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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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qalebSi kontrolirebuli gaurTulebeli arte-
riuli hipertenziiT.
kvlevaSi monawileoba miiRo 44  qalma (ZiriTa-

di jgufi) arteriuli hipertenziis II  xaris-
xiT, saSualo asaki - 69,04±0,72 w., menopauzis xan-
grZlivoba - 18,4±0,85 w. Sedarebis jgufi Seadgina 
30 janmrTelma qalma, saSualo asaki – 69±1,21 w., 
menopauzis xangrZlivoba - 19,4±1,18 w. (p>0,05). pa-
cientebs Cautarda zogadi klinikuri da lab-
oratoriuli kvleva lipidebis donis gansaz-
RvriT sisxlSi. Sefasebulia pulsuri talRis 

parametrebi (SphygmoCor), Zvlovani qsovilis min-
eraluri simkvrive, 25 (OH) D-is, para-Tiroiduli 
hormonis, tipi 1 aminoterminaluri prokola-
genis propeptidis, b-izomerizebuli С–telo-
peptidebis, ionizebuli kalciumis da fosforis 
done sisxlis SratSi.
parametrebis SeswavliT miRebuli monacemebi 

miuTiTebs aTerokalcinozis, arteriuli kedlis 
simtkicis momatebis da osteoporozis erTobli-
vi paTogenezuri meqanizmebis arsebobis SesaZle-
blobis Sesaxeb.

CHARACTERISTICS OF DRUG RESISTANT TUBERCULOSIS IN GEORGIA (2015-2020) 

1,2Solomonia N., 1,2Vacharadze K., 3Mgvdeladze G.

1Tbilisi State Medical University; 2National Center for Tuberculosis and Lung Disease, Tbilisi; 
3N1 Primary Healthcare Center, Kutaisi, Georgia

In 2019, an estimated 10 million people fell ill with tubercu-
losis (TB) worldwide (5.6 million men, 3.2 million women and 
1.2 million children). A total of 1.4 million people died from 
TB in 2019 (including 208 000 people with HIV). Worldwide, 
TB is one of the top 10 causes of death and the leading cause from 
a single infectious agent (above HIV/AIDS). Multidrug-resistant 
TB (MDR-TB) remains a public health crisis and a health security 
threat. A global total of 206 030 people with multidrug- or rifampi-
cin-resistant TB (MDR/RR-TB) were detected and notified in 2019, 
a 10% increase from 186 883 in 2018. Worldwide, only 57% of 
MDR-TB patients are currently successfully treated [1,2]. 

According to the World Health Organization (WHO), in 2018, 
the total number of notified TB Cases in Georgia was 2 590 (in-
cidence – 65 cases per 100 000 population). 

MDR-TB was diagnosed in 12% of new, and in 31% of previ-
ously treated cases. The treatment outcome was defined as suc-
cessful in 65% of MDR/RR-TB and in 56% of XDR-TB cases 
started on second-line treatment in 2016 (cohorts – 339 and 55, 
respectively) [3]. 

For three decades, drug-resistant tuberculosis (TB) has posed 
grave challenges to patients, communities and global TB control 
efforts. Treatment of multidrug-resistant (MDR)-TB and exten-
sively drug-resistant (XDR)-TB was relied on medications that 
are less potent and more toxic than first-line TB therapy, which 
is used for treatment of drug susceptible TB. Consequently, pro-
longed drug-resistant TB treatment was associated with frequent 
and severe side-effects. This led to the high rate of unfavorable 
treatment outcomes. Fortunately, in recent years TB world glob-
ally has several key innovations that, together, have brought us 
to a tipping point in revolutionizing the care of patients with 
MDR- and XDR-TB. In 2012, bedaquiline, the first new TB 
medication in more than 40 years, was approved by the US Food 
and Drug Administration (FDA). Approximately 6 months later, 
delamanid, in yet another new drug class, was approved by the 
European Medicines Agency [4]. Since 2019, based on WHO’s 
recommendations toxic injectable agents (Kanamycin and Cap-
reomycin) are removed from the DR-TB regimens and patients 
has the access to the shorter fully oral regimens [5-6]. From 

2020, the new treatment regimen with next new drug - Preto-
manid is recommended for treatment of XDR-TB patients [6].

Georgia as the part of TB world has always had access to the 
all previously and newly recommended treatment regimens and 
today, at the stage of transition from old to new DR-TB treat-
ment, it’s important to compare general characteristics of dif-
ferent DR-TB cohorts and to assess possibility to raise the ef-
fectiveness of DR-TB treatment in the future. 

