability and disadaptation violation in
primary school age children.
Material and methods. The research covered 120 practically healthy 6 – 8 y -young school age - (70 girls and 50
boys) children. The school selection and subject of study,
after the preliminary identification, was performed under
the randomization method (simple, random selection-with
ballot – box).
All of them studied at secondary school. The end of the
study year was chosen as a research period.
The criteria for inclusion in the research were: the primary school age (6-8); a child study at secondary school at
© GMN

the moment of the start of research; parent’s consent for
children psychological study and full anamnesis data provision.
The criteria for exclusion from the study were: co-existing somatic or neurotic pathologies that could cause school
disadaptation; established adjacent neurotic-psycho disorders.
The cross sectional, one moment research was done that
covered estimation of child mental development and academic results; readiness for school and school disadaptation study according to D Stot’s “Map of Observation”;
Determination of adaptive potential and vegetative nervous system functional state was performed by specifically for children adapted charts.
A special chart-questionnaire for children was filled in,
that included early anamnesis, information about micro social environment, family conditions, psychomotor development characteristics and so forth. Additional information was obtained from policlinic documentation; conversations with parents and teachers were held. The questioning methods by phone calls and interviews were used
as well.
Data were processed with statistic analyses method (program system SPSS – 11v).
Results and their discussion. Three age groups were
determined from under observation of 6 – 8 y. 120 children where equal number of children was included. One
year study period covered 6 years of age 40 children (boys
17(14%), girls 23(19%)); Two years study period, 7 years
of age – 40 children (boys 18(15%0, girls (22(18%));
Three years study period covered 8 years of age 40 children (boys 15 (13%), girls 25 (21%)).
In yearly development history pre- and perinatal pathologies were detected in 46% of researched patients, including 30% different types of pregnancy injuries. The further psychomotor development of children went according to the age. In many cases the existence of the residual
organic syndromes were noticed. In 25% of cases the conflicts among the members of the family and family disharmony were revealed; 27 children grew up in divorced
families. From the studied contingent 56% of the pupils
(67 children) were practically healthy and well adapted to
the school assignments. In the rest cases different forms
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and degrees of disorder of the school disadaptation were
revealed: contingent components of disadaptation – academic results, secondary school abilities, habits and knowledge decrease, was revealed especially in the children at
second form (14%). Emotional personal disorder towards
teaching – passive abilities, protest reactions, negative
attitude to the teachers and generally school, was revealed
in the children at second and third form (18%), but behavior repeated and hard corrected disorders – negative
reactions, regular violation of disciplines, school “vandalism”, were mostly found out in the children at third
form (12%).
To estimate readiness for school and school disadaptation
data we used the “Map of Observation” by D.Stot’s mainly teachers and parents took part in filling in it. Providing
the age of the children, 8 syndromes out of 15 units of
“Map of Observation” were selected that was distributed
according to the age (6 – 7 – 8 yy).
Distrust to new people (25% - 16% - 11%), confusion to
adults (30% - 24% - 225), confusion to children (27% 21% - 15%), aggressive attitude to adults (18% - 19% 27%), agitation (15% - 25% - 28%), emotional tension
(38% - 21% - 20%), aggressive attitude to children (12%
- 12% - 11%), neurotic symptoms (6% - 14% - 17%), respectively.
Distrust to new people, confusion to adults and children,
emotional tension were excessive in the children at the
first form. At the increase of the age aggressive attitude to
adults, confusion and neurotic symptoms were prevailed.
Semiotics of the vegetative function was revealed in 65
children. It was ascertained that in the children of the children of primary school age dysfunction of the digestion
tract (70%), easy tiredness (65%), headache (55%), sleep
disorder (42%), palpitation (39%), heavy sweatiness (27%),
limb dump and marble color (12%), were noticed. 25% of
the first form children had vegetative dysfunction, and at
the forth form mentioned index increased to 41%.
On the basis of the received results, the significant role of
the pre- and perinatal pathology in primary school age
was revealed in formation of the school disadaptation and
relatively less social factors. Along the growth increased
anxiety for micro social and family problems especially
in boys were marked.
The revelations of the school disadaptation must be considered as a tense functional state of the adaptive barrier,
which still is not a pathological procedure and is underway within the psycho adaptation mechanism.
Thus, the received results enabled us to reveal the school
disadaptation characteristics in young children, causative
90

aspects of formation and age-specific characteristics. The
mentioned must be taken into the consideration during
the elaboration of the school disadaptation prevention and
complex rehabilitation actions.
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SUMMARY
CLINICAL AND PSYCHOLOGICAL CHARACTERISTICS OF SCHOOL ADAPTATION
Jorjoliani L, Vekua M, Chkhartishvili E, Karseladze R, Saginadze L, Bigvava T.
I. Paghava Institute of Pediatrics, Tbilisi, Georgia
70 girls and 50 boys – totally 120 practically healthy children
were examined; Three age-specific groups with equal number
of children were chosen. Goal of the research was to evaluate
the adaptation ability and analyse the disadaptive derangements
in primary school age children. Cross-sectional, one moment
research was carried out according to D. Stot’s “Map of Observation”. Adaptive potential determination and evaluation of
vegetative nervous system functional state was done. Special
charts for children were filled in. 56% of pupils were practically healthy and well adapted to school obligations. In the rest of
cases different degree and form of school dysadaptation derangements were revealed. The dysadaptation contingent with cognitive function was seen in 14% of children. Emotional attitude
derangements to learning process was revealed in 18% of chil-
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dren.; and hard to cope with the derangements correction in
behavior was seen in 12% of children. The study results enabled us to reveal different types of school dysadaptation in primary school age children as well as to study the main reasons
for their formation on the basis of age-specific characteristics.

The above-mentioned fact should be taken into consideration
while elaborating complex rehabilitation actions and school disadaptation prevention.
Key words: primary school age, adaptation ability, adaptive
potential.

ÐÅÇÞÌÅ
ÊËÈÍÈÊÎ-ÏÑÈÕÎËÎÃÈ×ÅÑÊÀß ÕÀÐÀÊÒÅÐÈÑÒÈÊÀ ØÊÎËÜÍÎÉ ÀÄÀÏÒÀÖÈÈ
Ó ÄÅÒÅÉ ÌËÀÄØÅÃÎ ØÊÎËÜÍÎÃÎ ÂÎÇÐÀÑÒÀ
Æîðæîëèàíè Ë.Ã., Âåêóà Ì.Â., ×õàðòèøâèëè Å.Ñ., Êàðñåëàäçå Ð.Ë., Ñàãèíàäçå Ë.Ê., Áèãâàâà Ò.Ê.
Èíñòèòóò ïåäèàòðèè èì. È.Ê. Ïàãàâà, Òáèëèñè, Ãðóçèÿ
Ðàáîòà ïîñâÿùàåòñÿ îöåíêå àäàïòàöèîííîé ñïîñîáíîñòè è
àíàëèçó äèçàäàïòàöèîííûõ íàðóøåíèé ó øêîëüíèêîâ ìëàäøåãî âîçðàñòà, Áûëà èñïîëüçîâàíà «êàðòà íàáëþäåíèé» ïî Ä. Ñòîòó. 56% øêîëüíèêîâ áûëè ïðàêòè÷åñêè çäîðîâûìè è õîðîøî
àäàïòèðîâàíû ê ó÷åáíîìó ïðîöåññó. Â îñòàëüíûõ ñëó÷àÿõ âûÿâëåíû äèçàäàïòàöèè ðàçëè÷íîé ñòåïåíè è ôîðìû. Ïðè ýòîì:
äèçàäàïòàöèè â ôîðìå íàðóøåíèÿ êîãíèòèâíîé ôóíêöèè íàáëþäàëèñü ó 14% äåòåé, ýìîöèîíàëüíàÿ ëàáèëüíîñòü ê ó÷åáå

- ó 18%, òðóäíîñòü ïðè êîððåêöèè íàðóøåíèÿ ïîâåäåíèÿ - ó
12% äåòåé. Âûÿâëåííûå äàííûå óêàçûâàþò íà ðàçëè÷íûå òèïû
øêîëüíîé äèçàäàïòàöèè ó äåòåé ìëàäøåãî øêîëüíîãî âîçðàñòà, ÷òî äèêòóåò íåîáõîäèìîñòü èññëåäîâàòü îñíîâíûå ïðè÷èíû èõ ôîðìèðîâàíèÿ ñ ó÷åòîì ñïåöèôè÷íûõ âîçðàñòíûõ îñîáåííîñòåé. Ïîëàãàåì, ÷òî ïîëó÷åííûå äàííûå ñëåäóåò ó÷èòûâàòü ïðè ðàçðàáîòêå êîìïëåêñíûõ ðåàáèëèòàöèîííûõ ìåðîïðèÿòèé è ïðåâåíöèè øêîëüíîé äèçàäàïòàöèè.

HEMATOLOGIC RESPONSE TO HYDROXYUREA THERAPY
IN CHILDREN WITH β-THALASSEMIA MAJOR
Mtvarelidze Z, Kvezereli-Kopadze A, Kvezereli-Kopadze M, Mestiashvili I.
Department of Hematology Pediatric Clinic of the Tbilisi State Medical University and I.Pagava Research Institute
of Pediatrics and G.Mukhadze Institute of Hematology and Transfusiology, Tbilisi, Georgia
β-thalassemia is a common single-gene disorder and poses
an important public health problem in many countries, Georgia is among them [1,8,11]. β+-thalassemia gene frequency
in Georgia averages 0,019 (3,79% gene carriers) [1,2].

jor were made based on the clinical, hematologic and hemoglobin electrophoresis profiles. Each patient was transfusion-dependent from early childhood (from 6 month to
2 years) and splenectomized (from 3 years to 6 years).

Augmentation of fetal hemoglobin (HbF) synthesis can reduce the severity of β-thalassemia by improving the inbalance between α-globin and non-α-globin chains [10,12].
Pharmacological agents such as Hydroxyurea (HU) have been
known to cause induction of HbF, but the efficacy of this
treatment in β-thalassemia patients is unclear [3-7,9,13-15].

The patients - three boys and three girls, ranged in age
from 8 years to 13 years (average 9,8 years). All of them
were treated in the Hematology Department of the Pediatric Clinic of the Tbilisi State Medical University with
regular follow-up ever 3-4 weeks. All patients and their
parents were informed about the possibility of side-effects
and complications during therapy with HU. After informed
consent was obtained, baseline and serial hematologic tests
and measurements were performed. Complete blood count
(CBC), microscopic examination of the blood smear, and
reticulocyte count were determined by conventional methods. Percentages of HbF and HbA2 were obtained by elution after electrophoresis in cellulose acetate. The hematologic parameters were determined weekly, during the
first 2 months of therapy, and then monthly intervals. HbF

This study was undertaken to evaluate the clinical and
hematologic responses in six, school-aged, transfusiondependent patients with β+-thalassemia phenotype to treatment with HU during 5 years in Georgia.
Material and methods. Six patients with β+-thalassemia
phenotype were enrolled in the study from September 2001
to October 2006. The diagnoses of β+-thalassemias ma© GMN
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was measured at the beginning, after 1,2 and 5 years of
treatment. Serum ferritin was determined using a radioimmunoassay method.
All six patients were treated with HU. At 10 days before
the start of the therapy, patients received the next in turn
transfusion with washed red cells, because at the beginning of the treatment a steady-state value of the Hb was to
be 90 mg/L or higher. The starting dose was 5 mg/kg per
day (5 days/week) given orally, once a day. The dose
was adjusted upward at increments of 5 mg/kg per day
at intervals of 12-24 weeks until hematologic toxic effects were noted (Leukocyte count <2x109/L, platelet
count <80x10 9 /L and absolute reticulocyte count
<50,000/ML). The maximal average tolerable dose was
15 mg/kg per day.
Statistical analysis was performed with MICROSTA software (Ecosoft, Inc).
Results and their discussion. After the first 5 months of
therapy, blood transfusions were given at intervals of 4-5
weeks. During the next six month, patients needed red
cell transfusion at intervals of 6-8 weeks. During this period, the patients “felt better and had more energy”.
Hepatomegaly decrease or change in liver size was not
observed. After 1 year of HU therapy, the transfusions
were stopped in three cases. Their total Hb level stabilized and then increased. Two patients had significantly
decreased need for transfusions (every 4-5 months), but

their Hb level did not change from those recorded pretreatment. One patient continued to receive transfusions
at intervals of 6-8 weeks. His Hb level decreased slowly
from that recorded pretreated.
HbF level rose in all patients, but the response was variable. The level of HbF increased from 60% to 85% in patient 1, from 38%-68% in patient 5 and from 16% to 52%
in patient 6. Thus, increase of HbF levels in three patients
was significant (25%, 30% and 36% respectively), and
there children became completely transfusion-free. The
rise in HbF levels was not as marked in the other three
patients (17%, 10,3% and 3%, respectively). We were able
to classify three categories of HU response: a good response in patients who shifted from monthly blood transfusion to a stable transfusion-free condition at an average
Hb level of more than 100 mg/L, a moderate response in
patients who remained transfusion-dependent, but at longer intervals (4 months or more) and no response in patient, who after treatment for 1 year remained at the same
level of transfusion-dependence.
Levels of serum ferritin decrease during HU treatment,
which was particularly convincing in cases, when red cell
transfusions stopped. In other cases, there was little decrease. There was an important decrease in reticulocyte
count in cases, when the transfusions were stopped.
Hematological parameters before, after 1 and 5 years of
HU treatment are presented in Table 1.

