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Lung diseases represent the leading causes of mortality as 
well in Europe as in the whole world [1]. Pneumonia, tuber-
culosis, chronic obstructive pulmonary disease (COPD) ac-
counted for 9.5 mln deaths worldwide (1/6 of global total) [2]. 
Broncho-pleural fistulas (BPF) are among severe complications 
of respiratory system diseases [3]. BPF is associated with high 
mortality rates – from 25% to 67% [28]. The data of study se-
ries carried out from 2000 showed that BPF is observed in ap-
proximately 5-7% of patients after surgery (for TB, lung cancer, 
etc.). Treatment of choice for these complications generally are: 
conservative therapy (thoracentesis, chest tube insertion) and 
(or) surgery. However, after prolonged infection empyema de-
velops, which significantly complicates surgical treatment and 
worsens its effectiveness. There are a few data about alternative 
methods of treatment BPF in modern literature, the implementa-
tion of bronchoscopy methods (namely the use of endobronchial 
valve- EBV) is becoming most popular in the complex treat-
ment of these complications during the last decade [8]. Despite 
increasing popularity, bronchoscopic methods does not meet yet 
evidence-based scientific standard. There are also scarce and in 
most cases controversial data about the efficacy of these treat-
ment methods. Therefore, the aim of our investigation was the 
assessment of the efficacy of endobronchial valve (EBV) thera-
py in the complex treatment BPF.

Material and methods. The presented study has been carried 
out in several centers of Georgia (basically in the National Cen-
ter for Tuberculosis and Lung Diseases). 

The study group was selected according to the following cri-
teria - Inclusion criteria. Patients with BPF, who underwent en-
dobronchial valve therapy only and signed the informed consent 
to participate in the study. Exclusion criteria: Severe and urgent 
cardiovascular conditions, prescription of anticoagulation thera-
py during 5 days before the intervention, refusal to participate in 
the study. According to these criteria, 30 patients were included 
in the study group: the mean age was 38.0 (Standard deviation 
(SD) -13.8 years, male patients were 28 (93.3%), female - 2 
(6.7%)].

The corresponding control group was selected according to 
the following criteria - Inclusion criteria.Patients with BPF, 
who underwent conservative therapy by multiple thoracentesis, 
chest tube insertion and also surgery, and signed the informed 
consent to participate in the study. Exclusion criteria were the 
same as in the study group. According to these criteria 28 pa-
tients were included in the – control group: mean age - 50.4 
(SD-12.0) years, male patients were 25 (89.29%), female - 3 
(10.71%)]. EBV therapy has been carried out by combined us-
ing the rigid (Friedel) and flexible (Olympus and Pentax) bron-
choscopes. The intervention was performed in the surgery unit 
under general anesthesia. The patients were intubated by rigid 
(Friedel) bronchoscope by tubes of various sizes (usually: N11, 
N12, and N13). EBV therapy has been performed by valves of 
Medlung Ltd [9]. After EBV therapy patient stayed in the inten-
sive care unit (ICU) for 24 hours. The quality of life in study and 
control groups has been studied by the Saint George Respira-
tory Questionnaire (SGRQ) [10]. The SGRQ consists of three 
domains: Symptoms – effects of respiratory symptoms; Activi-

ties – activities caused or reduced by breath problems; addresses 
the patient’s current state (i.e. how they are these days). The 
activity score measures disturbances to daily physical activity. 
Effects - The impacts score covers a range of disturbances of 
psycho-social function. A Total score summarizes the impact of 
the disease on overall health status. Scores are expressed as a 
percentage of overall impairment where 100 representsthe worst 
possible health status and 0 indicates the best possible health 
status. Statistical Analysis performed by software SPSS 22.0. 
T- and χ2-tests have been used for continuous and categorical 
variables. The criterion of the rejection of the null hypothesis 
was – p<0.05.