Material and methods. A retrospective cohort study was 
conducted with individual data of >18 years old DR-TB patients 
from 2015 -2020 cohorts, whose treatment outcome was defined 
until August 2020.

Considering the inclusion criteria, 1581 DR-TB patients 
(n=503[2015 cohort] + n=387[2016 cohort] + n=345[2017 co-
hort] + n=229[2018 cohort] + n=113[2019 cohort] + n=4[2020 
cohort]), with known treatment outcomes were selected as study 
participants. 

The study was conducted at the National Center for Tubercu-
losis and Lung Disease as a part of the Georgian National TB 
Programme. During the study period the treatment of DR-TB 
patients was provided based on latest WHO’s recommendations 
and in different cohorts the different combinations of old, re-
purposed or new II line drugs with different duration was used. 

Data variables were collected in relation to study objectives 
and included socio-demographic characteristics, laboratory 
data, data about susceptibility to the anti-TB drugs, treatment 
regimens and treatment outcomes. 

Treatment was defined as successful in case of “Cured” and 
“Completed” treatment. “Failure”, “Default”, “Not Evaluated” 
and “Death” was defined as unsuccessful outcomes. 
The data collected were analyzed by using of EasyStat (https://
easystat.app). A descriptive analysis was performed for socio-
demographic, behavioral and clinical characteristics. Bivariate 
and multivariate logistic regression analysis was used to mea-
sure the link between these characteristics and treatment out-
comes. Odds ratios and their 95% confidence intervals were 
calculated. All the variables significant at p<0.05 in the bivariate 
analysis were included in the adjusted model.
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Permission to carry out the study was obtained from the Na-
tional Center for Tuberculosis and Lung Diseases (NCTLD) 
in Georgia. Local ethics approval was obtained from the Eth-
ics Review Board of the NCTLD. 

Results and discussion. The data of 2031 DR-TB patients 
from 2015 and 2020 cohorts were extracted from the National 
Tuberculosis Electronic Register. According to the inclusion 
criteria, 1581 DR-TB patients with known treatment outcomes 
were selected as the study participants (Fig. 1). 

Fig. 1. Study flow chart

Table 1. Socio-demographic and clinical characteristics of the study participants, N=1581
(DR-TB patients with known treatment outcomes, Georgia, 2015–2020 cohorts)

Categories Subcategories Total N=1581 

Gender (n,%) Female 322 (20.4%)

Male 1259 (79.6%)

Age (n,%) >55 290 (18.3%)

18-34 566 (35.8%)

35-54 725 (45.9%)

Region (n,%) High 675 (42.7%)

Low 215 (13.6%)

Middle 691 (43.7%)

Region_1 (n,%) Adjara 130 (8.2%)

Guria 22 (1.4%)

Imereti 138 (8.7%)

Kakheti 51 (3.2%)

Kvemo Kartli 134 (8.5%)

Mtskheta-mtianeti 23 (1.5%)

Prison 89 (5.6%)

Racha-Lechkhumi 3 (0.2%)

Samegrelo 200 (12.7%)

Samtskhe-Javakheti 45 (2.8%)

Shida Kartli 71 (4.5%)

Tbilisi 675 (42.7%)
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Categories Subcategories Total N=1581 

Employment (n,%) Employed 186 (11.8%)

Military 2 (0.1%)

Unemployed 1393 (88.1%)

Alcohol abuse (n,%) Excessive 127 (8%)

Moderate 538 (34%)

None 916 (57.9%)

Illicit Drug abuse (n,%) No 1245 (78.7%)

Unknown 256 (16.2%)

Yes 80 (5.1%)

HIV (+) (n,%) No 1479 (93.5%)

Yes 102 (6.5%)

AFB (+) (n,%) No 690 (43.6%)

Not done 7 (0.4%)

Yes 884 (55.9%)

Culture (+) (n,%) No 26 (1.6%)

Not Done 176 (11.1%)

Yes 1379 (87.2%)

TB form (n,%) EPTB 83 (5.2%)

PTB 1498 (94.8%)

TB Case (n,%) New Case 782 (49.5%)

Previously Treated Case 799 (50.5%)

Hr (n,%) _ 305 (19.3%)

No 58 (3.7%)

Yes 1218 (77%)

RR (n,%) _ 96 (6.1%)

No 109 (6.9%)

Yes 1376 (87%)

Er (n,%) _ 344 (21.8%)

No 279 (17.6%)

Yes 958 (60.6%)

Zr (n,%) _ 797 (50.4%)

No 245 (15.5%)

Yes 539 (34.1%)

Sr (n,%) _ 398 (25.2%)