Table 1. Hematological parameters before, after 1 and 5 years of HU treatment

Patient
No
1
2
3
4
5
6

Age
(yr)
/sex
12/F*
13/M
8/F
8/M
10/F*
8/M*

Hb
(mg/L)
90.0
90.0
100.0
90.0
96.0
100.0

Before therapy
Rt
HbF Ferritin
(%) (%) (ng/ml)
8.5 60.0
894.0
4.7 10.0
826.0
2.7
6.2
814.0
9.0
9.0
448.0
7.0 38.0
410.0
9.0 16.0
520.0

After 1 years
Hb
Rt
HbF
(mg/L) (%) (%)
98.0
7.6 75.0
88.0
4.4 12.5
90.0
1.8 10.4
80.0
8.4 10.0
100.0
7.0 60.0
102.0
8.7 20.0

Hb
(mg/L)
102.0
90.0
100.0
80.0
102.0
108.0

After 5 years
Rt
HbF Ferritin
(%) (%)
(ng/ml)
5.8 85.0
595.0
4.4 27.0
816.0
2.0 16.5
798.0
5.8 12.0
444.0
6.4 68.0
350.0
4.7 52.0
350.0

Rt - reticulocytes, HbF - fetal hemoglobin; * - good response to HU therapy (HbF > 20%)
Five children were treated for more than 5 years with no
further major variation in levels of Hb. At the most recent
follow-up, three patients had gone more than 5 years without transfusions. During this time their level of Hb remained between 100 gm/L and 108 mg/L.
There was no serious complication of treatment with HU.
Total leukocyte count, absolute neutrophil count, and platelet count remained normal in all patients, even through an
erythropoietic toxic reaction occurred in one patient at a
dose 15 mg/kg per day, resulting in an acute drop in Hb
and reticulocyte levels to below baseline levels. Adminis92

tration of HU was then stopped, and the Hb levels increased before a return to baseline. Further treatment with
HU was given at the dosage of 5 mg/kg per day. There
were no complications.
Our results demonstrated that in children with high HbF
levels, the HU therapy is more effective than it is in children with low baseline HbF levels. So, HbF has prognostic importance, and low baseline HbF levels (below 15%)
were predictors of poor response. Thus, HU could be particularly useful in countries such as Georgia, where supplies of blood and chelating agents are limited.
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Decreased levels of serum ferritin after treatment with HU
suggested improvement in iron balance and these patients
will use less Desferal (the decrease of ferritin is connected
mostly with reducing or stopping the hemotransfusions).
We note, that HU has a more general role in augmenting
globin synthesis, increasing β–globin in some β+-thalassemia phenotype patients who maintain the capacity to
express normal β–globin chains.
The side-effects of HU depend on the dose. No significant side-effect was observed with this low-dose, longterm HU regimen, and regular hematological analyses
showed no evidence of marrow toxicity.
Thus, it may concluded that low doses (5-10 mg/kg per
day, 5 days/week) of HU after 12-18 months of therapy
may correct the anemia and can eliminate or minimize the
transfusional needs in children with β+-thalassemia major
in cases when the patient’s baseline HbF level is 15% and
more and its increase during the treatment is to above 20%.
The main problem is to discover how enhance the oxygen
release of HbF in future.
Our results raise cautious optimism that β+-thalassemia
major patients may benefit from treatment with HU.
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SUMMARY
HEMATOLOGIC RESPONSE TO HYDROXYUREA
THERAPY IN CHILDREN WITH β-THALASSEMIA
MAJOR
Mtvarelidze Z, Kvezereli-Kopadze A, Kvezereli-Kopadze M,
Mestiashvili I.
Department of Hematology, Pediatric Clinic of the Tbilisi State
Medical University and I.Pagava Research Institute of Pediatrics and G.Mukhadze Institute of Hematology and Transfusiology, Tbilisi, Georgia
β-thalassemia major is the most common monogenic hereditary
blood disease in children. β+-thalassemia major gene frequency in Georgia averages 0,019 (3,79% gene carriers). Hydroxyurea (HU) has been known to cause induction of fetal hemoglobin (HbF), but the efficacy of this treatment in β-thalassemia patients is still unclear.
This study was undertaken to evaluate the clinical and hematologic responses in patients with β+-thalassemia to treatment with
HU during 5 years in Georgia.
Six children, aged 8 years to 13 years with transfusion-dependent β+-thalassemia phenotype were enrolled in a trial to assess
the response to HU therapy. Hemoglobin, reticulocyte count,
HbF and ferritin were evaluated. The starting dose of HU was
5 mg/kg per day (5 days week) given orally once a day. Response to therapy was evaluated at 1, 2, and 5 years of treatment.
Clinical improvement and rise in the HbF levels was observed
in all patients. We report three cases of a remarkable response
to treatment with HU in which the red cell transfusion was
stopped after 1 year of treatment, and the patients became completely transfusion-free for more than 5 years. A moderate response was seen in two patients, who remained transfusion-dependent, but at longer intervals. There was no serious complication of treatment with HU.
Long-term HU therapy may correct the anemia and can elimi-
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nate or minimize the transfusional needs in children with β+-thalassemia major in cases, when the patient’s baseline HbF level
is ≥15% and its increase during the treatment is up to 20%.

Öåëüþ èññëåäîâàíèÿ ÿâèëàñü îöåíêà êëèíè÷åñêèõ è ãåìàòîëîãè÷åñêèõ ðåçóëüòàòîâ ëå÷åíèÿ áîëüíûõ áîëüøîé β+-òàëàññåìèåé ãèäðîêñèìî÷åâèíîé â Ãðóçèè.
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Äëÿ îöåíêè ðåçóëüòàòîâ ëå÷åíèÿ ÃÌ â òå÷åíèå 5-è ëåò ïîä
íàáëþäåíèåì íàõîäèëèñü 6 áîëüíûõ òðàíñôóçèÿ-çàâèñèìîé
β+- òàëàññåìèåé â âîçðàñòå îò 8 äî 13 ëåò. Èçó÷àëèñü ïîêàçàòåëè ãåìîãëîáèíà, ÍÂF, ôåððèòèíà è êîëè÷åñòâî ðåòèêóëîöèòîâ. Ñòàðòîâàÿ äîçà ÃÌ ñîñòàâèëà 5 ìã/êã/ñóò ýíòåðàëüíî, îäèí ðàç â äåíü (5 äíåé â íåäåëþ). Îöåíêó ðåçóëüòàòîâ
òåðàïèè ïðîâîäèëè ñïóñòÿ 1, 2 è 5 ëåò.

ÐÅÇÞÌÅ
ÃÅÌÀÒÎËÎÃÈ×ÅÑÊÈÉ ÎÒÂÅÒ ÍÀ ÒÅÐÀÏÈÞ ÃÈÄÐÎÊÑÈÌÎ×ÅÂÈÍÎÉ Ó ÄÅÒÅÉ Ñ ÁÎËÜØÎÉ β-ÒÀËÀÑÑÅÌÈÅÉ
Ìòâàðåëèäçå Ç.Ã., Êâåçåðåëè-Êîïàäçå À.Í., ÊâåçåðåëèÊîïàäçå Ì.À., Ìåñòèàøâèëè È.Ã.
Îòäåëåíèå ãåìàòîëîãèè ïåäèàòðè÷åñêîé êëèíèêè ÒÃÌÓ è
ÍÈÈ ïåäèàòðèè èì. È.Ê. Ïàãàâà; ÍÈÈ ãåìàòîëîãèè è ïåðåëèâàíèÿ êðîâè èì. Ã. Ìóõàäçå, Ãðóçèÿ
β-òàëàññåìèÿ ÿâëÿåòñÿ îäíîé èç íàèáîëåå ðàñïðîñòðàí¸ííûõ ìîíîãåííûõ âðîæäåííûõ çàáîëåâàíèé êðîâè ó äåòåé.
×àñòîòà âñòðå÷àåìîñòè ãåíà β+-òàëàññåìèè â Ãðóçèè, â ñðåäíåì, ñîñòàâëÿåò 0,019 (3,79% - íîñèòåëè ãåíà). Ïðåïàðàò ãèäðîêñèìî÷åâèíà (ÃÌ) â íàñòîÿùåå âðåìÿ èçâåñòåí êàê êàóçàëüíûé èíäóêòîð ôåòàëüíîãî ãåìîãëîáèíà (ÍÂF), îäíàêî, ìåõàíèçì åãî äåéñòâèÿ ïðè ëå÷åíèè β-òàëàññåìèè äî êîíöà íå ÿñåí.

Óëó÷øåíèå êëèíè÷åñêîãî ñîñòîÿíèÿ è ïîâûøåíèå óðîâíÿ
ÍÂF íàáëþäàëè ó âñåõ áîëüíûõ. Îñîáåííî ñëåäóåò âûäåëèòü
3-õ ïàöèåíòîâ, ó êîòîðûõ áûë ïîëó÷åí îïòèìàëüíûé ðåçóëüòàò: ÷åðåç ãîä ïîñëå íà÷àëà òåðàïèè ÃÌ, ïîëíîñòüþ èñ÷åçëà
íåîáõîäèìîñòü â òðàíñôóçèè ýðèòðîöèòàðíîé ìàññû è èì íå
òðåáîâàëàñü ãåìîòðàíñôóçèÿ áîëåå 5-è ëåò. Óìåðåííûé ýôôåêò íàáëþäàëñÿ ó 2-õ ïàöèåíòîâ, êîòîðûå íóæäàëèñü â ãåìîòðàíñôóçèè, îäíàêî ñ áîëåå äëèòåëüíûìè èíòåðâàëàìè.
Ñåðüåçíûõ îñëîæíåíèé ïðè ïðèìåíåíèè ÃÌ íå íàáëþäàëîñü.
Äëèòåëüíàÿ òåðàïèÿ ñ ïðèìåíåíèåì ÃÌ ñïîñîáñòâóåò êîððåêöèè àíåìèè è óñòðàíÿåò â öåëîì èëè ñíèæàåò äî ìèíèìóìà íåîáõîäèìîñòü â ãåìîòðàíñôóçèÿõ ó äåòåé ñ áîëüøîé
β+- òàëàññåìèåé â ñëó÷àÿõ, ãäå óðîâåíü ÍÂF≥15% è â ïðîöåñåå ëå÷åíèÿ ïîâûøàåòñÿ äî 20%.

EXPERT DIAGNOSIS IN TALL STATURE: EDITS 1.1 DIAGNOSTIC SOFTWARE EFFICACY
Paghava I.
Pediatric Clinic of the Tbilisi State Medical University, Tbilisi, Georgia
Tall stature, which may be defined as height above the 97th
percentile, is present in case of many pediatric disorders
and bears much importance in terms of physical, emotional
and social well-being of affected individuals; diagnostic
approach to overgrowth and tall stature related disorders is
of particular importance for clinical medicine [2,8,15,35].
It is noteworthy, that many cases of overgrowth and tall
stature syndrome fall on a share of the so called rare diseases [16]; the prevalence of the latter being less than 0.07 or
0.05%, according to the US and European definitions;
being rare, these clinical conditions constitute a serious
diagnostic jig-saw for the majority of regular medical professionals not specializing in the field and lacking the relevant experience. However, this expertise gap may be
filled by the usage of computerized tools created with the
aim of simulating human reasoning.
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The progress in the application of artificial intelligence,
computer sciences and information processing techniques
has resulted in the development of various medical expert
systems [13,14,20,32,33], particularly for application in
pediatrics [11].
It is noteworthy, that in 2006 the seemingly first expert
system for diagnosing of disorders and syndromes manifested by tall stature was created: An Expert System for
Differential Diagnosis of Tall Stature Syndrome [18], version 1.0. Recently, in 2007 it was further developed into
the subsequent version [17], version 1.1, now called
EDITS (Expert Diagnosis In Tall Stature).
However, the efficiency of the aforecited diagnostic software remains to be researched. It would be also helpful to
compare it to the efficiency of other diagnostic computer
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databases, like POSSUM, SYNDROC and LDDB [7,19,
28,29], which have some information about tall stature
related syndromes in their knowledge base along with data
about many other dysmorphological disorders.
Our goal was to evaluate the last available version of a
specialized expert system for the differential diagnosis of
the tall stature syndrome (EDITS 1.1).
Materials and methods. EDITS version 1.1 was evaluated by making it diagnose sets of clinical and laboratory
criteria published as case reports in medical scientific literature, and analyzing the results obtained.
The case reports were selected randomly by means of
the National Center for Biotechnology Information online database PubMed. Names of the syndromes were
used as keywords, while search results were limited to
“Links to free full text” and “Case Reports” as “Type
of Articles”. Retrieved works were sorted for the ones
containing the best description of the case. In an attempt to imitate the real-life clinical situation no preference was given to cases with “standard” clinical presentation. The rarity of the diseases/syndromes that may
manifest tall stature varies a lot [16]. So, for the extremely rare syndromes (only up to 10-15 cases published) we had to consult the seminal papers. Less rare
disorders with tens of published cases as well as relatively common rare diseases with hundreds of reported
and published cases were represented by the case reports found by means of PubMed.

