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нию квадратичной регрессии. Сгенерированный прогноз дет-
ской инвалидности вследствие эпилепсии соответствует урав-
нению как линейной, так и квадратичной регрессии.

reziume

bavSvTa asakis epilefsiis epidemilogiis asakob-
rivi da genderuli aspeqtebi da maTi prognozi

1o.suxonosova, 2.3o.toporkova

1xarkovis diplomisSemdgomi ganaTlebis samedi-
cino akademia; 2xarkovis bavSvTa saavadmyofo #5; 
3xarkovis saerTaSoriso universiteti, ukraina

kvlevis mizans warmoadgenda bavSvTa asa-
kis epilefsiis epidemiologiuri maCveneblebis 
(gavrcelebadoba, avadoba, invalidoba) asakobri-
vi da genderuli maxasiaTeblebis gansazRvra 

daavadebis ganviTarebis zusti prognozis Sed-
genisaTvis.
xarkovis olqSi mcxovreb bavSvebsa da mo-

zardebSi Catarebulia epilefsiis epidemiolo-
giuri monitoringi: skolamdeli asakis bavS-
vebi (6 wlamde) – 337  (33,14%), saskolo asakis 
bavSvebi (7-14  weli) – 414  (40,7%) da mozardebi 
(15-17  weli) – 266 (26,16%).
gaanalizebulia gavrcelebadoba, avadoba, in-

validoba da pirveladi invalidoba epilef-
siis Sedegad 2006-2020 ww. periodSi, Sedgenili 
da aprobirebulia zemoaRniSnuli maCveneblebis 
prognozi 2016-2020 ww. monacemebis mixedviT.
epilefiis gavrcelebadobis da avadobis 

dagenerirebuli prognozi bavSvTa asakis mo-
saxleobaSi Seesabameba mravlobiTi regresiis 
gantolebas, bavSvTa asakis invalidobisa ki - 
rogorc xazovani, aseve, mravlobiTi regresiis 
gantolebas.
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Vitamin D deficiency remains a significant global, public 
health problem despite the availability of supplementation and 
numerous published guidelines for its prevention. It can have a 
major impact on the health of infants, children, and adolescents, 
with ramifications that persist into adulthood. Features of vita-
min D deficiency and osteomalacia include: 1) hypocalcemic 
seizures and tetanic spasms; 2) life-threatening hypocalcemic, 
cardiomyopathy; 3) bone pain and muscle weakness; 4) limb 
and pelvic deformities; 5) failure to thrive; 6) developmental 
delay; and 7) dental anomalies. Rickets, because of vitamin D 
deficiency can also lead to death from heart failure caused by 
hypocalcemic cardiomyopathy, even in developed countries 
[2,8,22]. In addition, narrowing of the pelvic outlet after nutri-
tional rickets in childhood can result in obstructed labor and ma-
ternal and fetal death [10,35]. The objective of present study was 
to assess the associations between vitamin D concentrations and 
respiratory diseases in a large and rapidly expanding literature.

Material and methods. Observational studies and numer-
ous randomized trials were selected according the key words: 
vitamin D, the hypovitaminosis D, respiratory diseases. Data 
sources:  - Medline, Embase, the Cochrane Central Register of 
Controlled Trials, Web of Science, ClinicalTrials.gov, and the 
International Standard Randomized Controlled Trials Number 
registry from 2011 to 2021. 

Results and discussion. Vitamin D is a steroid that regulates 
the function of around 200 genes in the human body. It’s status 
depends on the amount of vitamin D produced in the skin through 
the ultraviolet radiation and received with food [37].Thus, the 

