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Llenb: BbiABAEHWE annepruyeckom peakumm (AP) Ha npotuBoTybepKynésHble npenapatbl (MTIM) y 60abHbIX TY6EPKYIE30M C MHOMECTBEHHOM NeKap-
CTBEHHOM ycToiumBoCTbiO (M/TY TB).

Martepuan U meToapl: BbINoNHEHO BbiaBaeHWe AP Ha MTMN y 50 6onbHbIx MJTY TB NErkKUX ¢ NOA03PEHMEM HA HAAMYME NEKAPCTBEHHOMN annepruum.
MaumneHTbl NONyYanu nevyeHne No CTaHAapTHOW cxeme XMMKUoTepanuu. Mcnonb3osanach peakLma ceHcnbunusauum nmsuca neikouutos (PCAN) ans
BbIABNEHUA TUNEPUYYBCTBUTENbHOCTM 3aMea/IeHHOro TUna. MaTepuanom AnA UCCAeA0BaHUA CAYXUAN NPobbl nepudepuyeckon Kposu. Beero no 9
NTN — n3oxunasugy (H), nupasuHamugy (Z), atambytony (E), nesopnokcaumny (Lfx), umknocepuny (Cs), npotvoHamugy (Pt), kanpuomuuuHy (Cm),
MACK (PAS) 1 NnMpUAOKCUHY (BG) — BbINnonHeHo 331 nccnenosaHue. [iM3aliH UCCNeA0BAHUA: PETPOCNEKTUBHDIN.

Pe3ynbTathl: nonoxkuTenbHble AP oTmeueHbl y 78,0%, cnabononoxutensHble —y 20,0%, oTpuuatensHble —y 2,0% u3 50 601bHbIX. AHaNN3 YacToTbl
APy 60n1bHbIX MY TB nokasan, yto Ha Cs (60,0%), Pt (52,1%), PAS (52,8%), H (54,5%), Lfx (52,2%) pa3sutue AP 6bi10 yalle, 4em Ha apyrve MTM. AP
Ha Cm (38,3%), Z (37,8%), E (41,0%) v B, (38,7%) BCTpeyanncb NpumepHO € 0aMHakoBow YacToToit. Hanbonee yacto Habntoganvce AP k 2 TNy 12
(24,0%) nauwneHToB.

3aknioueHue: AP BbifBeHbl y 98,0% 13 50 ob6cnenoBaHHbIX 6onbHbIX MY Tb ¢ nogo3peHMem Ha ekapcTBeHHYto annepruio. Hanbonee annepreH-
HbIM NpenapaTom ABAseTca LuKaocepuH (60,0% nunsuca neiikouuTos). Konmuectso 6onbHbix MJTY TB ¢ AP k 2 MTM coctasuno 24,0% naumeHToB.
Kntouesble cnoBa: M/1Y Tb, nekapcmeeHHas ycmolivueocms, mpomugomybepKynésHele XuMuonpenapamel, anaepau4eckue peakyuu.

Ona uutupoBaHuA: MaiikaHaeB BB, ToktoroHosa AA, [yaeHko EB, CbigbikoBa CC. JleKapcTBEHHAs annepryus Ha npoTMBOTYGEpKyNEé3Hble mpenapa-
Tbl Y 60/IbHbIX Ty6EPKYNE30M C MHOXKECTBEHHOM /IEKAPCTBEHHOM YCTOMYMBOCTBIO. BecmHuk AsuueHHsl. 2021;23(2):242-50. Available from: https://doi.
0rg/10.25005/2074-0581-2021-23-2-242-250
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Objective: To identify allergic reactions (AR) to anti-tuberculosis drugs (ATD) in patients with multidrug-resistant tuberculosis (MIDR-TB).

Methods: Total of 50 patients with MDR-TB, suspected to develop AR, were enrolled in the study. The patients received standard chemotherapy.
The leukocyte lysis sensitization test (LLST) was used to detect delayed-type hypersensitivity. Peripheral blood samples were used to perform 331
tests for AR to nine ATD: isoniazid (H), pyrazinamide (Z), ethambutol (E), levofloxacin (Lfx), cycloserine (Cs), prothionamide (Pt), capreomycin (Cm),
p-aminosalicylic acid(PAS) and pyridoxine (B,). Study design: retrospective.

Results: Tests for AR were positive in 39 patients (78.0%), weakly positive — in 10 patients (20.0%), negative — in 1 patient (2.0%). Analysis of AR
prevalence in MDR-TB patients showed that Cs (60.0%), Pt (52.1%), PAS (52.8%), H (54.5%), and Lfx (52.2%) caused AR more frequently than the other
ATD. AR to Cm (38.3%), Z (37.8%), E (41.0%), and B, (38.7%) showed comparable prevalence. Most frequently the patients demonstrated AR to the
two ATD (12 patients, 24.0%).