After retrieving the case reports, the cases’ data were collected. In all cases the tall stature (unspecified) diagnostic criterion was added if not already specified in the case report in
order to make the case applicable to the expert system. The
data were input into the EDITS 1.1. The results constituted a
list of the top five most-probable diseases/syndromes, ranked
in the order of likelihood along with their probability; the
presence, if any, of the correct diagnosis on the list generated
by the expert system was registered, as well as its likelihood
rank and numerical probability.
Obtained results were analyzed and compared to those of
other expert systems.
Results and their discussion. 21 cases of 12 diseases were
processed (Table). In 14 cases out of 21 (66.67%) the diagnosis established by the authors (referral diagnosis) of the
case reports was included in the top five most probable diagnoses listed by the expert system. In 8 cases (38.10%)
the referral diagnosis was ranked the first by the expert system, and in one more case the authors of the case report
were suggesting two alternative diagnoses: Marshall-Smith
syndrome and Weaver syndrome; the expert system ranked
Marshall-Smith syndrome as the first diagnosis, and Weaver
syndrome as the third diagnosis; therefore we may conjecture that the referral diagnosis was ranked the first in 9 cases and not 8 out of 21 (42.86%). The referral diagnosis was
ranked the second in 2 cases out of 21 (9.52%), the third
also in 2 cases (9.52%) (ignoring the case when one of the
referral diagnoses was ranked the third, while another one
was ranked the first), the fourth in 1 case (4.76%).

Table. Evaluation of EDITS 1.1. Case report sources, disease or syndrome names,
correct diagnosis ranks and its probabilities are listed
Source

Disease/syndrome

22: fam ily 602,
the older brother
22, fam ily 576
26
21
36
27
4
30

M ental retardation, X-linked, m arfanoid
habitus
M ental retardation, X-linked, m arfanoid
habitus
Perlman syn drom e
Perlman syn drom e
Zunich-Kaye syndrom e
Zunich-Kaye syndrom e
W eaver syn drom e
W eaver or M arshall-Smith syndrom e

25
24
3
6
34
1
12, case 2
10
9
31
5
23, case 3
23, case 2

Sim pson-Golabi-Behm el syndrom e
Proteus syndrom e
Proteus syndrom e
Klinefelter syndrom e
Klinefelter syndrom e
Beckwith-Wiedem ann
Beckwith-Wiedem ann
Bardet-Biedl
Bardet-Biedl
Bannayan-Riley-Ruvalcaba
Bannayan-Riley-Ruvalcaba
Sotos
Sotos
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Correct Diagnosis
(Rank, if listed)
not listed

Probability

2 nd
not listed
not listed
1 st
1 st
4 th
1 st
(M arshall-Sm ith)
(W eaver)
1 st
not listed
not listed
1 st
3 rd
1 st
1 st
1 st
1 st
3 rd
not listed
not listed
2 nd

0.75

3 rd

99.93
78.36
<0.01
97.27 0.04
100.00
99.72
18.32
99.93
100.00
100.00
99.97
<0.01
<0.01
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The evaluation results are summarized in Fig. 1.
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Listed
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20%
0%

A) Case s (n=21)

B) Cas es (n=21)

Not lis ted

33,33

33,33

Lis ted

66,67

1st place

42,86

2nd place

9,52

3rd place

9,52

4th place

4,76

Fig. 1. EDITS v. 1.1 evaluation results: A) Listing the referral (correct) diagnosis among the top
five most probable diagnoses. B) Percentage of different ranking of the referral (correct) diagnosis
In 64.29% of all the cases when the correct diagnosis was put on the top five list, the correct diagnosis ranked first (Fig. 2).
100%
90%
80%
70%
60%
Ranked 1st

50%

Ranked 2nd-4th

40%
30%
20%
10%
0%

Correct Diagnoses Ranking

Ranked 1st

64,29

Ranked 2nd-4th

35,71

Fig. 2. The percentage of the correct diagnosis ranked first in the total number
of correct diagnoses put on the top five answers list generated by EDITS 1.1
The overall result, in terms of efficiency of EDITS 1.1
(the condition is diagnosed, or better say listed among
the top five most probable diagnoses in 66.67%, two
thirds of cases) is not ideal, but seems to prove that the
software is not a purely theoretical plaything: despite
the limited sample size and certain limitations imposed
by using the literary data instead of first-hand clinical
cases, it showed a certain practical value and can be freely
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applied in the clinical practice as an auxiliary tool supporting a physician.
The efficacy of this expert system is more or less in line
(Fig. 3) with that demonstrated by other more general diagnostic software programs like SYNDROC and POSSUM (Pictures of Standard Syndromes and Undiagnosed
Malformations), or a “bibliographic database” like OMIM
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(On-line Mendelian Inheritance in Man) [19,29]. For instance, the percentage of “correct” (referral, in our case)
diagnoses ranked first was 80% for SYNDROC (applying both pseudo-Bayesian method and an heuristic approach), in contrast to 43% of EDITS, which nevertheless proved to be a more or less close match to POSSUM
results: 54% [19,28]. SYNDROC, ranking correct diag-

noses among the top two answers in 95% of cases is far
ahead of EDITS doing that only in 52% of cases; however, as already mentioned, the latter ranks the correct diagnoses among the five top answers in 66.67% of cases, and
thus has an advantage to OMIM, who does that in “above
50%” of cases [28,29].
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30

EDITS
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10
0
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95

Possum
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among top 3
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among top 4
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among top 5)

50

OMIM
ESHND

47,06

62,75

76,47

84,31

86,27

EDITS

42,86

52,38

61,9

66,66

66,66

Fig. 3. Efficacy of SYNDROC, POSSUM, OMIM, ESHND and EDITS expert systems.
Percentage of different ranking of the correct diagnosis
100
80
60

ESHND
EDITS

40
20
0

Ranked 1st

Ranked 2nd

Ranked 3rd

Ranked 4th

Ranked 5th

ESHND

54,55

18,18

15,91

9,09

2,27

EDITS

64,29

14,29

14,29

7,14

0

Fig. 4. Efficacy of EDITS and ESHND expert systems. Percentage of the correct diagnoses ranked 1st, 2nd, 3rd, 4th
and 5th in the total number of correct diagnoses put on the top five answers list generated by the expert system
The comparison with the Expert System for Differential
Diagnosis of Hereditary Neuromuscular Diseases in Children [20] seems to be of a particular interest (Fig. 3). The
latter, conventionally called ESHND, and the EDITS employ the same algorithm, and the creators of ESHND took
part in elaboration of the early version of EDITS [18].
Therefore it is quite remarkable that the former showed
somewhat better results than the latter (last version 1.1):
correct diagnoses ranked first in 47% of cases vs. 43%,
ranked among the three top answers in 76% vs. 62%,
© GMN

ranked among the top five answers in 86% vs. 67% (Fig. 2).
Sharing the same algorithm, these two expert systems differ in terms of the knowledge bases and the essence of the
clinical material formalized [17,18,20]. ESHND is based
on the knowledge base of 7 experts and comprises 306
diagnostic criteria for 26 diseases [20], whereas EDITS
1.1 is based on the knowledge base of 5 experts and comprises 824 diagnostic criteria for 81 diseases or syndromes
[17]. On the other hand, ESHND is dealing with a limited
number of relatively well-researched and common dis97
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eases, while EDITS focuses on a much bigger number of
“orphan” rare disorders, being generally less common and
less researched, with few exceptions; these diseases or
syndromes are also mainly hereditary and should be therefore less variable in terms of clinical and laboratory indices, but current medical knowledge on them appears to
be less organized. The creators of EDITS faced a challenge of formalizing much vaster data array comprising
ambivalent and even multivalent and sometimes also
mutable indices, and this should have predisposed in our
opinion the diminished efficacy of EDITS compared with
ESHND. One the other hand, the moderate efficacy of
EDITS may demonstrate the limitations of the algorithm
employed in these two expert systems.
EDITS 1.1 was sufficiently reliable in terms of adequacy
of the list of the top five most probable diagnoses provided: the correct diagnosis was ranked first in 64.29% of all
the cases when the correct answer was listed within the
top five suggestions (Fig. 2). By this indicator, EDITS
1.1 seems to be somewhat more efficient than ESHND.
Being more powerful (yielding a correct diagnosis within
the top five answers in 86% vs. 67% of EDITS 1.1), the
latter is less precise, ranking the correct answer first in
only 54.55% of the cases when the correct answer is listed within the top five answers, whereas for EDITS 1.1
this index is equal to 64.29% (Fig. 4).
We would like to note that due to the limited sample size
the obtained results are of a preliminary nature only and
should serve as a basis for further, more expanded research.
Moreover, one has to bear in mind that confronting different diagnostic software sometimes designed for different
purposes easily leads to a pitfall of matching the incongruous data, and an adequate meta-analysis becomes impossible. For more trustworthy results, one would have to test
the general, multi-syndrome SYNDROC and POSSUM
expert systems in diagnosing the tall stature manifested disorders only, and the uniform data should be input in case of
all the expert systems brought into comparison; that means
feeding the same cases into both SYNDROC and POSSUM
and EDITS. The areas the EDITS and the ESHND are designed for are quite distinct. However, they employ the same
algorithm, and that makes ESHND a certain etalon to match
the following versions of EDITS with.
The evaluation of EDITS 1.1 highlighted the need to optimize
the differential diagnostics process for the disorders sharing
some clinical indices, like say 14 diseases/syndromes with
marfanoid features (Boileau; Elmer; Clunie; Cotlier;
Merghoub; Saul; Somlo; Stevenson; Tamminga; Furlong;
Houlston; Mental retardation, X linked, marfanoid habitus;
Marfanoid mental retardation syndrome, autosomal syndromes; Marfan disease): specific individual characteristics
should be more thoroughly represented in the knowledge base.
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Evaluation of the EDITS 1.1 diagnostic software showed
that this expert system exceeds the framework of a theoretical research and constitutes a useful practical tool for
differential diagnosis of diseases / syndromes that may be
manifested by the tall stature syndrome: it provides the
correct diagnosis in 66.67% of cases.
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SUMMARY
EXPERT DIAGNOSIS IN TALL STATURE: EDITS 1.1
DIAGNOSTIC SOFTWARE EFFICACY
Paghava I.
Pediatric Clinic of the Tbilisi State Medical University, Tbilisi,
Georgia
EDITS (Expert Diagnosis In Tall Stature) expert system version
1.1 was evaluated by making it diagnose sets of clinical and laboratory criteria published as case reports in medical scientific literature, and analyzing the results obtained. The case reports were
selected by means of the PubMed database. Processing the input
data yielded a list of the top five most-probable disorders, ranked
in the order of likelihood along with their probability. 21 cases of
12 diseases were processed. In 14 cases out of 21 (66.67%) the
referral diagnosis was included in the top five most probable diagnoses listed by the expert system. In 64.29% of all the cases
when the correct diagnosis was put on the top five list, the correct
diagnosis ranked first. The efficacy of EDITS 1.1 is in line with
that demonstrated by SYNDROC, POSSUM, OMIM and the
Expert System for Differential Diagnosis of Hereditary Neuromuscular Diseases in Children. EDITS 1.1 diagnostic software proved
to be a useful practical tool for differential diagnosis of disorders
that may be manifested by the tall stature syndrome.
Key words: expert system, tall stature, diagnostics.
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ÑÒÀÒÓÐÅ – ÝÔÔÅÊÒÈÂÍÎÑÒÜ ÄÈÀÃÍÎÑÒÈ×ÅÑÊÎÉ ÏÐÎÃÐÀÌÌÛ EDITS 1.1
Ïàãàâà È.Ê.
Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò,
Ïåäèàòðè÷åñêàÿ êëèíèêà, Ãðóçèÿ
Äëÿ îïðåäåëåíèÿ ýôôåêòèâíîñòè ýêñïåðòíîé ïðîãðàììû
EDITS (Expert Diagnosis In Tall Stature - Ýêñïåðòíàÿ äèàãíîñòèêà ïðè âûñîêîé ñòàòóðå), âåðñèè 1.1 åå èñïîëüçîâàëè äëÿ
äèàãíîñòèêè íàáîðîâ êëèíèêî-ëàáîðàòîðíûõ äàííûõ, îïóáëèêîâàííûõ â âèäå êëèíè÷åñêèõ ñëó÷àåâ â íàó÷íîé ìåäèöèíñêîé ëèòåðàòóðå. Êëèíè÷åñêèå ñëó÷àè áûëè îòîáðàíû ïðè
ïîìîùè áàçû äàííûõ PubMed. Îáðàáîòêà ââåäåííûõ äàííûõ
äàâàëà ñïèñîê èç ïÿòè íàèáîëåå âåðîÿòíûõ äèàãíîçîâ ïåðå÷èñëåííûõ ñîãëàñíî èõ âåðîÿòíîñòè ñ óêàçàíèåì îíîé. Áûë
îáðàáîòàí 21 ñëó÷àé 12-è áîëåçíåé. Â 14-è (66.67%) ñëó÷àÿõ
óêàçàííûé â ëèòåðàòóðå äèàãíîç ïîïàë â ïåðâóþ ïÿòåðêó íàèáîëåå âåðîÿòíûõ äèàãíîçîâ, ãåíåðèðîâàííóþ ýêñïåðòíîé ñèñòåìîé. Â 64.29% âñåõ ñëó÷àåâ, êîãäà ïðàâèëüíûé äèàãíîç
ïîïàäàë â ïåðâóþ ïÿòåðêó, îí óêàçûâàëñÿ íà ïåðâîì ìåñòå
êàê ñàìûé âåðîÿòíûé. Ýôôåêòèâíîñòü EDITS 1.1 ñîîòíîñèòñÿ ñ ýôôåêòèâíîñòüþ SYNDROC, POSSUM, OMIM è Ýêñïåðòíîé ñèñòåìû äëÿ äèôôåðåíöèàëüíîé äèàãíîñòèêè íàñëåäñòâåííûõ íåéðîìóñêóëÿðíûõ çàáîëåâàíèé ó äåòåé. Ïîäòâåðäèëîñü, ÷òî äèàãíîñòè÷åñêàÿ ïðîãðàììà EDITS 1.1 îòíîñèòñÿ ê ÷èñëó ïîëåçíûõ ïðàêòè÷åñêèõ èíñòðóìåíòîâ äëÿ
äèôôåðåíöèàëüíîé äèàãíîñòèêè çàáîëåâàíèé, êîòîðûå ìîãóò ìàíèôåñòèðîâàòüñÿ ñèíäðîìîì âûñîêîé ñòàòóðû.
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GENERAL MOVEMENTS IN INFANTS WITH AUTISM SPECTRUM DISORDERS
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1