Results and discussion. As was mentioned above, 30 pa-
tients were included in the study group. Non-TB pyothorax with 
BPF was diagnosed in 12 (40%) cases, TB was in remained 18 
(60%) cases. BPF in the left lung was identified in 16 (53.3%) 
cases and in the right lung - in 14 (46.7%) cases. Comorbidities 
(hepatitis B and C, HIV, diabetes mellitus type 2) were reported 
in 3cases (10.0%). In 16 (53.33%) patients BPF was developed 
after surgery, while in 6 (20.0%) patients - after chest tube inser-
tion and/or multiple thoracentesis. 28 patients were included in 
the control group. Non-TB Pyothorax with BPF was diagnosed 
in 6 s (21.43%) cases, TB was in remained 22 (78.57%) cases. 
BPF in the left lung was identified in 13 (46.43%) cases, and 
in the right lung in 14 (53.57%) cases. Comorbidities (hepatitis 
B and C, HIV, diabetes mellitus type 2) were reportedin in 2 
(7.14%) cases. In 10 (35.71%) patients BPF was developed after 
surgery, while in 7 (25%) patients - after chest tube insertion 
and/or multiple thoracentesis. BPF closure after EBV interven-
tion in the study group was in 28 cases from 30 and in 19 cases 
from 28 in the control group. Respectively the relapse cases 
after EBV intervention or surgery showed that 2 (6.7%) cases 
were identified in the study group and 9 (32.14%) cases – in 
the control group. Difference between groups was statistically 
significant (χ2 = 6.1163; p=0.0134, Fig. 1). The duration of the 
pre-surgery period in the study group was significantly lower, 
0.89 (SD - 1.45) days compared to the control group, 11.04 (SD 
-17.0) days. The mean value of hospital delay after EBV inter-
vention was 8.0 (SD - 14.1) days, the corresponding value in the 
control group was 36.9 (SD - 47.4) days (the difference was sig-
nificant p=0.0023, Fig. 2). The mean duration of the chest tube 
insertion in the study group after EBV therapy - 2.6 (SD - 1.7) 
days. Analogous values in control group was 18.4(SD - 20.2) 
days (p=0.0001). 

The assessment of the quality of life by SGRQ in study and 
control groups showed that the total SGRQ score was decreased 
significantly during 6 months from 65.38 to 42.26 (p<0.001), 
i.e. by 23.12. The total SGRQ score in the control group was 
not decreased significantly during 6 months (from 63.6 to 58.4, 
p=NS). The dynamics for symptom domain was also significant 
- 27.6(p=0.008), for activity domain - 31.5 (p<0.001), for impact 
domain - 17.0(p=0.011).

BPF still remains one of the hazardous complications of re-
spiratory diseases [11].The two critically important components 
(points) for treatment tactics are the time of BPF onset and the 
defect size. Large bronchial defects are caused massive isch-
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emic bronchial necrosis and may represent the condition harm-
ful for life [12]. They require wide surgical intervention due to 
the weakness of tissues. Smaller bronchial damages are better 
managed by conservative and endoscopic methods. They can be 
considered as an alternative to surgery. Sometimes, the clinical 
conditions of patients with BPF are not favorable for surgical 
intervention. In other words, patients with “late” identified BPF 
became severe due to prolonged infection, empyema develops, 
which significantly complicates surgical treatment and worsens 
its effectiveness. It is the reason for the attempts to carry out 
endoscopic methods for BPF closure. However, we have not sig-
nificant evidence and yet EBV therapy is considered as support-
ing. The BPF closure does not mean healing from empyema and 
it requires the specific treatment. The latter is better managed in 
the conditions without microbial contamination. Literature data 
confirm that EBV therapy is one of these methods. Our results 
enrich the existing data and indicate the necessity of further in-
vestigation.

Conclusion. EBV therapy revealed high efficacy in the treat-
ment of BPF. Compared to traditional methods, such as conser-
vative therapy (thoracentesis, chest tube insertion) and surgery 
it was expressed by significantly lower frequency of relapses, 
lower duration of chest tube insertion, and lower duration of 
hospital delay.
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The aim of our investigation was the assessment of the ef-
ficacy of endobronchial valve (EBV) therapy in the complex 
treatment BPF.

The presented study has been carried out in several centers 
of Georgia (basically in the National Center for Tuberculosis 
and Lung Diseases). The study group was selected from 30 pa-
tients with BPF, who underwent endobronchial valve therapy 
and signed the informed consent to participate in the study. The 
corresponding control group was selected from 28 patients with 
BPF, who underwent conservative therapy by multiple thoraco-
centesis, chest tube insertion and also surgery and signed the in-
formed consent to participate in the study. EBV therapy has been 

Fig. 1. Percentages of relapse cases in the study (n=30) and 
the control (n=28) groups

p=0.0134 p=0.0023

Fig. 2. The mean values of hospital delay after EBV interven-
tion (Study group) and surgery (Control group)
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carried out by combined using the rigid (Friedel) and flexible 
(Olympus and Pentax) bronchoscopes. EBV therapy has been 
performed by valves of Medlung Ltd.The quality of life in study 
and control groups has been studied by the Saint George Respi-
ratory Questionnaire (SGRQ). Statistical analysis performed by 
software SPSS 22.0.