No 80 (5.1%)

Yes 1103 (69.8%)

Kmr (n,%) _ 312 (19.7%)

No 778 (49.2%)

Yes 491 (31.1%)

Cmr (n,%) _ 321 (20.3%)

No 1076 (68.1%)
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Categories Subcategories Total N=1581 

Yes 184 (11.6%)

Ofxr (n,%) _ 320 (20.2%)

No 829 (52.4%)

Yes 432 (27.3%)

Ptor (n,%) _ 1489 (94.2%)

No 66 (4.2%)

Yes 26 (1.6%)

Etor (n,%) _ 1536 (97.2%)

No 38 (2.4%)

Yes 7 (0.4%)

PASr (n,%) _ 497 (31.4%)

No 985 (62.3%)

Yes 99 (6.3%)

Csr (n,%) _ 1496 (94.6%)

No 76 (4.8%)

Yes 9 (0.6%)

Amx/clvr (n,%) _ 1574 (99.6%)

No 7 (0.4%)

Cfzr (n,%) _ 1572 (99.4%)

No 9 (0.6%)

Bdq and/or Dlm in the regimen (n,%) Bdq 336 (21.3%)

Bdq+Dlm 102 (6.5%)

Dlm 140 (8.9%)

No 1003 (63.4%)

New drug in the regimen No 1003 (63.4%)

(Bdq or Dlm or Bdq+Dlm) (n,%) Yes 578 (36.6%)

Fq in the regimen (n,%) LFX 511 (32.3%)

MFX 810 (51.2%)

No 260 (16.4%)

Fq in the regimen (n,%) No 260 (16.4%)

Yes 1321 (83.6%)

Treatment outcome (n,%) Successful 987 (62.4%)

Unsuccessful 594 (37.6%)

Treatment outcome_1 (n,%) Completed 141 (8.9%)

Cured 846 (53.5%)

Default 318 (20.1%)

Died 88 (5.6%)

Failure 133 (8.4%)

Not Evaluated 55 (3.5%)
Legend: 

HIV – human immunodeficiency virus Sr- Streptomycin resistance Csr- Ciclosiren resistance
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As the first stage the socio-demographic and clinical character-
istics of selected 1581 (100%) DR-TB patients were summarized 
(Table 1). The majority of the DR-TB patients were Males (79.6%), 
from 35-54 age group (45.9%), from the regions with the middle 
(100-500 cases) TB prevalence (43.7%), unemployed persons 
(88.1%), without alcohol (57.9%) or illicit drug (78.7%) abuse. 

Based on the study data 1498 (94.8%) patients were diagnosed 
as the pulmonary and 83 (5.2%) patients as the extrapulmonary 
TB cases. 782 (49.5%) patients were defined as the “New” and 
799 (50.5%) as the “Previously treated” cases. HIV status of 102 
(6.5%) DR-TB patients were positive. 

Laboratory tests conducted at initial stage of diagnosis was 
AFB positive in 884 (55.9%) cases and Culture positive in 
1379 (87.2%) cases. The data of the resistance to the key anti-
TB drugs was following: Rifampicin resistance was detected in 
1376 (87%), Isoniazid resistance in 1218 (77%) and Ofloxacin 
resistance in 432 (27.3%) cases. 

Fluoroquinolones (Levofloxacin or Moxifloxacin) as the key 
anti-DR-TB drugs was used in the 1321 (83.6%) regimens. 
Bedaquiline (Bdq), or Delamanid (Dlm), or Bedaquiline and 
Delamanid together was used in the treatment regimen of 578 
(36.6%) patients. Bdq as alone new drug was used in the major-
ity of cases (336 (21.3%)), Dlm alone was used in 140 (8.9%) 
and Bdq and Dlm together in 102 (6.5%) cases. 

Data of the new drugs (Bdq and/or Dlm) in the DR-TB regi-

mens by cohort shows a picture of their implementation over 
the years (Table 2 and Fig. 2). If in 2015 the new drugs was 
prescribed in 18% cases, in 2019 this number was raised to the 
84%. In 2016-2018, Bdq was prescribed in half of cases (52.7%-
44.9%-46.6%) and in 2019 this number was raised to the 80%. 
Number of regimens with Dlm alone, or with Bdq and Dlm to-
gether was low comparing to the regimens with Bdq alone and 
this number in case of Dlm was decreased from maximum 36% 
(2017) to 3.2% (2019) and in case of Bdq+Dlm from maximum 
29.6% (2018) to 16.8% (2019) of cases. These data is in line 
with WHOs recommendations based on which in period from 
2015 to 2018 using of Bdq and Dlm separately or in combina-
tion was equally recommended. Since 2019, Bdq is recommend-
ed as the first choice “A” group drug, while Dlm, due the low 
safety, is recommended as the last choice “C” group drug [5-7]. 