General Movements (GMs) are a distinct movement pattern carried out spontaneously without external stimulation. They can be observed in fetuses as young as
9 weeks gestational age until the end of the second
month postterm [8]. GMs till the age of 8 weeks postterm are referred to as writhing movements. They are
of small to moderate amplitude and of slow to moderate speed. Fast and large extensor movements may occasionally break through. These movements are elliptical in form [8]. At the age of 6 to 9 weeks post term
(usually around 9th week) the form and character of GMs
change into a fidgety pattern and this pattern remains
until 16-20 weeks. Fidgety movements are circular
movements of small amplitude and moderate speed and
variable acceleration in all directions of neck, trunk and
limbs. They are continual in the awake infant except
during focused attention. They may be concurrent with
other gross movements. [4,5,8,14,15].
There are three main abnormalities of GMs in the writhing movement period: Poor Repertoire is characterized
with monotonous sequence of the successive movement
components; movements of the different body parts do
not occur in the complex way as seen in normal GMs.
Cramped-Synchronised GMs look rigid and lack the normal smooth and fluent character; all limb and trunk muscles contract and relax almost simultaneously. Chaotic
GMs occur in a chaotic order without any fluency or
smooth appearance; the movements of all limbs are of large
amplitude and consistently abrupt in appearance. Fidgety
movements are judged as abnormal if they are Absent or
Abnormal. Abnormal fidgety movements look like normal fidgety movements but with moderately or greatly
exaggerated amplitude, speed and jerkiness [8,15].
There are several prerequisites indispensable in order to
assess GMs in the proper way. The infant should lie in
supine position with naked arms and legs. The room temperature should be appropriate. If GMs are assessed retrospectively by videos, recordings should be preferably
performed during active wakefulness. It is contraindicated to continue recording during prolonged episodes of
fussing and crying, and during drowsiness and episodes
of hiccupping, or when the infant is sucking on a dummy.
Every possible interference by an observer (parents, examiner) or presence of any toy in the immediate surroundings should be avoided. In any case, the observer must be
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able to see the infant’s face to make sure e.g. that jerky
movements are not due to crying [8,15].
The neurological assessment of the integrity of the central nervous system by means of observation of GMs has
been proved to be a robust method with high inter-scorer
agreement and test-retest reliability [8]. The sensitivity of
the method averages 94.5%, specificity depends on the
age. It is a quick, non-invasive, non-intrusive and costeffective method with high reliability and high validity. It
is of great importance in early evaluation of neurological
deviations leading to cerebral palsy or other developmental deficits later on. It has been shown that the GM assessment can be used to early and specifically predict cerebral palsy [15] in preterm infants, including those with a
chronic lung disease [4], or in infants with neonatal cerebral infarction [9], or in term infants with a hypoxic-ischaemic encephalopathy [14]. In addition, abnormal GMs
were predictive for minor neurological deficits such as
attention deficit hyperactivity disorder [10]. Recently,
abnormal GMs were also described in infants who were
later diagnosed as Rett syndrome [7].
Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder involving a life-long deficit in several aspects
of the social and communicative behavior. The complexity of this disorder poses many questions about its biological bases: children with ASD lack the neurophysiologic
equipment to engage in the most fundamental aspects of
inter-subjective behavior, such as making eye contact,
responding to others and understanding what other people think and feel. Core early domains of social impairments include social orienting, joint attention and face
recognition. These social impairments suggest that ASD
is related to dysfunction of early developing brain systems involved in social cognition [1,6].
As there is not yet found a clear biological marker of
the disorder, diagnosis of ASD must be inferred from
behavior. Diagnosis in infancy and early childhood is
troublesome because of behavioral likeness between
autism and other developmental disorders, the frequent
comorbidity of mental retardation with ASD, and the
wide range of individual differences in the first years
of life [11,12]. In spite of this, several researchers consider early detection an accessible aim and a fundamental goal.
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At first glance, signs of atypical development are not clearly observable in the first months of life and the distinction
between them and normal variations in temperament and
personality is not reliable. Most of the data about early
signs come from parental reports of their child’s development in the first years of life. However, parental reports
present several limitations and biases. Another method is
the prospective follow-along study, involving direct observations of children with developmental concerns or of
siblings of children with autism. The principal problem is
that a very large sample is required to find several children who develop autism [11]. Another option is the analysis of home-videos of children later diagnosed with ASD,
and recorded by parents before they suspect anything unusual. The availability of home-videos of infants with ASD
offers the possibility to overcome the lack of data regarding the first stages of life and to disclose some specific
behavioral patterns of the development of social skills.
Lower frequencies of responding to their own name and
looking at people have been reported to be evident on home
videos as early as 8 to 10 months [11]. Impairment in face
processing and recognition may be initially evident just
in a failure to attend to people’s faces, an abnormality
which might reflect abnormal neural representation of this
process in the brain [13]. The lack of anticipation behaviors - such as opening of the mouth before receiving food
or stretch their arms toward their mother before being taken
by her – is well known, and might represent the difficulties of the ASD child to code others’ intentions and to
respond adequately.

The fact that infants with autism are often described as hypoactive or too good, account for the emphasis on the motor development in autism. Different studies showed that
older children with autism have some Parkinsonian characteristics, but there is still controversy whether movement
disturbances play an early central role in autism. A growing number of descriptions indicate that there are some specific motor features in infants who later develop ASD. In
infancy, the movement disorders present in autism are clearest, not yet masked by other compensatory mechanisms and
it is possible that they may vary according to the areas of
the brain in which developmental delay or damage has occurred. Using Eshkol–Wachman movement notation, Teitelbaum et al. [16,17] presented evidence that abnormal movement patterns can be detected in ASD during infancy, suggesting that ASD can be diagnosed very early, independently of the presence of language. They hypothesize that
the majority of movement disturbances in autism can be
interpreted as infantile reflexes ‘‘gone astray’’; to be more
precise, some reflexes are not inhibited at the appropriate
age in development, whereas others fail to appear when
they should. For instance, Teitelbaum and colleagues consider the absence of the head verticalization response as an
early warning sign, maybe characteristic of ASD. The presence of this early signs may be also linked with precocious
difficulties in making contact with mother’s eyes.
The results of the main studies [3,16,17] indicating early
motor abnormalities in infants and children with ASD,
are summarized in Table.

Table. Motor development impairment in children with ASD

[3]

[16,17]

delays in the attainment of motor milestones
clumsiness
hyperactivity
hand flapping
choreoform movement of extremities
poor balance
poor coordination
impaired finger-thumb opposition
muscle tone and reflex abnormalities are also common
repetitive and stereotypical movement of the body, limbs and fingers
unusual gait patterns (poorly coordinated limb movements and shortened steps)
poor performance of motor imitation tasks
failure to use gestures for communicative purposes
persistent asymmetry lying on the stomach at the age of 4 months
righting from supine to prone all of the segments of the body en bloc and not in a corkscrew fashion
inability to maintain sitting stability by the age of 6 months and falling over like a log without even
using any allied reflexes for protection
deviations from the normal pattern of crawling
relative akinesia while standing up at the age of 8-10 months
walking – asymmetry, delayed development, sequencing instead of superimposition, strange
positions of arm

The evidence of early motor signs in ASD and the validity of the observation of spontaneous movements, particu© GMN

larly GMs, for the neurological diagnosis in newborns and
young infants have suggested a new study, whose aim was
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to detect whether abnormalities in spontaneous motor activity can be observed already in the first months of life in
infants with ASD.
Materials and methods. Participants. A retrospective study
was performed by analyzing the family videos provided by
parents of 20 children (male 17, female 3) later diagnosed
with ASD. They were referred to the Unit for Pervasive
Developmental Disorders of the Stella Maris Scientific Institute in Pisa (Italy) during the last 10 years and diagnosed
by means of DSM criteria confirmed by a score above 30
on Childhood Autism Rating Scale (CARS). Home videos
provided by parents of normally developing children (n=20;
male 10, female 10) matched for age with the ASD subjects and recorded in similar conditions served as controls.
In both groups three infants were recorded during their
writhing movement period (from term age to 8 weeks), 13
infants during their fidgety movements (from 9 to 21 weeks
post-term) and four infants during both age epochs.
In total, 70 video clips were used for the analysis where
the infant was lying in supine position, with all limbs visible. The behavioural state was active wakefulness and
the infant did not cry. The infants’ age ranged from 6 to
21 weeks. The duration of sequences varied from 31 seconds to 3 minutes and 51 seconds.

Two independent observers, not aware of the infant’s
outcome (ASD or normal), assessed all videos applying the global GM assessment: normal, poor repertoire,
cramped-synchronized or chaotic for the writhing
movements; and normal, absent, or abnormal for the
fidgety movements. In addition, the GMs and concurrent movements were analysed in details using the agespecific GM optimality scores [8]. The maximum score
for the optimality list in the writhing movement period
was 18 (minimum 8); in the fidgety movement period
it was 28 (minimum 5).
SPSS 13.0 was used to analyze the data. Descriptive statistics and non-parametric tests were used. Cohen kappa
was 0.614.
Results and their discussion. The majority (70.0%) of
the sequences depicting ASD children were assessed as
poor repertoire writing movements. In the control group
poor repertoire GMs were seen in only 12.5% of the sequences. In the fidgety movement period 20.8% of sequences were evaluated as absent fidgety movements, and
29.2% as abnormal fidgety movements. By contrast, in
the same age period the majority of the videos from control infants were rated as normal (88.9%), in 11.1% no
fidgety movements were seen (Fig.1).

Fig. 1. Global assessment of general movements in ASD infants (n=20) and a control group (n=20)
From those four ASD children with available recordings
from both, the writhing and the fidgety movement periods, one infant had normal writhing movements but developed no fidgety movements. Two infants with poor
repertoire writhing movements developed normal fidgety
movements. The remaining infant with poor repertoire
writhing movements developed abnormal fidgety movements.
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According to the Mann-Whitney U test there were significant differences between the ASD and the control groups’
optimality scores (p<0.001). Both GM optimality scores
were significantly lower in the ASD group compared to
the control group (Fig. 2). A reduced optimality score was
mainly due to a lack of variability in the sequences, amplitude, and speed (writhing movements, term-8 weeks)
and a reduced quality of movements (3-4 months).
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Fig. 2. Detailed assessment of general movements. Comparison of the motor
optimality scores in the ASD (n=20) and the control group (n=20)
The results of our study indicate that infants with ASD show
deviations from normal movement patterns. These findings
are in the line with recent works of Teitelbaum et al and others suggesting that children with ASD show early motor
impairment [2,3,16,17]. It is interesting that girls with Rett
syndrome – a genetic disorder with autistic features - have
similar abnormal GM patterns to our cases with ASD: they
have been reported as having poor repertoire writhing movements and either no or abnormal fidgety movements [7].
The majority of autistic infants had an abnormal quality
of GMs or even an absence of the age-specific fidgety
movement pattern. In addition, the motor optimality scores
were reduced in the ASD group compared to controls.
These findings indicate that many cases with ASD have
already an abnormal motor behavior before social and
communicative skills become suspect. Spontaneous movements are the most relevant part of the neurological repertoire of infants in the first months of life. The obtained
data may serve as a trigger to initiate more vast studies
involving a larger number of family videos.
Our study has some limitations concerning the available
duration of the videos of the ASD and consequently of the
control group. In some cases, a poor repertoire of GMs may
be wrongly judged as the video clip was too short. In the
same line might be the judgment of an absence of fidgety
movements. The video sequence might have ended just
before the fidgety movements started. As the method can
only be based on a retrospective video analysis of family
recordings, we had to deal with the video sequences available. Although family videos from ASD patients are often
available, frequently either they show infants at a later age
than it is required for the GM assessment, or the sequence
does not even meet the minimum of the requirements necessary to perform an adequate GM assessment [8].
For the above reasons, this research has to be considered
as a pilot study, encouraging further research. It would be
much advisable to proceed in this direction, as the early
© GMN

diagnosis of ASD is crucial for more fruitful intervention.
If the finding of a qualitatively altered GM pattern in children later diagnosed as ASD will be confirmed, it would
be advisable to put it as one of the early indicators for
autism and to investigate the possible correlation with different clinical features of ASD. In fact, early movement
disturbances can have an important role in the lack of initiative and in difficulties in being an active agent in purposeful interactions, contrasting the social activity expressed by a typical infant from birth.
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SUMMARY
GENERAL MOVEMENTS IN INFANTS WITH AUTISM
SPECTRUM DISORDERS
Phagava1 H, Muratori2,3 F, Einspieler4 C, Maestro2 S, Apicella2 F, Guzzetta2 A, Prechtl4 H.F.R, Cioni2,3 G.
Laboratory of Child and Adolescent Health and Development,
Institute of Medical Biotechnology, Ministry of Education and
Science, Georgia; 2Department of Developmental Neuroscience,
Stella Maris Scientific Institute, Italy;3Division of Child Neurology and Psychiatry, University of Pisa, Italy; 4Institute of
Physiology, Center for Physiological Medicine, Medical University of Graz, Austria
1