time, geographical location, skin color, age affects the formation 
of vitamin D in the skin. As for the nutritional deficit,vitamin D 
content in food is too small and insufficient to cover demands 
[10,12,41]. The term ‘vitamin D’ is used for two different forms 
which are found in nature: vitamin D3 (cholecalciferol) from 
animal sources and vitamin D2 (ergocalciferol) from plants. 
Vitamin D3 to be converted into an active form−1,25(OH)2D, 
must undergo two processes of hydroxylation in the body. At the 
first stage of hydroxylation in the liver by the action of 25-hy-
droxylase (CYP2R1), 25-hydroxyvitamin D [25(OH)D, also 
called calcidiol is formed. While the second hydroxylation in the 
kidneys by the action of CYP27B1 (1α-hydroxylase), leads to 
formation of the biologically active form, 1,25(OH)2D - calcitri-
ol - the bioactive hormonal form of vitamin D [10,16,20]. Cal-
citriol is able to regulate calcium-phosphorus balance in various 
pathways, first stimulating calcium and phosphorus absorption 
by enterocytes. When dietary calcium intakes are inadequate, 
calcitriol interacts with the vitamin D receptor (VDR) expressed 
on osteoblasts, bringing osteoclasts precursors to maturation and 
promoting calcium and phosphorus absorption by bone tissue. 
Calcitriol acts synergistically with parathormone (PTH) that acts 
in bone stimulating calcium absorption by the osteoclasts, and 
in the kidney where it promotes calcium reuptake in the tubules, 
phosphorus excretion, and vitamin D conversion into its active 
hormone form [41]. 

Vitamin D status is defined by the measurement of 25(OH)D 
concentrations. This term refers to both its circulating forms, the 
25(OH)D3 and 25(OH)D2, the last from plant dietary sources. 
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1,25(OH)2D measurement does not reflect vitamin D status, ow-
ing to the short half-life (4–6 h) and the lower concentration (pg/
ml vs. ng/ml). 1,25(OH)2D levels are reduced only when 25(OH)
D levels are below 4 ng/ml. The measurement of 25(OH)D is 
difficult due to its lipophilic nature, the binding to vitamin D 
binding protein, the different circulating forms that also include 
epimers and isobars, and the standardization. In particular, the 
24,25-dihydroxyvitamin D may represent up to 10–15% of the 
total quantity of 25(OH)D [41]. According to the latest guide-
lines (10, 17,19,41), there are 25-hydroxyvitamin D (25 [OH] 
D) determinations: 21-29 ng/ml (52.5-72.5 nmol/l) - diagnosed 
as vitamin D insufficiency, and if its concentration <20 ng/l (<50 
nmol/l) - vitamin D deficiency. Consequently, the sufficient con-
centration of vitamin D is 31 -60 ng/ml (according to the Ameri-
can Pediatric Academy 31-100 nmol/l) [10,27]. According to the 
recommendations of the World Health Organization, the Ameri-
can Pediatric Academy and the American Endocrinologists’ So-
ciety, it is recommended the prophylactic daily dose of Vitamin 
D  - 400 IU/day in breastfed and supplementary fed infants up to 
1 year of age. On the other hand, WHO recommends the exten-
sion of  breastfeeding up the age of 2, but there is nothing about 
vitamin D supplementation. From 1 year to 18 years, it is recom-
mended for 600 IU/day, in adults - 19-50 years of age 1500-2000 
IU day [27]. Adolescents are at increased risk for vitamin D defi-
ciency [12,28,29,40], thus the Society for Adolescent Health and 
Medicine recommended continuous vitamin D supplementation 
(600 IU daily for healthy adolescents, and at least 1000 IU daily 
for adolescents at risk for vitamin D deficiency or insufficiency) 
in addition to vitamin D received through the diet or via sun 
exposure [44,45,49].

Despite the high account of sunny days during the year, 
the southern European and Asian countries – Turkey, Greece, 
Egypt, Saudi Arabia, India, Japan [1,19,36,45,49] is registered 
with D Vitamin’s low rate compared to the developed northern 
countries. It is noted that the level of vitamin D depend more 
on countries economical level than geographical location and 
physical factors. D hypovitaminosis is more characteristic for 
developing countries where it is prolonged breastfeeding with-
out vitamin D supplementation,  the government does not regu-
late support with vitamin D, the population awareness about this 
problem is very low.[5,9,32,42].

Despite intense focus around the role of vitamin D status in 
health and disease, there has been a worldwide failure to imple-
ment public health guidance and eradicate the most severe mani-
festations of vitamin D and calcium deficiency in most vulnerable 
population – childhood because of several barriers - such as reluc-
tance of mothers to give their children daily supplementation, lack 
of knowledge about vitamin D actions and the risk of nutritional 
rickets, lack of awareness by health care professionals, assumption 
that both breast milk and formula milk provide sufficient vitamin D 
intake [40,42,48]. According the literary data, this problem is espe-
cially serious for developing countries [1,34,35,45].