From the study population the successful treatment outcome 
was defined in 987 (62.4%) (“Cured” in 846 (53.5%) and “Com-
pleted” in 141 (8.9%) cases) and unsuccessful outcome in 594 
(37.6%) cases (“Lost to follow-up” in 318 (20.1%), “Failure” 
in 133 (8.4%), “Death” in 88 (5.6%) and “Not evaluated” in 55 
(3.5%) cases). 

All key factors were analyzed for association with the treat-
ment outcomes. The adjusted analysis was used for factors de-
fined as significantly associated with the treatment outcomes 
(Table 3).

PTB- Pulmonary Tuberculosis Kmr – Kanamycin resistance Amx/clvr – Amoxicillin/clavulanate resistance
EPTB – Extrapulmonary Tuberculosis Cmr – Capreomycin resistance Cfz- Clofazimine resistance

Hr – Isoniazid resistance Ofxr – Ofloxacin resistance Bdq - Bedaquiline
RR-Rifampicin resistance Ptor – Prothionamide resistance Dlm – Delamanid
Er – Ethambutol resistance Etor- Ethionamide resistance LFX – Levofloxacin

Zr- Pyrazinamide resistance PASr- para-aminosalicylic acid 
resistance MFX - Moxifloxacin

Table 2. Data of the new drugs in the DR-TB regimens and treatment outcomes by cohorts (2015-2020)

New drug in the regimen 

Successful 
outcome

Unsuccessful
 outcome

Bdq Dlm Bdq+Dlm

n=91 (18%)

2015 (n=503 100%)) 71 (78%) 15 (16.5%) 5 (5.5%) 287 (57%) 216 (43%)

n=129 (33.3%)

2016 (n=387 (100%)) 68 (52.7%) 38 (29.5%) 23 (17.8%) 260 (67%) 127 (33%)

n=161 (47%)

2017 (n=345 (100%)) 75 (46.6%) 58 (36%) 28 (17.4%) 223 (64.6%) 122 (35.4%)

n=98 (43%)

2018 (n=229 (100%)) 44 (44.9%) 25 (25.5%) 29 (29.6%) 150 (65.5%) 79 (34.5%)

n=95 (84%)

2019 (n=113 100%)) 76 (80%) 3 (3.2%) 16 (16.8%) 67 (59.3%) 46 (40.7%)

n=4 (100%)

2020 (n=4 (100%))* 2 (50%) 1 (25%) 1 (25%) 0 (0%) 4 (100%)

n=578 (36.6%)

Total (n=1581 (100%)) 336 (21.3%) 140 (8.9%) 102 (6.5%) 987 (62.4%) 594 (37.6%)
*Study population was selected from the patients with known treatment outcomes. By August 2020, in the National Tuberculosis 

Electronic Register the treatment outcomes of 4 patients were entered only
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Legend: Bdq- Bedaquiline; Dlm - Delamanid
Fig. 2. New drugs in the DR-TB regimens by years (2015-2019)

Table 3. Factors associated with TB treatment outcomes (DR-TB cases, Georgia, 2015–2020 cohorts)

Categories Subcatego-
ries

Total
N=8468

Successful 
N=6833

Unsuccess-
ful N=1635

Bivariate Multivariate

OR 95% CI p OR 95% 
CI p

Gender 
(n,%)

Female 322 (20.4%) 247 (25%) 75 (12.6%) 2.31 [1.74, 3.06] <0.001 1.78 [1.33, 
2.39] <0.001

Male 1259 (79.6%) 740 (75%) 519 (87.4%) 1 ref. ref. ref.

Age (n,%)
>55 290 (18.3%) 179 (18.1%) 111 (18.7%) 1 - -
18-34 566 (35.8%) 357 (36.2%) 209 (35.2%) 1.06 [0.79, 1.42] 0.699
35-54 725 (45.9%) 451 (45.7%) 274 (46.1%) 1.02 [0.77, 1.35] 0.886

Region 
(n,%)

High 675 (42.7%) 414 (41.9%) 261 (43.9%) 1 - -
Low 215 (13.6%) 130 (13.2%) 85 (14.3%) 0.96 [0.7, 1.32] 0.82
Middle 691 (43.7%) 443 (44.9%) 248 (41.8%) 1.13 [0.9, 1.4] 0.289

Employ-
ment (n,%)