General movements (GMs) are a distinct movement pattern carried
out spontaneously without external stimulation and seen in fetuses
of 9 weeks gestational age till 21 weeks postterm. GMs are helpful
in the early diagnosis of an impaired central nervous system and the
specific prediction of later neurological deficits. Autism spectrum
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disorder (ASD) is a neurodevelopmental disorder involving a lifelong deficit in several aspects of the social and communicative behavior. Recently there appeared studies proving that children with
ASD demonstrate disorders of motor development.
To detect whether abnormalities in spontaneous motor activity
can be observed already in the first months of life in infants
with ASD.
A retrospective study was performed by analyzing the family videos provided by parents of 20 children (male 17, female 3) later
diagnosed as ASD. Home videos provided by parents of a control
group of healthy children (n=20; male 10, female 10) matched
for age with the ASD subjects and recorded in similar conditions
were also analysed. In total 70 sequences were studied. Two independent observers, blind of the infants’ outcome (ASD or normal), assessed the cases applying a global and a more detailed
assessment of GMs. Hence, the age-specific GM pattern (normal
or abnormal) as well as motor optimality scores were determined
for each video sequence. Cohen kappa was 0.614.
During the writhing movement period 70.0% sequences of infants
with ASD showed poor repertoire GMs. In the control group, poor
repertoire GMs were only seen in 12.5% of the sequences. In the
fidgety movement period 20.8% of sequences were assessed as
absent fidgety movements, 29.2% as abnormal fidgety movements.
The large majority of the videos for the control cases were scored
as normal (88.9%), 11.1% had no fidgety movements. According
to the Mann-Whitney U test there were significant differences between the ASD and the control groups’ optimality scores. The optimality scores were lower in the ASD group. The reduced optimality scores were mainly due to a lack of variable sequences,
amplitude and speed of writhing GMs and an altered quality of
fidgety and other spontaneous movements in the ASD group.
Infants with ASD had more often poor repertoire writhing GMs
as well as abnormal or absent fidgety movements than control
infants. These data encourage further studies involving a larger
number of family videos.
Key words: neurodevelopmental disorder, general movements,
autism, impaired central nervous system, infants, autism spectrum disorder.
ÐÅÇÞÌÅ
ÃÅÍÅÐÀËÈÇÎÂÀÍÍÛÅ ÄÂÈÆÅÍÈß Ó ÌËÀÄÅÍÖÅÂ
Ñ ÇÀÁÎËÅÂÀÍÈßÌÈ ÀÓÒÈÑÒÈ×ÅÑÊÎÃÎ ÑÏÅÊÒÐÀ
Ïàãàâà1 Å.Ê., Ìóðàòîðè3 Ô., Àéíøïèëåð4 Ê., Ìàåñòðî2 Ñ.,
Àïè÷åëëà2 Ô., Ãóäçåòòà2 À., Ïðåõòë4 Õ.Ô.Ð., ×èîíè2,3 Äæ.
Ìèíèñòåðñòâî îáðàçîâàíèÿ è íàóêè Ãðóçèè, Èíñòèòóò
ìåäèöèíñêîé áèîòåõíîëîãèè, ëàáîðàòîðèÿ ïî çäîðîâüþ è
ðàçâèòèþ äåòåé è ïîäðîñòêîâ, Ãðóçèÿ; 2Íàó÷íûé èíñòèòóò Ñòåëëà Ìàðèñ, îòäåëåíèå íåéðîíàóêè ðàçâèòèÿ, Èòàëèÿ; 3Óíèâåðñèòåò Ïèçû, êàôåäðà äåòñêîé íåâðîëîãèè è
ïñèõèàòðèè, Èòàëèÿ; 4Ìåäèöèíñêèé óíèâåðñèòåò Ãðàöà,
Èíñòèòóò ôèçèîëîãèè, öåíòð ôèçèîëîãè÷åñêîé ìåäèöèíû,
Àâñòðèÿ
1

Ãåíåðàëèçîâàííûå äâèæåíèÿ (ÃÄ) ïðåäñòàâëÿþò ñîáîé îïðåäåëåííûé äâèãàòåëüíûé ïàòòåðí, îñóùåñòâëÿåìûé ñïîí-
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òàííî, áåç ñòèìóëÿöèè èçâíå è íàáëþäàåìûé ó ïëîäà â ïåðèîäå ñ 9-é íåäåëè ãåñòàöèîííîãî âîçðàñòà äî 21-é íåäåëè
ïîñëå ðîæäåíèÿ. Îöåíêà ÃÄ ÿâëÿåòñÿ âñïîìîãàòåëüíûì ìåòîäîì äëÿ ïîñòàíîâêè ðàííåãî äèàãíîçà ïîðàæåíèÿ öåíòðàëüíîé íåðâíîé ñèñòåìû è ïîçâîëÿåò ïðåäñêàçàòü íåâðîëîãè÷åêèå äåôèöèòû, êîòîðûå ìîãóò ðàçâèòüñÿ ïîçäíåå.
Çàáîëåâàíèÿ àóòèñòè÷åñêîãî ñïåêòðà (ÇÀÑ) ÿâëÿþòñÿ íåâðîëîãè÷åñêèìè ðàññòðîéñòâàìè, êîòîðûå õàðàêòåðèçóþòñÿ ïîæèçíåííûìè íàðóøåíèÿìè â ñîöèàëüíîì è êîììóíèêàòèâíîì ïîâåäåíèè. Íåäàâíî ïîÿâèëèñü íîâûå äàííûå, äîêàçûâàþùèå, ÷òî äåòè, ñòðàäàþùèå ÇÀÑ, òàêæå äåìîíñòðèðóþò
íàðóøåíèÿ ìîòîðíîãî ðàçâèòèÿ.
Öåëüþ èññëåäîâàíèÿ ÿâëÿåòñÿ âîçìîæíîñòü óñòàíîâëåíèÿ
îòêëîíåíèé â ñïîíòàííîé äâèãàòåëüíîé àêòèâíîñòè ó äåòåé
ñ çàáîëåâàíèÿìè àóòèñòè÷åñêîãî ñïåêòðà óæå â ïåðâûå ìåñÿöû æèçíè.
Ïðîâåäåíû ðåòðîñïåêòèâíûå èññëåäîâàíèÿ: àíàëèç ñåìåéíûõ âèäåîçàïèñåé, ïîëó÷åííûõ îò ðîäèòåëåé 20 äåòåé (17
ìàëü÷èêîâ, 3 äåâî÷êè), êîòîðûì ïîçäíåå ïîñòàâèëè äèàãíîç
ÇÀÑ, òàêæå ïðîàíàëèçèðîâàíû ñåìåéíûå âèäåîçàïèñè çäîðîâûõ äåòåé (n=20; 10 ìàëü÷èêîâ, 10 äåâî÷åê) ñîîòâåòñòâóþùèõ ïî âîçðàñòó äåòÿì ñ ÇÀÑ è çàïèñàííûõ â àíàëîãè÷íûõ óñëîâèÿõ. Ðàññìîòðåíî âñåãî 70 âèäåîçàïèñåé. Äâà íåçàâèñèìûõ ýêñïåðòà, íå çíàÿ îêîí÷àòåëüíîãî äèàãíîçà (ÇÀÑ
èëè íîðìà) ïðîàíàëèçèðîâàëè ñëó÷àè è äàëè ñâîþ îöåíêó.

Äëÿ êàæäîé âèäåîçàïèñè áûë óñòàíîâëåí ñïåöèôè÷åñêèé
äëÿ âîçðàñòíîé ãðóïïû ÃÄ ïàòòåðí (íîðìàëüíûé èëè íåíîðìàëüíûé), à òàêæå áûëà äàíà îöåíêà îïòèìàëüíîñòè. Êàïïà
Êîýíà ðàâíÿëàñü 0.614.
Â òå÷åíèå ò.í. writhing ïåðèîäà 70.0% âèäåîçàïèñåé ìëàäåíöåâ ñ ÇÀÑ ïðîäåìîíñòðèðîâàëî áåäíûé ðåïåðòóàð (poor
repertoire) ÃÄ. Â êîíòðîëüíîé ãðóïïå, áåäíûé ðåïåðòóàð ÃÄ
áûë âñåãî ëèøü íà 12.5% âèäåîçàïèñåé. Â òå÷åíèå ò.í. fidgety
ïåðèîäà íà 20.8% âèäåîçàïèñåé îòìå÷àëîñü îòñòóòñòâèå
fidgety ÃÄ, à íà 29.2% îòìå÷àëèñü àíîðìàëüíûå fidgety äâèæåíèÿ. Áîëüøèíñòâî âèäåîçàïèñåé êîíòðîëÿ áûëè îöåíåíû
êàê íîðìà (88.9%), íà îñòàâøèõñÿ 11.1% íå îòìå÷àëèñü
fidgety äâèæåíèÿ. Ïî òåñòó Mann-Whitney U âûÿâëåíû ñòàòèñòè÷åñêè çíà÷èòåëüíûå îòëè÷èÿ ìåæäó îöåíêàìè îïòèìàëüíîñòè â ãðóïïàõ ÇÀÑ è êîíòðîëüíîé. Îöåíêà îïòèìàëüíîñòè áûëà äîñòîâåðíî íèæå â ÇÀÑ ãðóïïå. Íèçêàÿ îöåíêà
îïòèìàëüíîñòè áûëà âûçâàíà, â îñíîâíîì, íåäîñòàòî÷íîé
âàðèàáåëüíîñòüþ, àìïëèòóäîé è ñêîðîñòüþ writhing ÃÄ è
èçìåíåííûì êà÷åñòâîì fidgety è äðóãèõ ñïîíòàííûõ äâèæåíèé â ÇÀÑ ãðóïïå.
Ìëàäåíöû ñ ÇÀÑ ÷àùå äåìîíñòðèðîâàëè áåäíûé ðåïåðòóàð
writhing ÃÄ, à òàêæå àíîðìàëüíûå èëè îòñóòñòâóþùèå
fidgety äâèæåíèÿ ïî ñðàâíåíèþ ñ ìëàäåíöàìè êîíòðîëüíîé
ãðóïïû. Ïîëó÷åííûå äàííûå óêàçûâàþò íà öåëåñîîáðàçíîñòü ïðîäîëæåíèÿ èññëåäîâàíèé â äàííîì íàïðàâëåíèè.

FAMILIAL MEDITERRANEAN FEVER IN ARMENIAN POPULATION
Sarkisian T, Ajrapetyan H, Beglaryan A, Shahsuvaryan G, Egiazaryan A.
Center of Medical Genetics and Primary Health Care Yerevan;
Yerevan State Medical University after M. Heratci, Armenia
Medical genetics concerns the relationships that exist between human genes, the variations and mutations that
occur within this genes, and the phenotypes that result
from these mutations. At least 5000 monogenic diseases
have been documented in the Online catalogue of Mendelian Inheritance in Man (OMIM). The number of disease genes increases and now is over 1000. Many still
remain to be described [3,18].

mainly FMF, cancer, cystic fibrosis, birth defects, mental
retardation, infectious diseases, as well as major mutations
predisposing to venous thrombosis, etc. is carried out.