It is known that Vitamin D deficiency in children causes rick-
ets, at adult age develops osteoporosis on the basis of hypocal-
cemia. According to data received in recent years, it is confirmed 
the role of D3 vitamin deficiency in the development of other 
pathological conditions such as retardation in linear growth, 
obesity, diabetes, chronic fatigue syndrome, neuro-degener-
ative diseases, tumors, autoimmune, cardiovascular diseases 
[2,10,22,28]. Different data were published in the British Jour-
nal BMJ and American Osteopathic Association [27,46]. Vita-
min D is not considered to have impact on human health, but 
the authors recommending to continue research in this direction. 

According authors conclusion, although vitamin D is thought 
to influence many disease processes, the evidence is currently 
insufficient to support supplementation to enhance extraskeletal 
benefits. The umbrella review of vitamin D research revealed 
some evidence for decreased risk of colorectal cancer, nonverte-
bral fractures, cardiovascular disease prevalence, hypertension, 
ischemic stroke, high body mass index, metabolic syndrome, 
type 2 diabetes, small for gestational age–birth, and gestational 
diabetes mellitus [46]. On the other hand, the overview of the 
literature conducted by PubMed MEDLINE and Cochrane Da-
tabase Systematic Review published in Mayo Clinic Proceed-
ings confirms the multiple functions of Vitamin D rather than 
influence on skeletal health. It was noted the effect of hypo-
vitaminosis D on progression of acute and chronic infections, 
development of autoimmune, endocrine diseases, as well as its 
impact on the epigenetic programming of the fetus [21]. How-
ever, while recent data suggest a possible role of vitamin D in 
the pathogenesis of several pathological conditions, including 
infectious and autoimmune diseases, the actual impact of vita-
min D status on the global health of children and adolescents, 
other than bone, remains a subject of debate [4,40,46].

Vitamin D has complex immunoregolatory properties by 
modulating both innate and adaptive immunity and regulating 
the inflammatory response. Vitamin D affects B lymphocytes 
proliferation, differentiation and antibody secretion, as well as 
a T-cell shift from Th1 to Th2 phenotype and thus limits the 
potential tissue damage associated with Th1 cellular immune 
responses. Vitamin D affects the differentiation of Treg cells, 
its participation in the development of autoimmune diseases. 
1,25(OH)2D3 operates on the synthesis of pro-and anti-inflam-
matory cytokines, the production of the interleukins - such as 
IL-1, IL-6, IL-8, IL-12 and TNFα [15,16,30]. On the other hand, 
the immune system cells react to vitamin D through appropri-
ate receptors (VDR) and participate in its synthesis. Based on 
the above, the plasma concentration of vitamin D is important 
for outcome of several diseases and pathological conditions at 
all stages of life [15,16,30]. A relationship between vitamin D 
status and the incidence or the severity of respiratory infections 
in children has been confirmed in many observational studies 
[4,11,18,24,26,33,51].

Hypovitaminosis D has a high prevalence worldwide at any 
ages. In pediatrics, US data derived by the National Health and 
Nutrition Examination Survey cohort indicate a prevalence 
ranging 9–18%, and 51–61% of vitamin D deficiency and insuf-
ficiency [32]. A recent meta-analysis was conducted on all the 
cohort studies of the European population, basing also on a pedi-
atric population of 14971 subjects (1–18 years) [6]. The Authors 
applied the Vitamin D standardization Program and developed 
protocols for standardizing existing 25(OH)D values from na-
tional health/nutrition surveys. The prevalence according to age 
(1–6 years, 7–14 years, and 15–18 years) ranged 4–7%, 1–8%, 
and 12–40%, respectively, suggesting that particular attention 
should be kept not only in infants but also in adolescents. Non-
white subjects and those living at relatively mild-latitude coun-
tries (47–60° N) had a higher prevalence range (5–20%) than 
southern countries. Limitations of the study include the fact that 
some of the studies mainly included children aged 7–11 years, 
and that vitamin D supplements, food fortification or sun aware-
ness campaigns could have influenced the estimates. Data from 
Italian pediatrics are only limited being represented by the 
Roma cohort (12.5–17.5 years) included in the HELENA study 
[6]. Particularly, vitamin D status should be monitored at least 
yearly in subjects that require supplementation during the whole 
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year because affected from pathological conditions or receiving 
drugs affecting vitamin D metabolism [41].