Employed 186 (11.8%) 143 (14.5%) 43 (7.2%) 1 - -
Military 2 (0.1%) 2 (0.2%) 0 (0%) Inf [0.06, Inf] 1
Unemployed 1393 (88.1%) 842 (85.3%) 551 (92.8%) 0.46 [0.32, 0.66] <0.001

Alcohol 
abuse (n,%)

Excessive 127 (8%) 71 (7.2%) 56 (9.4%) 1 - -
Moderate 538 (34%) 314 (31.8%) 224 (37.7%) 1.11 [0.75, 1.63] 0.614
None 916 (57.9%) 602 (61%) 314 (52.9%) 1.51 [1.04, 2.2] 0.0303

Illicit Drug 
abuse (n,%)

No 1245 (78.7%) 819 (83%) 426 (71.7%) 1 - -
Unknown 256 (16.2%) 131 (13.3%) 125 (21%) 0.55 [0.42, 0.72] <0.001
Yes 80 (5.1%) 37 (3.7%) 43 (7.2%) 0.45 [0.28, 0.71] <0.001

HIV (+) 
(n,%) No 1479 (93.5%) 946 (95.8%) 533 (89.7%) 2.64 [1.75, 3.98] <0.001 2.33 [1.53, 

3.55] <0.001

Yes 102 (6.5%) 41 (4.2%) 61 (10.3%) 1 ref. ref. ref.

AFB (+) 
(n,%)

No 690 (43.6%) 435 (44.1%) 255 (42.9%) 1 - -
Not done 7 (0.4%) 4 (0.4%) 3 (0.5%) 0.78 [0.13, 5.38] 0.714
Yes 884 (55.9%) 548 (55.5%) 336 (56.6%) 0.96 [0.78, 1.17] 0.669

Culture (+) 
(n,%)

No 26 (1.6%) 16 (1.6%) 10 (1.7%) 1 - -
Not Done 176 (11.1%) 106 (10.7%) 70 (11.8%) 0.95 [0.41, 2.2] 0.898
Yes 1379 (87.2%) 865 (87.6%) 514 (86.5%) 1.05 [0.47, 2.34] 0.901

TB Form 
(n,%) EPTB 83 (5.2%) 49 (5%) 34 (5.7%) 0.86 [0.55, 1.35] 0.512

PTB 1498 (94.8%) 938 (95%) 560 (94.3%) 1
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Categories Subcatego-
ries

Total
N=8468

Successful 
N=6833

Unsuccess-
ful N=1635

Bivariate Multivariate

OR 95% CI p OR 95% 
CI p

TB Case 
(n,%) New Case 782 (49.5%) 575 (58.3%) 207 (34.8%) 2.61 [2.11, 3.22] <0.001 2.34 [1.88, 

2.91] <0.001

Previously 
Treated Case 799 (50.5%) 412 (41.7%) 387 (65.2%) 1 ref. ref. ref.

Hr (n,%) _ 305 (19.3%) 197 (20%) 108 (18.2%) 1 - -
No 58 (3.7%) 38 (3.9%) 20 (3.4%) 1.04 [0.58, 1.88] 0.892
Yes 1218 (77%) 752 (76.2%) 466 (78.5%) 0.88 [0.68, 1.15] 0.358

RR (n,%) _ 96 (6.1%) 59 (6%) 37 (6.2%) 1 - -
No 109 (6.9%) 77 (7.8%) 32 (5.4%) 1.51 [0.84, 2.7] 0.165
Yes 1376 (87%) 851 (86.2%) 525 (88.4%) 1.02 [0.66, 1.56] 0.94

Ofxr (n,%) _ 320 (20.2%) 209 (21.2%) 111 (18.7%) 1 - -
No 829 (52.4%) 544 (55.1%) 285 (48%) 1.01 [0.77, 1.33] 0.921
Yes 432 (27.3%) 234 (23.7%) 198 (33.3%) 0.63 [0.47, 0.85] 0.00213

New drug 
in the regi-
men (n,%)

No 1003 (63.4%) 595 (60.3%) 408 (68.7%) 0.69 [0.56, 0.86] <0.001

Yes 578 (36.6%) 392 (39.7%) 186 (31.3%) 1
Fq in the 
regimen 
(n,%)

No 260 (16.4%) 147 (14.9%) 113 (19%) 0.74 [0.57, 0.98] 0.0319

Yes 1321 (83.6%) 840 (85.1%) 481 (81%) 1
Legend: ref. – reference category

In bivariate analysis, TB treatment success was positively as-
sociated with the female gender (OR 2.31; 95% CI [1.74–3.06]; 
p<0.001); new case (OR 2.61; 95% CI [2.11-3.22]; p<0.001); 
and with HIV negative status (OR 2.64; 95% CI [1.75–3.98]; 
p<0.001).