Center of Medical Genetics and Primary Health Care of
Armenia has experience for many years in genetic testing
of different inherited disorders. The main goal of genetic
and clinical investigations is registration of frequency and
structure of hereditary pathology in Armenian population.
Detection of heterozygous carriers of recessive mutations
and molecular investigation of several diseases such as hereditary autoinflammatory and neuromuscular disorders,

FMF is characterized by recurrent episodes of fever and
systemic inflammation. FMF as the nosological form was
established by Siegal in 1945 [22]; its familial cases and
lethal renal complications were described by Cattan and
Mamou in 1951 [4]. The gene MEFV causing FMF was
mapped to chromosome 16p13.3 by positional cloning
[12,13] and >80 FMF-associated MEFV mutations have
been identified. The 60 kb transcriptional unit in MEFV
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FMF is one of the crucial social and health care problems
for Armenian population as historically endemic disease.
Every week 35-50 new cases at the Center of Medical
Genetics and Primary Health Care are registered.
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interval was identified on the basis of genomic sequence
analysis and exon trapping. Haplotype and mutational
analyses showed ancestral relationships among carrier
chromosomes that have been separated for centuries [15].
FMF is a prototype for several hereditary recurrent fever
syndromes, also known as autoinflammatory syndromes
with permanent genetic defects, accompanying with intermitted bouts of febrile serosites with focal organ, musculoskeletal system and skin involvement. FMF is the first
disorder among different periodic inflammatory fevers
caused by MEFV gene as one of attractive targets in Human Genome project, due to its defined regulatory role in
the inflammatory response [15].
The mechanisms are specific for each type of these diseases. Among systemic autoinflammatory diseases there
are the hereditary periodic fever syndromes, which include
FMF and the following nosologies:
- TNF-RECEPTOR-ASSOCIATED PERIODIC FEVER
SYNDROME (TRAPS, MIM 142680,) or FHF (FAMILIAL HIBERIAN FEVER) spreaded within non- Mediterranean origin populations. The type of inheritance of
TRAPS is autosome-doninant. Mutations of TNF RSF 1A
gene, located at the short arm of chromosome 12, affect
the TNFRSF1A protein with cysteine substitutions (TNF
receptor superfamily type 1A).
- Hyperimmunoglobulinaemia D (MIM 260920) or Dutch
type periodic fever and periodic fever syndrome (HIDS),
is characterised by the high serum level of immunoglobuline D, with a dominant mode of ingeritance. The deficiency of the mevalonate kinase enzyme is cased by mutations in the MVK gene localised on chromosome 12. MVK
is the first committed enzyme of cholesterol biosynthesis.
Three cryopyrin-associated periodic syndromes with common signs like recurrent urticaria or urticaria-like eruption are caused by the mutations in CIASI gene (coldinduced autoinflammatory syndrome) localised on 1 chromosome. The CIASI gene encodes PYPAF1/cryopirin
protein: Muckle-Wells syndrome is manifestated via characterised by urticaria and RA and nerve deafness.

arthritis with pyoderma gangrenosum and acne (PAPA)
and Blau syndrome.
Amyloidosis (AA) remains a severe complication of these
disorders apart from HIDS [10].
The main mutational “hotspots” of MEFV gene were identified at codons 694, 680, 148 [23]. Several classes of
genes, responsible for the regulation of transcription, apoptosis, inflammatory response and the structural development of muscle cells are identified and express decreased functional levels in FMF patients [15]. Some upregulated genes involved in the defense and inflammatory responses also were found [14].
Mansfield et al. [19] proposed that the coding protein, pyrin or marenostrin, which is constituted of 781 amino acids
and one of the members of nuclear factors family - homologous to the Ro52 antigen, regulates the inflammatory responses at the level of leukocyte cytoskeletal organization.
Pyrin, the protein mutated in FMF, regulates caspase-1 activation and IL-1b production through interaction of N-terminal motif with ASC adaptor protein. This protein normally acts as a mediator in controlling inflammation and is
produced inside neutrophils, eosinophils, monocytes with
cytoskeleton. A mutated pyrin probably leads to uncontrolled inflammation. C-terminal B30.2 domain binds and
inhibits the catalytic activity of caspase, and three common
FMF-associated B30.2 mutations attenuate this effect [19].
FMF is unique in its susceptibility to the colchicine as the
microtubule inhibitor. According to the data of D. Kastner et al. [15] the pyrin is co-localized within microtubules. Early cellular and molecular manifestation of FMF
off colchicine includes increased protein’s cleavage, upregulation of proinflammatory cytokines, including IL12p70 and TNF and neutrophil activation.
Mutational study has revealed the strong correlations between the clinical severity and diagnostic criteria of the
disease, including development of renal amyloidosis in
individuals with different MEFV genotypes.

Chronic infantile neurological cutaneous and articular/neonatal onset multisystemic inflammatory disease (CINCA/
NOMID) is the most severe disease associated with neonatal
skin rush, neurological and articular symptoms Diagnosis is
based on the specific clinical and molecular-genetic data.

We participated at the creation of web-based International
Project denoted “Meta-FMF” in 2000, composed of 12
experts in the field of FMF. This project, established by
Prof. Isabelle Touitou [24] includes international collaboration between clinicians, geneticists, computer scientists
and statisticians. The results of this project have revealed
that some allele combinations at the MEFV locus contribute to severity of FMF manifestations, notably RA. In Armenia, Israel and Arabian countries, M694V homozygosity remained an aggravating factor for renal amyloidosis [24].

PFAPA syndrome of periodic fever, apthtous stomatitis,
pharyngitis, cervical adenopathy. Syndrome of pyogenic

In the presented study MEFV mutations in FMF patients
(homozygotes and compound heterozygotes) in compari-

Familial cold autoinflammatory syndrome/familial cold
urticaria (FCAS/FCU) is the mildest clinical form.
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son with healthy carriers of two mutations were investigated. The molecular analysis of MEFV mutations in a
group of healthy individuals was performed to reveal the
frequency of total carriers in Armenian population.
Material and methods. Present study provides the identification and distribution of twelve MEFV gene mutations in independent alleles among 7000 probands suffered from FMF collected from different regions of Armenia. An ongoing survey gives the information of frequency of MEFV mutations carriers and reveals genotypephenotype correlation. The average age of the patients was
30.5 years. The male/female ratio is 1.16 which indicates
the existence of reduced penetrance in females. The clinical diagnosis of FMF was performed according to the
established clinical criteria by Livneh et al. in 1997 [17].
In order to determine the clinical differences between patients the criteria of severity scores were used.
Molecular testing was carried out to screen the MEFV
gene mutations for diagnosis of patients with the clinical
suspicion of FMF. For this purpose genomic DNA was
isolated from peripheral blood using “Puregene kit” (Gentra System, USA).

ways for the management of FMF, including genetic counseling and therapeutic decisions in affected families [5].
Genetic investigation of the FMF mutations in group of
450 healthy individuals helped to reveal the extremely high
overall carrier rate (0.21 or 1:5) in Armenia. We compared
our data with the frequency of particular MEFV mutations and their distribution in different populations of the
Mediterranean region [1,15,7,16,25].
The rate of carriers of FMF mutations in Armenians was
as high as in North African and Iraqi Jews, Turks, but
lower than in Ashkenazi Jews (1:4.5), Moroccan Jews
(1:3.5) and Muslim Arabs (1:4.3) [8].
We have estimated the distribution of the most common
MEFV gene mutations among healthy individuals, including M694V (4.7%); V726A (4.6%); M680I (1.8%); R761H
(0.2%) in exon 10; F479L (0.4%) in exon 5; P369S (4.9%)
in exon 3; E148Q (3.4%) in exon 2 [14].

The control investigations included the sequential analysis of all exons, was systematically carried out for each
group of patients at the independent laboratories (Laboratory of Molecular Genetics, Head, Prof. Serge Amselem, Hospital Henri Mondor, Paris; and Primex Laboratory, USA, Dr. Erik Avanniss-Aghajani). These control
investigations confirmed the correction of all results revealed in our laboratory.

We have revealed that the penetrance of MEFV gene
mutations depends on the type of mutations involved in
the pathogenesis of FMF in Armenian population. Among
450 controls we detected P369S rare mutation in complex alleles, suggesting that this mutation might ameliorate the phenotypic effect of exon 10 mutations. P369S
mutation is the most common in the normal population
(4.9%) but is less frequently represented in the patients
(0.1%). Investigation of the frequency of mutations among
FMF patients and healthy individuals suggests that E148Q
mutation is associated with a mild phenotype, as well as
P369S mutation was found in the most part of asymptomatic carriers. Evaluation of the phenotypic features depending from the presence of P369S mutation, showed
the presence of seven patients with the FMF clinical picture: 4 heterozygous carriers for P369S mutation; two
compound heterozygotes with P369S/E148Q mutations,
and one patient with compound heterozygous mutations
P369S/E148Q/M694V. In healthy individuals with P369S
mutation we have found 9 heterozygotes, 3 compound
heterozygotes (1 with P369S/F479L and 2 with P369S/
E148Q), and 2 displayed complex alleles (P369S/E148Q/
R761H; P369S/E148Q/M694V). This data confirms a reduced penetrance of P369S mutation.

Mutational analysis was also realized on 450 DNA samples obtained from control group of asymptomatic individuals.

The revealed results of this study allowed to identify specific MEFV mutations associated with severe or mild phenotypes of the disease.

The statistical analysis was performed using c2 and Fisher’s tests.

In group of FMF patients the most common mutations are
M694V (50.6%), followed by V726A (22.3%), M680I
(18.7%), R761H (3.2%), M694I (0.4%); E148Q (2.2%),
F479L (1.3%). 98.65% for Armenian FMF patients have the
seven most common MEFV mutations. Approximately in
77% of these patients both alleles are mutated in exon 10.

Since 1998-2004 in our laboratory DNA was amplified
by PCR technique with specific primers for MEFV gene
region. The screening of MEFV gene mutations was realized by mutation-specific restriction-endonuclease assay
for seven MEFV mutations from exons 2, 3, 5, 10. This
study was performed for 4586 FMF patients.
Since 2004 the molecular-genetic diagnosis is carried out
by PCR and reverse-hybridization method (Vienna Lab
FMF Assay). We present the data of this assay for about
3000 patients.

Results and discussion. We have demonstrated that
MEFV analyses has both diagnostic and prognostic values. Particular cases of inheritance should lead to a new
© GMN
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The most part of FMF patients carries two mutations of
MEFV (80.8%) compared with patients carrying only one
mutation (18.5%) and patients with three mutations
(0.7%). Common genotypes are M694V/M694V (20.9%),
M694V/V726A (18%), M694V/M680I (12.7%), M680I/
V726A (9.8%), M680I/M680I (3.4%), V726A/V726A
(2.8%), M694V/R761H (2.8%). Some rare genotypes were
found only in one patient (homozygous for F479L/F479L;
V726A/R42W, etc.).
The screening of 12 mutations in MEFV gene in FMF
patients with a clinical diagnosis of FMF (according to
established criteria) indicated that almost 10% of patients
have no mutated alleles. According to the “Tel Hashomer” diagnostic criteria, among these patients 98 cases are
characterized as “probable FMF” with recurrent febrile
attacks. These results indicate the possibility of existing
FMF-like syndromes without MEFV mutations.
In collaboration with Prof. Amselem S. (France) we have
revealed an unusual autoinflammatory syndrome that mimicked FMF, but with episodes triggered by generalized
exposure to cold, and to further elucidate the controversial function of the PYPAF1 protein [14]. Mutations of
this gene have been identified in three hereditary recurrent fever syndromes. In this patient presented with “FMFlike” episodes induced by cold, no disease-causing mutation was found in MEFV. A nonsense mutation
(p.Arg554X) was identified in PYPAF1. This mutation
resulted in a truncated protein lacking all leucine-rich repeats. Study of the wild-type and mutant PYPAF1 recombinant proteins revealed that PYPAF1 inhibited NF-êB
proinflammatory pathways, and the identified mutation
impaired this property [14].
Earlier in collaboration with the Laboratory of Prof.
S.Amselem and with Dr. C.Cazeneuve we investigated a
relatively homogeneous population of Armenian FMF
patients with or without renal amyloidosis (RA). We have
carried out the molecular analysis of the SAA1 and SAA2
genes coding serum amyloid proteins. Also we showed
that the frequency of the M694V homozygous genotype
in the group of patients with RA (51.1%) was significantly higher than in the group of patients without RA (18.9%,
p=0.0001) (Cazeneuve C. et al., 2000). The risk of male
patients to develop renal amyloidosis was four times higher
than that of female patients. The results demonstrated that
SAA a/a homozygous genotype was associated with a seven-fold increased risk for RA, compared with other SAA1
genotypes (OR=6.9, 95% CI=2.5-19.0). The presence of
only one SAA1 a/a allele did not suggest an increased
susceptibility to RA.
There were no significant differences in the frequency of
other common genotypes between two groups of patients
with and without RA. Our data are correlated to Booth’s
108

