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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

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
compu-ter-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 CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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CHARACTERISTICS OF DRUG RESISTANT TUBERCULOSIS IN GEORGIA (2015-2020)

2Solomonia N., "*Vacharadze K., Mgvdeladze G.

Thilisi State Medical University; *National Center for Tuberculosis and Lung Disease, Thilisi;
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
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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.
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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).

DR-TB cases registered in the National Database
n=2031
1n=517[2015 cohort] + n=412[2016 cohort] + n=369[2017 cohort]
+n=337[2018 cohort] +n=311[2019 cohort] + n=85[2020]

Got eligible cases excluded: \

n=374 patients without treatment outcomes
n=0[2015 cohort] + n=9[2016 cohort] + n=8[2017 cohort] +
n=87[2018 cohort] + n=189[2019 cohort] + n=81[2020 cohort]
n=53 patients under 18 vears old
n=11[2015 cohort] + n=16[2016 cohort] + n=12[2017 cohort] +
1=9[2018 cohort] + n=5[2019 cohort] + n=0[2020 cohort]
n=23 patients without information about treatment regimen
n=3[2015 cohort] + n=0[2016 cohort] + n=4[2017 cohort] +

n=12[2018 cohort] + n=4[2019 cohort] + n=0[2020 cohort]

Included

DR-TB (+18) patients with treatment outcomes included in the
study:
n=1581
1n=503[2015 cohort] + n=387[2016 cohort] + n=345[2017 cohort] +

1=229[2018 cohort] + n=113[2019 cohort] + n=4[2020 cohort]

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%)
Thilisi 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%)
PAST (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,%) B 1574 (99.6%)
No 7 (0.4%)
Cfzr (n,%) _ 1572 (99.4%)
No 9 (0.6%)
Bdq and/or DIm in the regimen (n,%) Bdq 336 (21.3%)
Bdg+DIm 102 (6.5%)
DIm 140 (8.9%)
No 1003 (63.4%)
New drug in the regimen No 1003 (63.4%)
(Bdq or DIm or Bdq+DIm) (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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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

DIm — Delamanid

Er — Ethambutol resistance

Etor- Ethionamide resistance

LFX — Levofloxacin

Zr- Pyrazinamide resistance

PASt- para-aminosalicylic acid
resistance

MFX - Moxifloxacin

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 (DIm), 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%)), DIm alone was used in 140 (8.9%)
and Bdq and DIm 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%. In2016-2018, 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 DIm alone, or with Bdq and DIm to-
gether was low comparing to the regimens with Bdq alone and
this number in case of DIm was decreased from maximum 36%
(2017) to 3.2% (2019) and in case of Bdq+DIm 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 DIm separately or in combina-
tion was equally recommended. Since 2019, Bdq is recommend-
ed as the first choice “A” group drug, while DIm, 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).

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

New drug in the regimen
Bdq Dim Bdq+DIlm Successful Unsuccessful
n=91 (18%) outcome outcome
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%) |

S8(36%) |

28 (17.4%)

223 (64.6%) |

122 (35.4%)

n=98 (43%)

2018 (n=229 (100%)) 44449%) | 25055%) | 29(29.6%) 150 (65.5%) | 79(34.5%)
=95 (84%)
2019 (n=113 100%)) 76080%) | 3G32%) | 16(16.8%) 67(593%) | 46(40.7%)
n=4 (100%)
2020 (n=4 (100%))* 250% | 1esw) | 125w 000% | 4(100%)
=578 (36.6%)
Total (n=1581 (100%)) 336213%) | 14089%) | 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 Nat
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Electronic Register the treatment outcomes of 4 patients were entered only

onal Tuberculosis
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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)