Adjusted analysis confirms significant association of a suc-
cessful TB treatment outcome with the female gender (adjusted 
OR 1.78, 95% CI: 1.33 – 2.39, p<0.001), new TB case (adjusted 
OR 2.34, 95% CI: 1.88–2.91, p<0.001) and with HIV negative 
status (OR 2.33; 95% CI 1.53–3.55; p<0.001). Association of a 
treatment outcome with other key factors, including “New drugs 
in the regimen” was not found.

Data of the new drugs (Bdq and/or Dlm) in the DR-TB regi-
mens in total and by cohort was assessed to evaluate association 
between regimens with the new drugs and successful treatment 
outcomes. Based on bivariate and multivariate analysis asso-
ciation between these factors (“New drugs in the regimen” and 
“Treatment outcomes”) was not found. This may be explained 
by the fact that until 2019, Bdq and/or Dlm mostly were pre-
scribed in combination with less effective and safe drugs, which 
based on the latest WHO’s recommendations are defined as the 
last choice “C” group drugs. Since 2019, Bdq is mostly pre-
scribed in combination with other “A” and “B” group drugs, but 
the number of DR-TB patients on such regimens with known 
treatment outcomes was low in the study population and does 
not allow reliable assessment. Further studies are necessary to 
assess complete data of the patients on new DR-TB regimens 
and its association with the treatment outcomes. 

Statistical analysis also excluded association between treat-
ment outcome and factors such as Alcohol or Illicit drug abuse 
and etc. This suggests that the factors that are proven to be as-

sociated with the increased risks for development of TB disease, 
does not have the statistically significant impact on the overall 
rate of the unfavorable treatment outcomes. But to what extent 
the other factors, such as effectiveness of the DR-TB regimens 
may affect on the treatment outcome, should be evaluated 
through the complete assessment and comparison of past, cur-
rent and potentially applicable DR-TB regimens in the future. 

Study data show, that despite of many efforts the rate of “Lost 
to follow-up” is still high in DR-TB cases (318 (20.1%)) and 
filling this gap still requires additional activities. 

Study also shows that rate of “New” and “Previously treated” 
DR-TB cases are almost equal (782 (49.5%) “New” and 799 
(50.5%) “Previously treated” cases). This indicates the high risk 
of DR-TB transmission and necessity to improve the quality of 
infection control measures at country level. 

Adjusted analysis show, that “Female gender”, “New case” 
and HIV negative status are significantly associated with suc-
cessful TB treatment outcomes, which is in line with the results 
of previously conducted similar studies [8,9]. 

Limitations of the study. As mentioned, the study population 
was selected from the patients whose treatment outcomes were 
known by August 2020. 189 patients from 2019 cohort and 81 
patients from 2020 cohorts with unknown treatment outcomes 
were excluded from the study (the treatment outcomes of only 4 
patients from 2020 cohort were entered in the National Tubercu-
losis Electronic Register). As a result the study contains limited 
information about DR-TB patients from the last two cohorts, 
where the new DR-TB regimens most widely were used. This is 
the main reason why the new DR-TB regimens and its associa-
tion with treatment outcomes were not fully assessed and this is 
the main limitation of the study. 
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SUMMARY

CHARACTERISTICS OF DRUG RESISTANT TUBER-
CULOSIS IN GEORGIA (2015-2020) 

1,2Solomonia N., 1,2Vacharadze K., 3Mgvdeladze G.

1Tbilisi State Medical University; 2National Center for Tubercu-
losis and Lung Disease, Tbilisi; 3N1 Primary Healthcare Center, 
Kutaisi, Georgia

The aim of the study was to assess general characteristics of 
drug resistant tuberculosis and its association with treatment 
outcomes in Georgia. A retrospective cohort study was con-
ducted among 1581 DR-TB adult (18+) patients, from 2015 - 
2020 cohorts, whose anti-tuberculosis treatment outcomes was 
known. Adjusted analysis of the study participants data [1581 
(100%)] shows significant association of a successful TB treat-
ment outcome with the “Female gender” (adjusted OR 1.78, 
95% CI: 1.33 – 2.39, p<0.001), “New TB case” (adjusted OR 

2.34, 95% CI: 1.88–2.91, p<0.001) and with “HIV negative sta-
tus” (OR 2.33; 95% CI 1.53–3.55; p<0.001). 

Based on bivariate and multivariate analysis of the study data, 
the significant association of a treatment outcome with other key 
factors, including “New drugs in the regimen” was not found. 