It is wellknown the ancient method - heliotherapy (treatment 
with sun rays) for tuberculosis disease. They thought that the 
sun’s rays directly killed the tuberculosis mikobacteria. Suc-
cessfully was used fish oil (rich with vitamin D) in treatment 
of tuberculosis and to reduce the morbidity. Now it is known, 
that vitamin D is involved in the correct functioning of the im-
mune system. On other hand, activation of tuberculosis process 
depends on immune system insufficiency [13,23,52]. Accord-
ing the authors data, the prevalence of vitamin D deficiency in 
pulmonary tuberculosis cases is very high. Hypovitaminosis D 
was associated with more severe clinical symptoms, higher spu-
tum smear positivity, and extensive lesions in chest radiograph 
among pulmonary tuberculosis patients [52].

During last years appeared data from controlled trials where 
there are confirmed D hypovitaminosis correlations with infec-
tions. The systemic review of the randomized controlled trials 
and meta-analysis showed the effectiveness of vitamin D sup-
plementation for reducing morbidity with respiratory diseases, 
but because of few materials statistically reliable data were not 
received [4,11]. Consequently, the authors are recommending to 
continue and extend the research, using vitamin D in the treat-
ment of infections. At the same time, there are a lot of data about 
vitamin D status positive correlations with the upper respiratory 
infections morbidity [16,21,26,30,33,34,51]. There are new data 
where low 25(OH)D levels are associated with a rise in hospi-
tal admissions or oral steroids treatment in asthma patients. A 
meta-analysis showed a significant association between vitamin 
D supplementation and reduction of asthma exacerbations (17% 
vs. 46%, p < 0.029) [3,14, 25,47]. 

In literary sources, the impact of Vitamin D is considered to 
influence the duration and severity of pneumonia. The authors 
note that in the cases of severe and complicated pneumonia, 
the concentrations of vitamin D was significantly lower than in 
control cases [20,24,38,51]. It is considered recommendations to 
add vitamin D for treatment severe pneumonia. Viral and bacte-
rial pneumonia kills more children than any other illness, ac-
counting for 19% of all deaths in children less than five years of 
age worldwide; and under-nutrition, which includes vitamin D 
insufficiency/deficiency, has been implicated in 53% of all these 
deaths [WHO, 2017]. 

Interest in the potential for vitamin D supplementation to re-
duce the risk of acute respiratory infections (ARIs) has increased 
since the emergence of the COVID-19 pandemic. During the 
2020s  Coronavirus pandemic (COVID-19 disease) caused by 
the new Coronavirus (SARS - CoV-2) conducted clinical trials 
have been confirmed the effect of vitamin D on severity and du-
ration of coronaviral pneumonia, development of acute respira-
tory distress syndrome [7]. According to their data, the involve-
ment of calcitriol in the management of the disease reduces the 
need for intensive treatment by activation the vitamin D receptor 
(VDR). It reduces cytokin/chemokine storm, stimulates neutro-
phil activity, has a definite impact on increased coagulation pro-
cesses. The relevance of these findings to COVID-19 is not yet 
confirmed and requires further investigation [50].

The aim of present study was to reveal associations between 
vitamin D concentrations and respiratory diseases in a large 
and rapidly expanding literature. The results of our study show 
that the vitamin D deficiency and rickets still remains an un-
der-recognized clinical problem. The literature review revealed 
the lack of knowledge about vitamin D actions and the risk of 
nutritional rickets, lack of awareness by health care profession-

als, assumption that both breast milk and formula milk provide 
sufficient vitamin D intake [40,42,48]. According the literary 
data, this problem is especially serious for developing countries 
[1,34,35,45]. On the other hand, the last years literary data show 
that there is solid evidence that vit D supplementation can re-
duce the rates of infections in pediatric population [4,11]. There 
are a lot of data about vitamin D status positive correlations with 
the upper and lower respiratory infections morbidity [16,21, 
24,26,30,33,34,38,51]. It is also the growing evidence for a 
beneficial role of supplementation in preventing autoimmune 
disorders and asthma exacerbations. But most of researchers 
have concluded that clinically useful effect remains uncertain 
and requires confirmation in farther well designed randomized 
controlled trials. 