BPF closure after EBV intervention in the study group was in 
28 cases from 30 and in 19 cases from 28 in the control group. 
Respectively the relapse cases after EBV intervention or surgery 
showed that 2 cases (6.7%) were identified in the study group 
and 9 cases (32.14%) – in the control group. Difference between 
groups was statistically significant (χ2=6.1163; p=0.0134). 

The duration of the pre-surgery period in the study group was 
significantly lower, 0.89 (SD - 1.45) days compared to the con-
trol group, 11.04 (SD -17.0) days. The mean value of hospital 
delay after EBV intervention was 8.0 (SD - 14.1) days, the cor-
responding value in the control group was 36.9 (SD - 47.4) days 
(the difference was significant p=0.0023).

The mean duration of the chest tube insertion in the study 
group after EBV therapy - 2.6 (SD - 1.7) days. Analogous values 
in control group was 18.4 (SD - 20.2) days (p=0.0001). 

The assessment of the quality of life by SGRQ in study and 
control groups showed that the total SGRQ score was decreased 
significantly during 6 months from 65.4 to 42.3 (p<0.001), i.e. 
by 23.1. The total SGRQ score in the control group was not 
decreased significantly during 6 months (from 63.6 to 58.4, 
p=NS). The dynamics for symptom domain was also significant 
-27.6 (p=0.008), for activity domain -31.5 (p<0.001), for impact 
domain -17.0 (p=0.011).

EBV therapy revealed high efficacy in the treatment of BPF. 
Compared to traditional methods, such as conservative therapy 
(thoracentesis, chest tube insertion) and surgery it was expressed 
by significantly lower frequency of relapses, lower duration of 
chest tube insertion, and lower duration of hospital delay.

Keywords: Broncho-pleural fistula, Endobronchial valve, 
Saint George Respiratory Questionnaire.

РЕЗЮМЕ 

ЭФФЕКТИВНОСТЬ КЛАПАННОЙ БРОНХОБЛОКА-
ЦИИ В КОМПЛЕКСНОМ ЛЕЧЕНИИ БРОНХОПЛЕВ-
РАЛЬНОЙ ФИСТУЛЫ

Чкония Д.Д., Вачарадзе К.В., Мсхaладзе Т.Н.

Национальный центр туберкулеза и легочных заболеваний, 
Тбилиси, Грузия

Целью исследования явилась оценка эффективности эн-
добронхиальной клапанной терапии в комплексном лечении 
бронхоплевральной фистулы. Исследование проводилось в 
Национальном центре туберкулeза и легочных заболеваний. 
Наблюдались 30 пациентов с бронхоплевральной фисту-
лой (БПФ), которым проведена клапанная бронхоблокация. 
Средний возраст больных составил 38,0±13,8 г., пациентов 
мужского пола было 28 (93,3%), женщин - 2 (6,7%). Кон-
трольную группу составили 28 пациентов с БПФ, которым 
проводилась консервативная терапия с дренированием плев-
ральной полости и хирургическое лечение. Обследованные 
пациенты подписали информированное согласие на уча-
стие в исследовании. Эндобронхиальная клапанная (ЭКБ) 
терапия проведена комбинированным применением жест-
кого (Friedel) и гибких (Olympus и Pentax) бронхоскопов 

и клапанами компании Medlung Ltd. Качество жизни оце-
нивалось посредством опросника Saint George Respiratory 
Questionnaire (SGRQ). Закрытие бронхо-плевральной фи-
стулы в исследуемой группе произошло в 28 случаях из 30, 
в контрольной группе в 19 случаях из 28. Соответственно, 
рецидив после интервенции в исследуемой группе проявил-
ся в 2 (6.7%) случаях и в 9 (32.1%) – в контрольной груп-
пе. Разница между группами статистически достоверна 
(χ2=6.1163; p=0.0134). Продолжительность предопеораци-
онного периода в контрольной группе составила 11.0 (SD 
-17.0) дней. Показатель преинтервенционного периода был 
достоверно ниже в исследуемой группе - 0.9 (SD 1.5) дней 
(p<0.001). Средняя величина срока госпитализации в иссле-
дуемой группе составила 8.0 (SD- 14.1) дней, соответству-
ющая величина в контрольной группе - 36.9 (SD47.4) дней 
(разница достоверна p=0.0023). Средняя продолжитель-
ность дренирования плевральной полости в исследуемой 
группе после ЭКБ терапии составила 2.6 (SD1.7) дней, в 
контрольной группе - 18.4 (SD20.2) дней (p=0.0001). Ис-
следование качества жизни по опроснику SGRQ показа-
ло, что суммарный показатель SGRQ в исследуемой груп-
пе в течение 6 месяцев достоверно уменьшился с 65.38 
до 42.3 (p<0.001), т.е. на 23.1, в контрольной группе - не-
достоверно уменьшился с 63.6 до 58.4 (p=NS). Динамика 
для домена симптомов была достоверной - 27.6 (p=0.008), 
для домена активностей - 31.5 (p<0.001), для домена вли-
яний - 17.0 (p=0.011). ЭКБ терапия выявила высокую 
эффективность в лечении бронхоплевральной фистулы в 
сравнении с традиционными методами, т.е. консерватив-
ным лечением (пунктирование и дренирование плевраль-
ной полости) и хирургическим вмешательством, что вы-
разилось в достоверном снижении: частоты рецидивов, 
продолжительности дренирования плевральной полости 
и сроков госпитализации.