Since the programmatic using of the new effective DR-TB regi-
mens are widely recommended only from 2019, the treatment out-
comes of all patients on these regimens are still not defined. Further 
studies are necessary to assess complete data of the patients on new 
DR-TB regimens and its association with the treatment outcomes. 

Keywords:Tuberculosis, Drug Resistant Tuberculosis (DR-
TB), New anti-DR-TB drugs/regimens, TB treatment outcomes.

РЕЗЮМЕ

ХАРАКТЕРИСТИКА ЛЕКАРСТВЕННО-УСТОЙЧИ-
ВОГО ТУБЕРКУЛЕЗА В ГРУЗИИ (2015-2020)

1,2Соломония Н.Т., 1,2Вачарадзе К.В., 
3Мгвделадзе Г.А.

1Тбилисский государственный медицинский университет; 
2Национальный центр туберкулеза и легочных заболеваний, 
Тбилиси; 3N1 Центр первичной медицинской помощи, Кута-
иси, Грузия

Целью исследования явилась оценка общих характери-
стик лекарственно-устойчивого туберкулеза и результатов 
его лечения в Грузии.

Проведено ретроспективное (2015-2020 гг.) когортное ис-
следование 1581 пациента старше 18 лет с лекарственно-
устойчивым туберкулезом (ЛУ-ТБ), чьи исходы противоту-
беркулезного лечения были известны. Уточненный анализ 
данных участников исследования показал статистический до-
стоверную связь успешного исхода лечения туберкулеза у жен-
щин (уточненное ОШ 1.78, 95% ДИ: 1.33 – 2.39, p<0,001), с 
“новым случаем туберкулеза” (уточненное ОШ 2.34, 95% ДИ: 
1.88-2.91, p<0,001) и с “ВИЧ отрицательным статусом” (уточ-
ненное ОШ 2.33, 95% ДИ: 1.53-3.55, p<0,001). Двухмерный и 
многомерный анализы результатов исследования достовер-
ной связи исхода лечения с другими ключевыми фактора-
ми, включая «новые препараты в схеме», не выявили. По-
скольку программное использование новых эффективных 
схем лечения ЛУ-ТБ широко рекомендуется только с 2019 
года, результаты лечения по этим схемам по сей день не 
определены. Авторы считают целесообразным проведение 
дальнейших исследований с целью оценки эффективности 
новых схем лечения ЛУ-ТБ.

reziume

rezistentuli tuberkulozis maxasaiTeblebi 
saqarTveloSi (2015-2020)

1,2n. solomonia, 1,2k. vaWaraZe, 3g.mRvdelaZe 

1Tbilisis saxelmwifo samedicino universite-
ti; 2tuberkulozisa da filtvis daavadebaTa 
erovnuli centri, Tbilisi; 3N1 pirveladi jan-
dacvis centri, quTaisi, saqarTvelo

kvlevis mizans warmoadgens rezistentuli tu-
berkulozis ZiriTadi maxasiaTeblebis da maTi 
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mkurnalobis gamosavalTan asocirebis Sefaseba. 
2015-2020 ww. Catarda retrospeqtuli kohor-

tuli kvleva 1581 mozrdili (18+) pacientTis, 
romelTa mkurnalobis gamosavali cnobili iyo. 
kvlevis monawileTa monacemebis dazustebul-

ma analizma aCvena, rom rezistentuli tuberku-
lozis sawinaarmdego mkurnalobis warmatebuli 
gamosavali sarwmunod asocirdeba „mdedrobiT 
sqesTan“ (adjusted OR 1.78, 95% CI: 1.33 – 2.39, p<0.001), 
„axal SemTxvevasTan“ (adjusted OR 2.34, 95% CI: 1.88–
2.91, p<0.001) da „axal aiv negatiur statusTan” 
(OR 2.33; 95% CI 1.53–3.55; p<0.001).
kvlevis monacemTa bi- da multivariaciul 

analizze dayrdnobiT, mkurnalobis gamosavlis 

sarwmuno asocireba rezistentuli tuberku-
lozis sxva sakvanZo maxasiaTeblebTan, maT Soris 
„axali tubsawinaaRmdego medikamantebis Semcve-
li reJimebiT mkurnalobasTan“, ar gamovlinda. 
rezistentuli tuberkulozis axali, efeqtu-

ri reJimebiT programuli mkurnaloba farTod 
rekomendebulia 2019 wlidan, aqedan gamomdinare, 
sadReisod am reJimebze myofi yvela pacientis 
mkurnalobis gamosavali ar aris Sefasebuli. av-
torebs mizanSewonilad miaCnia rezistentuli tu-
berkulozis samkurnalo axal reJimebze myofi pa-
cientebis sruli monacemebis da maTi mkurnalobis 
gamosavalTan asocirebis srulyofilad Sesaswav-
lad damatebiTi kvlevebis Catareba. 