Conclusion. The systemic review of the randomized con-
trolled trials and meta analysis showed the effectiveness of vi-
tamin D supplementation for reducing morbidity with respira-
tory diseases. But most of researchers have concluded that data 
remain uncertain and requires confirmation in farther well de-
signed randomized controlled trials. 
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sUMMARY

INFLUENCE OF VITAMIN D ON HUMAN HEALTH (RE-
VIEW)

Jachvadze M., Cholokava N., Gogberashvili K.

Tbilisi State Medical University, Department of Pediatrics, 
Georgia

Objectives - the associations between vitamin D concentra-
tions and respiratory diseases have been assessed in a large and 
rapidly expanding literature. 

Observational studies and numerous randomized trials. Data 
sources:  - Medline, Embase, the Cochrane Central Register of 
Controlled Trials, Web of Science, ClinicalTrials.gov, and the 
International Standard Randomized Controlled Trials Number 
registry from 2011 to 2021. Vitamin D plays an essential role 
in maintaining bone health through regulating calcium concen-
trations in the body. The development of vitamin D deficien-
cy is associated with deteriorating bone health and in severe 
cases, hypocalcemia, rickets, and osteomalacia in children and 

adults. Those at greatest risk of vitamin D deficiency include pa-
tients with chronic illnesses (e.g., chronic kidney disease, cystic 
fibrosis, asthma, and sickle cell disease), dark-pigmented skin, 
poor nutrition, and infants who are exclusively breastfed. 

The primary source of vitamin D is sunlight exposure with nu-
tritional intake. However, the composite literature is often con-
fusing and has led to heated debates about the optimal concen-
trations of vitamin D and related guidelines for supplementation. 
According to the last period of research, the impact of vitamin D 
is actively discussing the correct functioning of the immune 
system. It is established that it participates in the formation 
of the innate and adaptive immune response. In last years ap-
peared data from controlled trials where there are confirmed 
D hypovitaminosis correlations with infections. The systemic 
review of the randomized controlled trials and meta analy-
sis showed the effectiveness of vitamin D supplementation 
for reducing morbidity with respiratory diseases. In literary 
sources, the impact of Vitamin D is considered to influence the 
duration and severity of pneumonia. The authors note that in 
the cases of severe and complicated pneumonia, the concen-
trations of vitamin D was significantly lower than in control 
cases. It has been proposed that the activation of the vitamin 
D receptor (VDR) signaling pathway may generate beneficial 
effects in ARDS caused by SARS-CoV-2 with decreasing the 
cytokine/chemokine storm, regulating the renin-angiotensin 
system, modulating neutrophil activity. 

The systemic review of the randomized controlled trials and 
meta analysis showed the effectiveness of vitamin D supple-
mentation for reducing morbidity with respiratory diseases. But 
most of researchers have concluded that data remain uncertain 
and requires confirmation in farther well designed randomized 
controlled trials. 

Keywords: vitamin D, the hypovitaminosis D, respiratory 
diseases. 

РЕЗЮМЕ

ВЛИЯНИЕ ВИТАМИНА D НА ЗДОРОВЬЕ ЧЕЛОВЕКА 
(ОБЗОР)

Джачвадзе М.В., Чолокава Н.Н., Гогберашвили К.Я.

тбилисский государственный медицинский университет, 
департамент педиатрии, грузия 

Цель исследования - анализ данных об ассоциации 
между концентрацией витамина D и различными заболе-
ваниями у детей. 

Проанализированы результаты многочисленных рандо-
мизированных исследований и клинических наблюдений, 
посвященных влиянию различной концентации витамина 
D на здоровье человека. С этой целью просмотрены публи-
кации базы данных Medline, Embase, the Cochrane Central 
Register of Controlled Trials, Web of Science, ClinicalTrials.
gov за 2011-2021 гг. Витамин D выполняет значимую роль 
в поддержании здоровья костной системы путем регулиро-
вания концентрации кальция в организме. Дефицит витами-
на D связан с ухудшением минеральной плотности костей, 
способствует развитию гипокальциемии и рахита у детей и 
остеомаляции у взрослых. Гиповитаминоз D чаще встреча-
ется у пациентов с хроническими заболеваниями (хрониче-
ские заболевания почек, цистический фиброз, астма и сер-
повидноклеточная анемия), у лиц с темным пигментом кожи 
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и у младенцев, которые длительное время находятся только 
на грудном вскармливании. Основным источником витами-
на D является солнечный свет и питание. Однако единого 
мнения об оптимальных концентрациях витамина D крови 
и соответствующих руководств по питанию в литературных 
источниках не имеется. На сегодняшний день в проводимых 
исследованиях активно обсуждается воздействие витамина 
D на функционирование иммунной системы. Установлено, 
что витамин D участвует в формировании врожденного и 
адаптивного иммунного ответа. Согласно множеству на-
учных источников, адекватные концентрации витамина D 
выполняют значимую роль в формировании костной систе-
мы в младенческом возрасте, а также в защите от аутоим-