reziume

sarqvlovani bronqoblokaciis efeqturoba bron-
qoplevruli margulis kompleqsur mkurnalo-
baSi

d.Wyonia, k.vaWaraZe, T.msxalaZe

tuberkulozisa da filtvis daavadebaTa erovnu-
li centri, Tbilisi, saqarTvelo

kvlevis mizans warmoadgenda sarqvlovani 
bronqoblokaciis efeqturobis Sefaseba bronqo-
plevruli margulis kompleqsur mkurnalobaSi.
kvleva Catarda tuberkulozisa da filtvis 

daavadebaTa erovnuli centris bazaze. sakvlevi 
jgufi Sedga 30 pacientisgan bronqoplevruli 
marguliT, romelTac Cautarda sarqvlovani 
bronqoblokacia (sb). pacientebis saSualo asaki 
- 38,0±13,8 w., maT Soris mamakaci iyo 28 (93,3%), 
qali - 2 (6,7%). sakontrolo jgufi Sedgeboda 28 
pacientisgan, romelTac Cautarda konservatuli 
mkurnaloba mravaljeradi plevris Rrus punq-
ciebiT (Torakocentezi), plevruli Rrus dreni-
rebiTa da qirurgiuli CareviT. pacientebisagan 
miRebuli iyo informirebuli Tanxmoba kvlevaSi 
monawileobaze. sb Catarda rigiduli (Friedel) da 
drekadi (Olympus da Pentax) bronqoskopebis kom-
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binirebuli gamoyenebiT da Medlung Ltd endobron-
quli sarqvelebiT. cxovrebis xarisxi Sefasda 
sent jorjis respiraciuli (Saint George Respiratory 
Questionnaire (SGRQ) kiTxvariT.
bronqoplevruli marguli sakvlev jgufSi 

daixura 30-dan 28 SemTxvevaSi, xolo sakontrolo 
jgufSi - 28-dan 19 SemTxvevaSi. Sesabamisad, re-
cidivebis raodenobam sakvlev jgufSi Seadgina 
2 (6.7%), xolo sakontrolo jgufSi - 9 (32.1%). 
jgufebs Soris gansxvaveba statistikurad sar-
wmunoa (χ2=6.1163; p=0.0134). winasaoperacio pe-
riodis xangrZlivobam sakontrolo jgufSi 
Seadgina 11.4  (SD17.0) dRe. wina-sb periodis xan-
grZlivoba sarwmunod mcire iyo sakvlev jgufSi 
- 0.9 (SD1.5) dRe (p<0.001); stacionarSi dayovnebis 
saSualo maCvenebelma sakvlev jgufSi Seadgina 
8.0 (SD 14.1) dRe, Sesabamisma maCvenebelma sakon-
trolo jgufSi Seadgina 36.9 (SD 47.4) dRe (gan-
sxvaveba sarwmunoa p=0.0023). postintervenciuli 
plevris Rrus drenirebis saSualo xangrZlivo-

ba sakvlev jgufSi sb-is Terapiis Semdgom iyo 
- 2.6 (SD 1.7) dRe. sakontrolo jgufSi ki 18.4 
(SD 20.2) dRe (p=0.0001). cxovrebis xarisxis kv-
levam SGRQ kiTxvariT aCvena, rom jamuri SGRQ 
qula sakvlev jgufSi intervenciis Catarebi-
dan 6 Tvis Semdeg sarwmunod Semcirda 65.4-dan 
42.3-mde (p<0.001), e.i. 23.1-iT. jamuri SGRQ qula 
sakontrolo jgufSi arasarwmunod Semcirda 
63.6-dan 58.4-mde (p=NS). simptomebis domenis di-
namika iyo sarwmuno -27.6 (p=0.008), aqtivobebis 
domenis -31.5 (p<0.001) da gavlenebis domenis -17.0 
(p=0.011).
sb Terapiam gamoavlina maRali efeqturo-

ba bronqoplevruli margulis kompleqsur 
mkurnalobaSi tradiciul meTodebTan (plev-
ris Rrus punqcia da drenireba) da qirurgiul 
mkurnalobasTan SedarebiT, rac gamoixata reci-
divebis sixSiris, plevruli Rrus drenirebis 
xangrZlivobisa da hospitalSi dayovnebis sarw-
muno SemcirebaSi.