CYPRESS POLLEN SESITIZATION IN GEORGIA: CLINICAL AND MOLECULAR CHARACTERISTICS 

Abramidze T., Gotua M., Bochorishvili E., Melikidze N., Gamkrelidze A. 

Center for Allergy and Immunology Research, Tbilisi, Georgia

Cypress pollen allergy is a widely distributed, highly preva-
lent and severe winter pollinosis [3] that may be caused by 
several Cupresaceae species around the Mediterranean basin, 
in North America and Asia. Exposure to cypress pollen has in-
creased steadily over the last few decades and the prevalence of 
allergy to cypress pollen has also dramatically increased from 
0.6% to 9.8% in the general population and from 9% to 35% in 
allergic patients, probably because of the allergen load has be-
come more intense [2]. The first cases of cypress pollinosis were 
described in South Africa in 1945 and in France in 1962. During 
the following decades, cypress species have been extensively 
planted for ornamental purpose, since they have low water 
needs, fast growth and have a low-cost maintenance [3]. These 
plants are anemophilous, shedding large amounts of pollen, be-
ing an important cause of allergic diseases, especially during the 
winter [5]. This increased exposure has been responsible for the 
increase in prevalence of sensitization and clinical manifesta-
tions of cypress pollen allergy [7]. 

Concerning the clinical expression, the main clinical symp-
tom associated with allergy to cypress tree pollen is rhinitis, 
often associated with disabling conjunctivitis, whereas the in-
cidence of asthma is generally lower than in patients sensitized 
to other allergenic sources [6]. The allergic reactions to Cupres-
saceae pollen, which usually occur in winter, could have over-
lapping symptoms with common cold or influenza [5]. Cypress 
pollinosis symptoms are often hard to control. Caimmi reported 
a 57.9% of cypress pollen allergic patients needing immunother-
apy to control their symptoms [2].

In Mediterranean areas, C. sempervirens (Italian cypress or 
Mediterranean cypress) is by far the most common pollinating 
species. It accounts for half of the total pollination level [3]. Ac-
cording to Georgian pollen count data, cypress pollen is the ma-
jor aeroallergen component in winter and early spring [1], but 
there have been no studies regarding the influence of cypress 

pollen high exposure in patients with pollen allergy. Thus, the 
objective of the study was to evaluate cypress pollen allergy in 
Georgia and describe clinical characteristics and the molecular 
profile of sensitization. 

Material and methods. Patients attended to allergy clinic 
with suspected cypress pollen allergy (n=492) were included. 
Diagnostic workup was performed according to local guide-
lines, specific IgE antibody against cypress allergen was per-
formed using ImmunoCAP and ISAC assay platform. Primary 
cypress pollen reactivity was confirmed by measuring IgE 
specific to Cupressus arizonica component Cup a 1 (t226) and 
Cupressus Sempervirens extract (t23) by ImmunoCAP (Ther-
moFisher, Uppsala, Sweden). IgE levels exceeding 0.35 kU/L 
were considered positive. The allergen microarray assay (Immu-
noCAP ISAC; ThermoFisher) was used to analyse the specific 
IgE repertoire of cypress positive patient’s serum. ISAC is a test 
for semi-quantitative determination of IgE in serum samples. 
The solid phase in this test is provided by the surface of a plate 
on which 112 components (43 native and 69 recombinant) have 
been adsorbed and arranged in triplets. Antibody levels were ex-
pressed in standardised units, ISU-E (ISAC Standardised Unit 
for specific IgE). The measured values ranged from 0.3 to 100 
ISU-E, and values ≥ 0.30 ISU-E were considered to be positive 
results.

Symptoms Diary. Cypress positive patients were interviewed 
with the seasonal symptom’s questionnaire. The severity of 
eye (itching and/or tear flow and/or conjunctival redness), nose 
(sneezing and/or runny nose and/or blocked nose), and bronchial 
(cough and/or wheezing and/or asthma) symptoms were record-
ed on a 4-point scale (0, no symptoms; 1, mild symptoms; 2, 
moderate symptoms; 3, severe symptoms). They were asked re-
garding medication use (antihistamines, local treatment for con-
junctivitis and/or rhinitis and asthma) during the cypress season. 

Plant Aeroallergens/Pollen Monitoring. The airborne pollen 