data [2] shown that the risk for the development of a secondary amyloidosis was higher in patients with rheumatoid arthritis or juvenile chronic arthritis when they carried the SAA1 a/a genotype ([5,6].
Due to the International Meta-FMF project we could compare our data with the FMF morbidity among other populations [24]. It was also confirmed that M694V mutation
was a high risk factor in patients living in Armenia [6]
and Israel [8].
We have revealed the complex FMF cases with following
concurrent morbidity: epilepsy (M694V/M694V; V726A/
M680I); Sjogren syndrome (M694V/M694V); monozygotic twins, heterozygous carriers for M680I mutation:
one with FMF, and the other – non-FMF, but with epilepsy; bronchial asthma (M694V/V726A, V726A/M680I,
M680I); b-thalassemia (M694V/M694V); hyperthyroidism (M694V/M680I); Tourette syndrome (M694V/
M694V); ulcerative colitis (M694V/M694V); renal amyloidosis and multiple sclerosis (M680I/M680I). Neurological features are accompanied along with administration of colchicine. About 20% FMF patients (predominantly M694V homozygotes) had ankylosing spondilitislike syndrome. For Armenian FMF children the onset of
the disease via monoarthritis is peculiar phenomenon.
The daily treatment with colchicine was established by
Goldfinger in 1972 [9]. RA, the most severe complication of FMF, leads to the progressive renal failure if the
therapeutic treatment absent in affected individuals. In
90% of our cases, colchicine is effective to keep the inflammation under control. In our patients the colchicine
largely prevents the development of RA in FMF. Moreover,
our data suggest that adequate colchicinotherapy delayed RA
progression in FMF/RA patients. However in a few cases
the effect of colchicine remains controversial. We demonstrated that genotype may assist in prediction of the response
to colchicine treatment given to children with RA.
In our group of FMF patients homozygous for M694V
mutation not only present a more severe phenotype but
also show a limited response to colchicine at the nephrotic stage of RA. In contrast, FMF patients with other genotypes still have a good chance to ameliorate of the nephrotic syndrome and to maintain renal function.
Based on our data concerning MEFV-homozygote, compound heterozygote, and symptomatic heterozygote patients, we have found, that resistance to colchicine may
be caused by individual’s response or endurance to the
drug, non-efficient scheme of treatment, quality of the
medication, and social behaviors such as smoking and
alcohol consumption, etc.
Additional and common cited, problems in finding complex disease genes beyond the most obvious are complex
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clinical, genealogical and genetic testing and publication
bias. In the cases of multiple conflicting results and reports, meta-analysis across all published and our data, including the evidence for a functional consequence of the
putative risk allele can help distinguish real disease genes.
Notwithstanding these difficulties, genetic analysis has laid
the foundation for understanding a variety of disease mechanisms leading to autoinflammatory syndromes, including
FMF. We have determined the symptoms associated with
MEFV gene mutations in heterozygote patients, believed
to be suffered from FMF, and compared them with affected
homozygotes and compound heterozygotes. In this part of
study 414 homozygotes, 980 compound heterozygotes, and
317 homozygotes have been analyzed (in collaboration with
Dr. Mike M. Mouradian (UCLA, USA).

those already affected, and try to prevent the spread of it.
On the basis of our results and recent data, we suggest
that in some cases other factors along with MEFV genotype, such as environment or possibly other genetic factors play role in the determination of the severity of the
inflammatory attacks in FMF. These data confirm that
genetic analysis is essential in clinical practice, leading to
new ways of managing FMF.
MEFV genotyping which is important to perform in the
framework of a genetic counseling of the families of the
probands, suffered from FMF, may reveal and identify
affected individuals in pre-symtomatic phase, providing
the possibility to start a therapy precociously.
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SUMMARY
FAMILIAL MEDITERRANEAN FEVER IN ARMENIAN
POPULATION
Sarkisian T, Ajrapetyan H, Beglaryan A, Shahsuvaryan G,
Egiazaryan A.
Center of Medical Genetics and Primary Health Care Yerevan;
Yerevan State Medical University after M. Heratci, Armenia
Familial Mediterranean Fever (FMF) is an inherited, recessively transmitted inflammatory condition usually occurred in populations from Mediterranean descent (Armenian, Arab, Jewish,
Greek, Turkish and Italian populations). Identification of MEFV
gene mutations has been of tremendous help for early diagnosis
of most cases. The frequency of FMF is different. The prevalence of heterozygous carriers of one of the mutations of MEFV
gene is as high as 1 in 5 healthy individuals in Armenia.
Genetic testing of this rare Mendelian disorder (MIM no 249100)
is efficient for early and prenatal diagnosis of the disease, especially for atypic cases, for carrier screening and pregnancy planning since certain mutations have been shown to have significant correlation with renal amyloidosis (RA), the most severe
possible manifestation of FMF. Also genetic testing is very im-
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portant for colchicine therapy correction.
Twelve MEFV mutations are identified in 7000 Armenian FMF
patients. Investigation of MEFV mutations in FMF patients (heterozygotes, homozygotes and compound heterozygotes) in comparison with healthy individuals has revealed the most frequent
mutations and genotypes, and the information was received about
the heterozygous carriers and genotype - phenotype correlation.
In heterozygote carriers the most prevalent and severe cases are
caused by the presence of a single M694V mutation.
Our results could confirm that the MEFV gene analysis provides the first objective diagnostic criterion for FMF (characterisation of the two MEFV mutated alleles in more than 90%
of the patients). Molecular testing is also used to screen the
MEFV gene for mutations in patients with a clinical suspicion
of FMF. We also demonstrated the unfavourable prognostic value
of the M694V homozygous genotype, and provided the first
molecular evidence for incomplete penetrance and pseudo-dominant transmission of the disease. Overall, these data, which
confirm the involvement of the MEFV gene in the development
of FMF, should be essential in clinical practice, leading to new
ways of managment and treatment of FMF patients.
Key words: FMF, MEFV gene mutations, genotype and phenotype correlations.
ÐÅÇÞÌÅ
ÑÅÌÅÉÍÀß ÑÐÅÄÈÇÅÌÍÎÌÎÐÑÊÀß ËÈÕÎÐÀÄÊÀ
Â ÀÐÌßÍÑÊÎÉ ÏÎÏÓËßÖÈÈ
Ñàðêèñÿí Ò.Ô., Àéðàïåòÿí À.Ñ., Øàõñóâàðÿí Ã.Ð., Åãèçàðÿí À.Ð.
Öåíòð ìåäèöèíñêîé ãåíåòèêè è îõðàíû ïåðâè÷íîãî çäîðîâüÿ, Åðåâàí; Åðåâàíñêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò èì. Ì. Ãåðàöè, Àðìåíèÿ
Ñåìåéíàÿ ñðåäèçåìíîìîðñêàÿ ëèõîðàäêà (MIM no249100)
èëè ïåðèîäè÷åñêàÿ áîëåçíü (ÏÁ) ÿâëÿåòñÿ ìîíîãåííûì íàñëåäñòâåííûì çàáîëåâàíèåì âîñïàëèòåëüíîé ïðèðäû, êîòîðîå, â îñíîâíîì, âñòðå÷àåòñÿ ñðåäè ïðåäñòàâèòåëåé ïîïóëÿöèé Ñðåäèçåìíîìîðñêîãî ïðîèñõîæäåíèÿ (àðàáû, àðìÿíå, ãðåêè, åâðåè, èòàëüÿíöû, òóðêè). Òèï íàñëåäîâàíèÿ ÏÁ,
â îñíîâíîì, àóòîñîìíî-ðåöåññèâíûé. Ãåíåòèêà ÏÁ õîðîøî
èçó÷åíà íà ãåíåàëîãè÷åñêîì è ìîëåêóëÿðíî-ãåíåòè÷åñêîì
óðîâíÿõ. Ó ïàöèåíòîâ âñåõ ñòðàí îáíàðóæåíû ìóòàöèè â
ãåíå MEFV (MEDITERRANEAN FEVER), ëîêàëèçîâàííîì
â êîðîòêîì ïëå÷å õðîìîñîìû 16ð13.3. ×àñòîòà áîëåçíè è
áåññèìïòîìíûõ íîñèòåëåé ìóòàöèè ìîæåò ðàçëè÷àòüñÿ â
ýòíîñàõ è ïîïóëÿöèÿõ. Â Àðìåíèè ðàñïðîñòðàíåííîñòü íîñèòåëåé, â ñðåäíåì, ìîæíî ðàñöåíèòü êàê 1:5. Èäåíòèôèêàöèÿ ìóòàöèé ãåíà MEFV èñïîëüçóåòñÿ äëÿ ðàííåé è òî÷íîé
äèàãíîñòèêè ÏÁ. Ãåíåòè÷åñêîå òåñòèðîâàíèå ÿâëÿåòñÿ íàèáîëåå ÷óâñòâèòåëüíûì ñïîñîáîì ïîäòâåðæäåíèÿ äèàãíîçà,
âûÿâëåíèÿ àòèïè÷åñêèõ âàðèàíòîâ, íîñèòåëåé ìóòàöèé, êîððåêöèè êîëõèöèíîòåðàïèè, à òàêæå ðåêîìåíäóåòñÿ äëÿ ïëàíèðîâàíèÿ ñåìüè ïðè íàëè÷èè áîëüíûõ ðîäñòâåííèêîâ.
Ïîêàçàíà äîñòîâåðíàÿ è ÷åòêàÿ êîððåëÿöèÿ ñïåêòðà ìóòàöèé ãåíà MEFV ñ ðàçâèòèåì àìèëîèäîçà ïî÷åê êàê íàèáîëåå ãðîçíîãî îñëîæíåíèÿ.
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Ìóòàöèè ãåíà MEFV îïðåäåëåíû ó 8500 áîëüíûõ ÏÁ àðìÿíñêîé íàöèîíàëüíîñòè. Îïðåäåëåíà çàâèñèìîñòü ôåíîòèïà (êëèíè÷åñêàÿ êàðòèíà çàáîëåâàíèÿ) îò ãåíîòèïà (ðàçíûõ ìóòàöèé â îäíîì è òîì æå ëîêóñå). Çàáîëåâàíèå âûçûâàþò äâåíàäöàòü íàèáîëåå ðàñïðîñòðàíåííûõ ìóòàöèé â
ãîìîçèãîòíîì è êîìïàóíä-ãåòåðîçèãîòíîì ñîñòîÿíèÿõ. Âûÿâëåíî ãåòåðîçèãîòíîå íîñèòåëüñòâî ìóòàöèé ó áîëüíûõ ÏÁ,
à òàêæå â ãðóïïå çäîðîâûõ ëèö. Íàèáîëåå ÷àñòàÿ ìóòàöèÿ
M694V ó ãåòåðîçèãîòíûõ íîñèòåëåé, êîòîðàÿ â ãîìîçèãîòíîì è êîìïàóíä-ãåòåðîçèãîòíîì ñîñòîÿíèÿõ ïðèâîäèò ê ðàçâèòèþ íàèáîëåå òÿæåëûõ ñèìïòîìîâ çàáîëåâàíèÿ. Íà îáøèðíîé âûáîðêå áîëüíûõ ÏÁ ïîêàçàíî, ÷òî àíàëèç ìóòàöèé MEFV ÿâëÿåòñÿ íàèáîëåå îáúåêòèâíûì äèàãíîñòè÷åñêèì êðèòåðèåì ïðåæäå âñåãî ïðè íàëè÷èè äâóõ ìóòàíòíûõ
àëëåëåé, ÷òî âûÿâëåíî ó áîëåå 98% ïàöèåíòîâ. Ïðîäåìîíñòðèðîâàíà íåáëàãîïðèÿòíàÿ ïðîãíîñòè÷åñêàÿ çíà÷èìîñòü

íåêîòîðûõ ìóòàöèé, â ÷àñòíîñòè, ãîìîçèãîò ïî ìóòàöèè
M694V, â îñîáåííîñòè, â ñî÷åòàíèè ñ îïðåäåëåííûì èçîòèïîì ìóòàöèé ãåíà SAA1. Âìåñòå ñ òåì, â ðÿäå ñëó÷àåâ íàìè
îáíàðóæåíà íåïîëíàÿ ïåíåòðàíòíîñòü íåêîòîðûõ ìóòàöèé,
òàêæå ïñåâäî-äîìèíàíòíûé òèï íàñëåäîâàíèÿ â íåêîòîðûõ
ñåìüÿõ áîëüíûõ.
Ïîëó÷åííûå äàííûå ïîäòâåðæäàþò âåäóùóþ ðîëü ìóòàöèé
ãåíà MEFV â ðàçâèòèè ÏÁ, íåîáõîäèìîñòü è çíà÷èìîñòü
ìîëåêóëÿðíûõ ìåòîäîâ äëÿ ðàííåé äèàãíîñòèêè çàáîëåâàíèÿ, ðàçðàáîòêè íîâûõ è ýôôåêòèâíûõ ñïîñîáîâ ëå÷åíèÿ è
ñëåæåíèÿ çà ñîñòîÿíèåì áîëüíûõ.

A RARE CAUSE OF HEART FAILURE IN IRON-OVERLOAD THALASSAEMIC
PATIENTS-PRIMARY HYPOPARATHYROIDISM
De Sanctis V, Borsari G, Brachi S, Gubellini E, Gamberini M.R, Carandina G.
Pediatric and Adolescent Unit and Clinical Pathology Unit; St Anna Hospital, Ferrara, Italy
The haemoglobinopathies are the most commonly inherited genetic disorders worldwide; some 240.000 infants
suffering from them are born annually [11].

overload. He was not fully compliant to chelation therapy
with desferrioxamine and to calcitriol. L-therapy
[1,25(OH)2D], apparently, was taken regularly.

Homozygous β-thalassaemia (TM) results form an unbalanced rate of normal β-globin chain synthesis. This leads
to ineffective erytropoiesis resulting in severe anaemia [1].

On physical examination the patient had an irregular pulse
rate of 110 beats/min, a systolic blood pressure of 90/40 mmHg.
The neck vein were distended and cardiac auscultation revealed
tachyarrhytmia. He had also hepato-splenomegaly.