DIRECT-ACTING ANTIVIRALS FOR HEPATITIS C DO NOT AFFECT THE RISK OF DEVELOPMENT 
OR THE OUTCOME OF HEPATOCELLULAR CARCINOMA 

1Gogichaishvili L., 1Lobjanidze G., 2Tsertsvadze T., 2Chkhartishvili N., 3Jangavadze M.

1Ivane Javakhishvili Tbilisi State University, Faculty of Medicine; 2Infectious Diseases, 
AIDS and Clinical Immunology Research Center, Tbilisi; 3Aleqsandre Natishvili Institute of Morphology, TSU, Tbilisi, Georgia

HCV infection and its complications (hepatocellular carcino-
ma, decompensate cirrhosis) is a substantial public health bur-
den. According WHO’s Global Hepatitis Report [17], there are 
1.7 million newly register cases every year and 400 000 death 
by related complications. Among them 137000 is a liver cancer 
patients, developed secondary after HCV infection [25]. Hepa-
tocellular carcinoma (HCC) is an aggressive disease. It is the 
sixth most commonly diagnosed tumor and the fourth leading 
cause of cancer death in the world (841,000 new cases, 782,000 
deaths annually). Incidence of liver cancer in male is 3 times 
higher. Therefore, it ranks second in terms of cancer deaths for 
males [1]. 

One of the main causes of the hepatocellular carcinoma (HCC) 
is a chronic hepatitis C induced liver cirrhosis. Effects of the dif-
ferent anti-hepatitis C virus treatment options on the epidemiol-
ogy of HCC and its prognosis is conflicting and not fully under-
stood [23]. Several author reports reduced risk of HCC during 
viral eradication therapy by Interferon (IFN)-based regimens, 
but some researchers show increasing incidence of the HCC re-
currence after direct-acting antiviral (DAA) treatment, however 
these controversies based on different treatment options, mea-
sured parameters and observed groups and mainly derived from 
small series and observational studies [9,12,15,16,21,22]. 

In 2015 “Nationwide hepatitis C elimination program” was 
lunched in Georgia. According the protocol, patients with HCC 
also receives antiviral treatment [8,13]. Based on this 5-year ex-
perience, we study effect of the different DAA therapy regiments 
on the incidence or recurrence of HCC and its prognosis. 

Material and methods. Research [# PhD_F_17_33] has been 

supported by Shota Rustaveli National Science Foundation of 
Georgia (SRNSFG). The protocol had obtained approval from 
the Ethics Committee of TSU Aleqsandre Natishvili Institute 
of Morphology and complied with the ethical guidelines of the 
2013 Declaration of Helsinki (WMA - declaration of Helsinki 
– ethical principles for medical research involving human sub-
jects). All patients gave their written informed consent to par-
ticipate in the study. 

Overall, 408 patients were recruited in Georgian-French 
Joint Hepatology Clinic HEPA between April 2015-March 
2016. The selection criteria were as follows: 1. age 50-65 years; 
2. liver fibrosis level F3-F4 or cirrhosis at least 15 years of dis-
ease history; 3. HCV positive diagnosed by PCR method, what-
ever the level of viral load and genotype ; 4. absence of previous 
complications of cirrhosis (ascites, gastrointestinal bleeding or 
HCC; 5. Child-Pugh class A or B; and 6. absence of severe ex-
trahepatic disease. Their past medical history, essential clinical 
and biological parameters were recorded. 

Clinical monitoring and management of adverse events were 
performed at regular base. The patients were seen by physicians 
every 6 months, and the essential clinical and biological data 
were recorded. Ultrasound examinations with Doppler were 
performed every 6 months. If mass lesions were detected by 
ultrasound, a diagnostic procedure using contrast-enhanced im-
aging (computed tomography scan or magnetic resonance imag-
ing) and/or guided biopsy was performed according to the 2011 
American Association for the Study of Liver Diseases

Guidelines [2]. A diagnosis of HCC was thus established by 
either histological examination or based on noninvasive crite-