мунных заболеваний. В условиях вспышки коронавирусной 
инфекции содержанию витамина D придается особое значе-
ние. Выявлено, что активация рецептора витамина D (VDR) 
оказывает положительный эффект в лечении SARS-COV-2, 
уменьшая шторм цитокина/хемокина и модулируя актив-
ность нейтрофилов. 

Согласно литературным данным, имеются доказатель-
ства, что прием витамина D снижает уровень распростране-
ния инфекции в педиатрической популяции. Однако некото-
рые исследователи утверждают, что положительный эффект 
витамина D остается неопределенным и требует проведе-
ния тщательно спланированных рандомизированных кон-
тролируемых исследований.

reziume

vitamini D-s gavlena adamianis janmrTelobis mdgomareobaze (mimoxilva)

m. jaWvaZe, n. Wolokava, q. gogberaSvili

Tbilisis saxelmwifo samedicino universiteti, pediatriis departamenti, saqarTvelo

kvlevis mizans warmoadgenda vitamin D-s 
sisxlSi koncentraciis gavlenis dadgena adamia-
nis janmrTelobis mdgomareobaze. 
Tanamedrove mdgomareobiT D vitaminis defi-

citi iTvleba janmrTelobis globalur prob-
lemad, magram janmrTelobis organizaciebisa da 
mTavrobebis oficialuri warmomadgenlebis mier 
mosaxleobis informirebuloba am problemis 
Sesaxeb araerTgvarovania. 
Catarebulia randomizebuli kontrolirebadi 

kvlevebis, gamoqveynebuli literaturuli wya-
roebis, mimoxilviTi publikaciebis sistemuri 
Seswavla Medline, Embase, the Cochrane Central Register 
of Controlled Trials, Web of Science, ClinicalTrials.gov ele-
qtronuli bazebis gamoyenebiT 2011-2021 ww. peri-
odSi. 
literaturuli monacemebis analizma ga-

moavlina, rom vitamini D-s deficiti iwvevs 
hipokalcemias, raqits, osteomalacias rogorc 
bavSvebSi, ise mozrdilebSi. gansakuTrebiT 
maRalia D vitaminis deficitis riski pacien-

tebSi qronikuli daavadebebiT, adreuli asakis 
bavSvebSi kvebis deficitis da gaxangrZlive-
buli eqskluziuri ZuZuTi kvebis dros. bolo 
periodis kvlevebis mixedviT, aqtiurad gani-
xileba D vitaminis dadebiTi gavlena imunuri 
sistemis funqcionirebaze. dadgenilia,  rom D 
vitamini monawileobs Tandayolili da SeZeni-
li imunuri pasuxis formirebaze. rig publika-
ciebSi, kontrolirebuli kvlevebiT dadasture-
bulia D hipovitaminozis kavSiri infeqciebiT 
gamowveul avadobasTan. gaanalizebulia D hi-
povitaminozis gavlena rogorc baqteriuli, ise 
virusuli (SARS-COV-2) pnevmoniis mimdinareo-
bis simZimeze. gamoqveynebuli literaturuli 
wyaroebis sistemurma kvlevam da metaanalizma 
aCvena vitamini D-s gamoyenebis efeqturoba res-
piratoruli infeqciebiT avadobis Semcirebi-
saTvis pediatriul pacientebSi. literatu-
ruli monacemebi D vitaminis gavlenis Sesaxeb 
araerTgvarovania da avtorTa azriT, saWiroebs 
kvlevebis Semdgom gagrZelebas.