Optimal treatment consist of regular (every 3 to 4 weeks)
red blood cell transfusions, in order to maintain a pretransfusional haemoglobin (Hb) level between 9-9.5 g/dl,
and chelation therapy, to maintain the serum ferritin level
below 1500 ng/ml [11].
Most of the complications of TM are attributable to iron
overload. Excess of iron is toxic to the heart, liver and
endocrine system. In TM, 70% of deaths are the result of
cardiac failure or arrhythmia.
We report two TM patients with iron overload who developed heart failure as a consequence of hypocalcemia.
Case report. Case 1. A 18 years-old boy with TM was
admitted to our Unit because of cardiac failure and arrhythmia. The patient had a documented past medical history of hypothyroidism, hypoparathyroidism and iron
© GMN

Thyroid gland was not enlarged. Signs of tetany were not
present while Chwostek’s and Trousseau’s signs were positive.
On emergency, the X-ray showed generalized cardiomegaly and evidence of pulmonary congestion, the electrocardiogram and echocardiogram revealed an atrial fibrillation with prolonged QTc interval (0.44s) and a left ventricular ejection fraction of 31%.
Initial laboratory investigations revealed reduced serum
calcium (5.4 mg/dl; normal range 8.8-10-6 mg/dl), high
inorganic phosphorous (9 mg/dl; normal range 2.54.5 mg/dl) and a undetectable PTH level.
Serum glucose, magnesium , thyroid function (FT4 and
TSH) and renal function tests were normal. Liver enzymes
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(ALT and γGT) were high (ALT = 86 IU/l, normal range
7-40 IU/ml; γGT=71 IU/l, normal range 6-65 IU/l).

the right costal margin. Chwostek’s and Trousseau’s signs
were positive. Thyroid gland was not enlarged.

The Hb level was 9.1 g/dl and serum ferritin level
3250 ng/ml (normal range 32-176 ng/ml). A diagnosis of
cardiac failure, hypocalcemia due to hypoparathyroidism
(HPT) and severe iron overload was made.

Initial laboratory investigations were significant for the following: haemoglobin level 8.2 g/dl, serum creatinine 1.2
mg/dl (normal range 0.7-1.3 mg/dl), total calcium 5.2 mg/
dl (normal range 8.8-10.6 mg/dl), inorganic phosphorous
10.2 mg/dl (normal range 2.5-4.5 mg/dl), magnesium 2.1
mg/dl (normal range 1.8-2.6 mg/dl), albumin 36 g/l (normal range 35-50 g/l) and intact parathormone level was 11
pg/ml (normal range 10-55 pg/ml). Liver enzymes (ALT)
was 120 IU/l (normal range 7-40 IU/l) and serum ferritin
level was 9620 ng/ml (normal range 32-176 ng/ml).

Intravenous calcium gluconate 10% along with oral calcitriol [1,25(OH)2D: Rocaltrol 1 ìg daily, in two divided
doses] were given.
Clinical signs and hemodinamics improved considerably
in the first 3 days of treatment and arrhythmia disappeared
in 9 days.
The QTc interval decreased to 0.38s and the left ventricular
shortening fraction increased to 38%. After 3 days, digoxins was added to the regimen and intravenous calcium gluconate was replaced with oral calcium supplementation.
He was discharged, after 12 days, with oral calcium, calcitriol (vitamin D) and L-thyroxine. Two and six months
later the patient was admitted again with cardiac failure
and in both occasions he confessed to having stopped calcium and calcitriol. The serum calcium levels were low
(6.3 and 6.6 mg/dl, respectively). Intravenous calcium
gluconate and oral calcitriol improved cardiac function
after two and four days, respectively.
Restoration of calcemia resulted, after 6 weeks in an improvement of cardiac function (left ventricular ejection
fraction 46%).
We concluded that the patient’s heart failure was secondary to hypocalcemic myocardiopathy associated to severe
iron-overload.
The reversal of cardiac dysfunction, in 3 different occasions, following normalization of serum calcium supported
the dominance of hypocalcemia in the ethiology of the
cardiac failure.
Case 2. A 22 years-old prepubertal patients with TM was
admitted to our Unit because of congestive cardiac failure.
In the last six days she was unsuccessful treated, in another hospital, with digoxin and furosemide, but no improvement of heart failure occurred.
On examination, her temperature was 36.8°C, systemic
arterial blood pressure was 90/50 mmHg, pulse rate was
regular (115 beats/min) and respiratory rate was 25 breaths/
min. Cardiac examination revealed a grade 2/6 apical holosystolic murmur. Chest auscultation revealed crackles
at the basilar lobe. Liver edge was palpable 3 cm below
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The X-ray showed cardiac enlargement and the electrocardiogram revealed a prolonged QTc interval (0.45s).
Echocardiogram showed bilateral ventricular enlargement,
generalized hypokinesia, moderate mitral and tricuspid regurgitation and a systolic dysfunction (ejection fraction 24.4%).
A diagnosis of congestive cardiac failure, hypoparathyroidism and severe iron overload was made.
She was treated with intravenous calcium gluconate, oral
vitamin D (calcitriol), intensive iron chelation therapy
(Desferal given subcutaneously), blood transfusions and
diuretics (thiazides).
In the following 5-6 days, serum total calcium concentration slowly increased (7.1 mg/dl) and plasma inorganic
phosphorous concentration decreased (7.3 mg/dl).
Restoration of calcemia resulted in clinical and cardiac
improvement (left ventricular ejection fraction 38% after
3 weeks and 42%, after 4 weeks).
The patient was discharged after 34 days with oral calcium, vitamin D and subcutaneous chelation therapy (Desferal 40 mg/kg body weight, six times/week).
We concluded that the patient’s congestive heart failure
was precipitated by severe hypocalcemia, secondary to
primary hypoparathyroidism.
Results and their ddiscussion. Hypocalcemia due to HPT
is a late complication of iron overload in TM patients [3,4,6,7].
The Italian working group on endocrine complications in
non endocrine diseases (Coordinator: V. De Sanctis) in 1994
reported a prevalence of HPT in 3.6% of 1661 TM patients.
Their mean age at diagnosis was 18.7 years [6].
Hypocalcemia follows as a consequence of iron deposition in the parathyroids. The majority of patients have mild
disease, with parasthesias, while in the more severe form
tetany, seizures or cardiac failure may occur [5,11].
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The biochemical abnormalities associated with HPT are
hypocalcemia, hyperphosphatemia and reduced urinary
calcium excretion. Alkaline phosphatise activity is usually normal or relatively low. PTH concentrations are low
or undetectable [1].
Acute and chronic hypocalcemia has been associated with
myocardial dysfunction in numerous studies and case reports [2,8,9].
Nevertheless hypocalcemic cardiopathy, due to HPT, is a
very rare condition in TM patients. We found only one
report of a 25 years-old man with TM who develop heart
failure associated with HPT [9].
Calcium plays a key role in the maintenance and regulation
of normal cardiac function. Extra-cellular calcium is indispensable for the contractile process since the sarcoplasmatic
reticulum is unable to maintain a sufficient amount of calcium to trigger myocardial contraction [2,5,8,10].
In the last 20 years, we observed a hypocalcemic cardiopathy in 2 out of 38 (5.2%) severely iron-overloaded TM patients. Calcium supplementation and vitamin D induced
correction of hypocalcemia and improvement of cardiac
functions. The positive effects were quite clear in the case
report 1. In fact, cardiac failure, which initially was resistant to conventional therapy, resolved with the correction of
hypocalcemia. The recurrence of signs and symptoms, secondary to a poor compliance to the treatment (oral calcium
and vitamin D), further on support these conclusions.
In conclusion, our observations stress the importance of a
regular iron chelation therapy, adherence to treatment of
endocrine complication and regular follow-up of TM patients with hypocalcemia.
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SUMMARY
A RARE CAUSE OF HEART FAILURE IN IRON-OVERLOAD THALASSAEMIC PATIENTS-PRIMARY HYPOPARATHYROIDISM
De Sanctis V, Borsari G, Brachi S, Gubellini E, Gamberini M.R, Carandina* G.
Pediatric and Adolescent Unit and Clinical Pathology Unit;
*St Anna Hospital, Ferrara, Italy
Hypocalcemia due to hypoparathyroidism (HPT) is a late complication of iron-overloaded patients with β-thalassaemia major (TM). The majority of patients have mild disease with parasthesias, while in the more severe form tetany, seizures or cardiac failure may occur. In the last 20 years we observed heart
failure in 2 out of 38 (5.2%) TM patients (aged 18 and 22 years)
with hypocalcemia secondary to HPT associated to iron overload. Calcium supplementation and vitamin D induced correction of hypocalcemia and resulted in an improvement of cardiac function. Calcium plays a key role in the maintenance and
regulation of normal cardiac function. Extra-cellular calcium is
indispensable for the contractile process since the sarcoplasmatic reticulum is unable to maintain a sufficient amount of
calcium to trigger myocardial contraction. In conclusion, our
observations stress the importance of a regular iron chelation
therapy, adherence to treatment of endocrine complication and
regular follow-up of TM patients with hypocalcemia.
Key words: β-thalassaemia major, iron overload, hypocalcemia,
heart failure.
ÐÅÇÞÌÅ
ÐÅÄÊÈÉ ÑËÓ×ÀÉ ÑÅÐÄÅ×ÍÎÉ ÍÅÄÎÑÒÀÒÎ×ÍÎÑÒÈ Ó ÏÀÖÈÅÍÒÀ Ñ ÒÀËÀÑÑÅÌÈÅÉ ÏÅÐÅÃÐÓÆÅÍÍÎÃÎ ÆÅËÅÇÎÌ – ÏÅÐÂÈ×ÍÛÉ ÃÈÏÎÏÀÐÀÒÈÐÅÎÈÄÈÇÌ
Äå Ñàíêòèñ Â., Áîðñàðè Äæ., Áðàêè Ñ., Ãóáåëëèíè Å.,
Ãàìáåðèíè Ì.Ð., Êàðàíäèíà Äæ.
Áîëüíèöà Ñâÿòîé Àííû, ïåäèàòðè÷åñêîå è ïîäðîñòêîâîå
îòäåëåíèå, îòäåëåíèå êëèíè÷åñêîé ïàòîëîãèè, Ôåððàðà,
Èòàëèÿ
Ãèïîêàëüöèåìèÿ, îáóñëîâëåííàÿ ãèïîïàðàòèðåîèäèçìîì
(ÃÏÒ), ÿâëÿåòñÿ ïîçäíèì îñëîæíåíèåì ó áîëüíûõ áîëü-
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øîé β-òàëàññåìèåé, ïåðåãðóæåííûõ æåëåçîì. Ó áîëüøèíñòâà áîëåçíü ïðîòåêàåò ëåãêî ñ ïàðåñòåçèåé, òîãäà êàê â
áîëåå òÿæåëûõ ñëó÷àÿõ ìîãóò ïðîÿâèòüñÿ òåòàíèÿ, ñóäîðîãè, ñåðäå÷íàÿ íåäîñòàòî÷íîñòü. Çà ïîñëåäíèå 20 ëåò ìû
íàáëþäàëè ñåðäå÷íóþ íåäîñòàòî÷íîñòü ó 2-õ èç 38-è (5.2%)
ïàöèåíòîâ ñ áîëüøîé òàëàññåìèåé (â âîçðàñòå îò 18 äî 22
ëåò) ñ ãèïîêàëüöåìèåé, âòîðè÷íîé â îòíîøåíèè ÃÏÒ, àññîöèèðîâàííîãî ñ ïåðåãðóçêîé æåëåçîì. Äîáàâêà êàëüöèÿ
è âèòàìèíà Ä îáóñëîâèëà êîððåêöèþ ãèïîêàëüöåìèè è ïðèâåëà ê óëó÷øåíèþ ñåðäå÷íîé ôóíêöèè. Êàëüöèé èãðàåò

êëþ÷åâóþ ðîëü â ñîõðàíåíèè è ðåãóëÿöèè íîðìàëüíîé ñåðäå÷íîé ôóíêöèè. Ýêñòðàöåëëþëÿðíûé êàëüöèé ÿâëÿåòñÿ
íåîáõîäèìûì äëÿ êîíòðàêòèëüíûõ ïðîöåññîâ, òàê êàê ñàðêîïëàçìàòè÷åñêèé ðåòèêóëóì íå â ñîñòîÿíèè ñîõðàíÿòü
äîñòàòî÷íîå êîëè÷åñòâî êàëüöèÿ, ÷òîáû çàïóñòèòü ìûøå÷íîå ñîêðàùåíèå. Â çàêëþ÷åíèå, íàøè íàáëþäåíèÿ ïîä÷åðêèâàþò çíà÷åíèå ðåãóëÿðíîé õåëàöèè æåëåçà, íåîáõîäèìîñòü ëå÷åíèÿ ýíäîêðèííûõ îñëîæíåíèé è ðåãóëÿðíîãî
ìîíèòîðèíãà áîëüíûõ áîëüøîé òàëàññåìèåé ñ ãèïîêàëüöèåìèåé.

***

Editorial Board thanks Company "Pfizer" for their assistance
in publishing this special issue.
Ðåäàêöèÿ æóðíàëà âûðàæàåò áëàãîäàðíîñòü êîìïàíèè "Ïôàéçåð"
çà îêàçàíèå ïîìîùè â èçäàíèè äàííîãî íîìåðà.
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