Bivariate Multivariate
Categories Subc.atego- 'liotal Suc_cessful Unsufcess- 95%
ries N=8468 N=6833 ful N=1635 | OR 95%, CI P OR pt p
Gender Female 322(20.4%) | 247 (25%) |75(12.6%) |2.31 |[1.74,3.06] | <0.001 |1.78 93393] <0.001
(n.%) Male 1259 (79.6%) | 740 (75%) | 519 (87.4%) | 1 ref. |ref. | ref.
>55 290 (18.3%) | 179 (18.1%) | 111 (18.7%) | 1 - -
Age (%) | 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
. High 675 (42.7%) | 414 (41.9%) | 261 (43.9%) | 1 - -
ﬁl"’og%;’“ 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
Employed | 186 (11.8%) | 143 (14.5%) | 43 (7.2%) | 1 - -
rEnTIftl‘(’g:%) Military 2(0.1%) 2(02%) | 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
Excessive | 127 (8%) 71(72%) | 56(9.4%) |1 - -
ﬁﬁgg‘(’;’%) 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
N No 1245 (78.7%) | 819 (83%) | 426 (71.7%) | 1 - -
;ﬂfszzr"j/f) 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(72%) |0.45 [[0.28,0.71] | <0.001
g{;)ﬁ) No 1479 (93.5%) | 946 (95.8%) | 533 (89.7%) | 2.64 | [1.75,3.98] | <0.001 |2.33 515553] <0.001
Yes 102 (6.5%) 41 (4.2%) 61(103%) |1 ref. | ref. ref.
No 690 (43.6%) | 435 (44.1%) | 255 (42.9%) | 1 - -
252)(*) Notdone | 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
No 26 (1.6%) 16 (1.6%) |10 (1.7%) |1 - -
g:;};:;re(ﬂ NotDone | 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
(Tn]?o/f)"““ 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

98




GEORGIAN MEDICAL NEWS
No I (310) 2021

Bivariate Multivariate
Categories Subcatego- Total Successful | Unsuccess- A
& ries N=8468 N=6833 | fulN=1635 | OR | 95%CI | p |OR 92?’ P
(THB(V(;ase New Case | 782 (49.5%) | 575 (58.3%) | 207 (34.8%) | 2.61 |[2.11,3.22] | <0.001 |2.34 21'981?’ <0.001
& (Y .
Previously o 0 0
Troniot Cose | 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 (%) | _ 96 (6.1%) 59 (6%) 37(62%) |1 - -
No 109 (6.9%) |77 (7.8%) |32(54%) |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 0,%) | 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- | No 1003 (63.4%) | 595 (60.3%) | 408 (68.7%) | 0.69 | [0.56,0.86] | <0.001
men (n,%)
Yes 578 (36.6%) | 392 (39.7%) | 186 (31.3%) | 1
Fqin the
regimen | No 260 (16.4%) | 147 (14.9%) | 113 (19%) | 0.74 |[0.57, 0.98] | 0.0319
(n,%)
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 DIm) 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 DIm 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-
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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.

929



REFERENCES

1. “Tuberculosis, Key facts”; Data of World Health Organiza-
tion, 14 October 2020. https://www.who.int/news-room/fact-
sheets/detail/tuberculosis

2. Annabel Baddeley, Anna Dean, Hannah Monica Dias, Dennis
Falzon, Carmen Figueroa, Katherine Floyd, Inés Garcia Baena,
Nebiat Gebreselassie, Philippe Glaziou, Marek Lalli, [rwin Law,
Cecily Miller, and al. “Global Tuberculosis Report 2019”; ISBN
978-92-4-156571-4

3. “Georgia, TB Country Profile, 2019”; Generated by World
Health Organization. https://worldhealthorg.shinyapps.io/tb

4. Gandhi NR, Brust JCM, Shah NS. A new era for treat-
ment of drug-resistant tuberculosis. // Eur Respir J. 2018 Oct
4;52(4):1801350.

5. WHO consolidated guidelines on drug-resistant tuberculosis
treatment; Publication of the World Health Organization.https://
www.who.int/tb/publications/2019/consolidated-guidelines-
drug-resistant-TB treatment/en/

6. Rapid Communication: Key changes to the treatment of drug-
resistant tuberculosis; Publication of the World Health Organi-
zation, WHO/CDS/TB/2019.26. https://www.who.int/tb/publi-
cations/2019/rapid_communications MDR/en/

7. Nana Kiria, Zaza Avaliani, Vivian Kox, Marina Janjgava, Ru-
sudan Aspindzelashvili, Nino Lomtadze, Ketevan Barbakadze,
Nelly Solomonia and al. “Georgian National Tuberculosis
Guideline for Tuberculosis Management” (in Georgian); Publi-
cation of the Ministry of Internally Displaced Persons from the
Occupied Territories, Labour, Health and Social Affairs of Geor-
gia 2019. https://www.moh.gov.ge/ka/guidelines/

8. Reechaipichitkul W, So-Ngern A, Chaimanee P. and al.
“Treatment outcomes of new and previously-treated smear posi-
tive pulmonary tuberculosis at Srinagarind Hospital, a tertiary
care center in northeast Thailand //Journal of Medical Associa-
tions of Thailand; May, 2014; 97(5):490-9. https://www.ncbi.
nlm.nih.gov/pubmed/25065087

9. Solomonia N, Dadu A, Ehsani S, Sereda Y. et al. Compli-
ance of drug-resistant tuberculosis treatment regimens with drug
susceptibility testing results and its association with treatment
outcomes in Georgia // Public Health Panorama 2019;5(4);
515 - 524. World Health Organization, Regional Office for Eu-
rope. https://apps.who.int/iris/handle/10665/330198.

SUMMARY

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

2Solomonia N., *Vacharadze K., ’Mgvdeladze G.

IThilisi State Medical University; *National Center for Tubercu-
losis and Lung Disease, Thilisi; N1 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
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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.

PE3IOME

XAPAKTEPUCTUKA JIEKAPCTBEHHO-YCTOMYM-
BOI'O TYBEPKYVIJIE3A B I'PY3UMU (2015-2020)

12Cosomonnst H.T., ?Bauapanse K.B.,
SMreaenaaze I.A.

"Tounucckuil 20cy0apcmeennblil. MEOUYUHCKULL YHUBEPCUMEN;
’Hayuonanvhulil yenmp my6eprynesa u 1e2ounblx 3a001e6anul,
Tounucu; *N1 L{enmp nepeuunoii meduyurnckou nomowu, Kyma-
ucu, I'pysus

Llenbio MccieoBaHus SBUJIACh OLIGHKA OOLIMX XapaKTepu-
CTHK JICKapCTBEHHO-YCTOWYMBOIO TyOEpKylie3a U Pe3ysibTaToB
ero nedenus B [ py3un.

[TpoBeneHo perpocnekrrBHoe (2015-2020 rr.) KOropTHOE HC-
cnenoBanue 1581 maumenTa crapuie 18 €T ¢ JeKkapcTBEHHO-
ycroiunBbM TyOepkynezoMm (JIY-TD), ubM Hcxozmbl MPOTHUBOTY-
OEpKYJIE3HOrO JIeYeHHs: ObLIM WM3BECTHBL. YTOYHEHHBIM aHAIIN3
JAHHBIX YYaCTHUKOB MCCIICIOBAHUS ITOKa3all CTaTUCTUYECCKUN J0-
CTOBEPHYIO CBSI3b YCIICLIIHOTO HCXO/a JICYCHUS TyOepKyIie3a y KeH-
muH (yrounennoe OLI 1.78, 95% JU: 1.33 — 2.39, p<0,001), c
“HOBBIM ciTydaeM Tyoepkyresa” (yrounennoe OILI 2.34, 95% JIU:
1.88-2.91, p<0,001) u ¢ “BUY orpunarensHsivM crarycom” (yTou-
Hennoe OLI 2.33, 95% J1M: 1.53-3.55, p<0,001). JIByxmepHbIii 1
MHOTOMEPHbII aHaIHM3bl Pe3yJIbTaTOB HCCIISIOBAHUS JIOCTOBEP-
HOIl CBSI3M MCXOJa JICUSHHUS C APYTUMHU KIIIOUEBBIMHU (pakTopa-
MU, BKJIIOHas «HOBBIC IIpE€riaparbl B CXEME», HE BBIABUIIN. ITo-
CKOJIbKY IPOrpaMMHOE HCIIOJb30BaHHE HOBBIX d(P(PEKTHBHBIX
cxeMm nedenus JIY-Th mupoko pekomenayercs Toiabko ¢ 2019
rojga, pe€3yjiabTarbl JICHEHHS 10 3TUM CXEMaM I10 cei JICHb HC
OIpe/ieSieHbl. ABTOPBI CUUTAIOT 11€71eCO00pa3HbIM IIPOBEICHHE
JMABHCHUIIINX UCCICIOBAHHUN C IENIBI0 OICHKU 3()(HEKTHBHOCTH
HOBBIX cxeM jedenus JIY-Th.
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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, Thilisi, 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
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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
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