Conclusion: AR were detected in 98.0% of 50 examined MDR-TB patients with suspected drug allergy (DA). Cs proved to be the most allergenic drug
among others (60.0%). Most frequently the MDR-TB patients demonstrated AR to the two ATD (24.0% of patients).
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BBEAEHME

Mo AaHHbIM BcemmpHOI opraHusaumm 3gpaBooxpaHeHus (BO3)
8 2019 rogy B mupe 3aboneno Tybepkynésom (T6) 10 MMAIMOHOB Ye-
NoBeK, U3 3toro uncna 206030 yenosek 3abonenn Tb ¢ MHOXeCTBEH-
HOW IeKapCTBEHHOW YCTOWYMBOCTLIO MUKOBaKTepmii (MY TB) [1]. 3¢-
bEKTUBHOCTb IeYEHNSA Y 3TOW KAaTEropmm NaLMEHTOB C NPUMEHEHUEM
TPASUUMOHHBIX PEXKMMOB M NPenapaToB cocTasnAeT Bcero 54-55%, no
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INTRODUCTION

According to the World Health Organization, 10 million
people worldwide developed tuberculosis (TB) in 2019, of which
206,030 people were diagnosed with MDR-TB [1]. The effective-
ness of treatment in this category of patients using traditional
treatment regimen and standard drugs is only 54-55%, accord-
ing to the world cohort analysis [2, 3]. The efficacy of MDR-TB
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[aHHbIM MMPOBOTO KOFOPTHOTO aHanu3a [2, 3]. 9dPeKTUBHOCTb Neye-
Hua MJTY TB B MMpe OCTaéTcA HU3KOM, Tak KaK 3HaunUTe/IbHaA f0NA na-
LIMEHTOB NpepbiBaeT fedyeHne BCIEACTBUE A/IUTENbHOM MO BPpeMeHU
(8o AByx NeT) TepanuUu U BO3HUKHOBEHWEM HeXKeNaTeNbHbIX ABAEHUI
(HA) ot nekapcTeeHHbIx npenapatoB [4]. Bo3HWKHOBeHWE HA moxeT
NPUBECTU K BPEMEHHOMY MPEPbLIBAHUIO UM NPEKPALLEHUIO XMMUOTE-
panuu MY T6 [5-7].

YacToTa pas3sutua HA y 6onbHbix MJTY Tb coctasnset 62-65%
[8]. Kak ocnokHeHue xumuotepanumn M/1Y Tb npenapatamu BTOpPoro
paga, HA Bctpeyanuck B 57,6% caydaes [9]. Mo Apyrum AaHHbIM, Npy
xumuoTepanum MJTY TE npenapatamu BTOpPOro psaga Habnoganoch
96%-97% HexenaTenbHbIX NeKapcTBeHHbIX peakumit [10, 11]. Mpwu
3TOM JIeKapCTBEHHO-YCTONYMBLIE POPMbI MUKODaKTEpPUIA TybepKyné-
33 (MBT) B 60/1bLUMHCTBE C/y4aeB Pa3BUBAOTCA HA POHE CHUKEHHOMO
UMMyHuTeTa [12].

B uncno Hanbonee pacnpocTpaHEHHbIX HA BXOAUT NeKapcTBeH-
Has anneprus (J1A). CornacHo MexayHapogHomy KoHceHcycy no J1A
(International Consensus of Drug Allergy) peakumu Ha NeKapcTsa,
KOTOpble MO KAMHUYECKUM NPU3HaKaM MOXOXW Ha annepruto, obo-
3HAYalOTCA TEPMUHOM «PEeaKLMMN NeKapCTBEHHOM rMnepUyBCTBUTENb-
Hoctu» (PAT). JIA — 310 PN, AN KOTOPOW BbISBNEH ONpeAen&HHbIN
MMMYHONIOTMYECKUIA MmexaHn3m [13]. TybepKynés asnaetca MHOEKLM-
OHHO-a/Iepruyeckum 3aboneBaHveM, B €ro Pa3BUTUM Y4aCTBYET npe-
nmyutectseHHo IV Tmn annepruyeckmx peakuuit (AP) — knetouHo-ono-
cpepoBaHHble peakumun uav PIIT 3amegneHHoro tuna [14].

Mo HeKoTOpbIM AaHHbIM, B rpynne 6onbHbix MY TB co cTaH-
[JapTHBIM pexXMMom xumuotepanum AP npoasnanuce B8 13,5% cnyya-
eB [15]. 3 uncna 324 6onbHbix MY TB ¢ HA Ha MNTIM sBTOpOroO pasa
AP otmeueHbl y 63 (19,7%) [16]. CornacHo ApyrMm UCTOYHMKaAM, Npu
xumuotepanuu MJTY TB, JIA Konebanacb B LUMPOKMX NPeAenax u co-
cTasnana ot 25% fo 47,1% cnyyaes [17]. B HacTosALlee BpemMs He Cy-
LLLeCTBYET COBEPLUEHHO AOCTOBEPHbIX METOAOB AnarHocTvkK J1A [18].
Takum 06paszom, /A u uMmmyHHble MexaHu3mbl JIA npu T asnatoTca
aKTyanbHOW Npobaemoii coBpemeHHoM Hayku [19, 20].

LLENb UCCNEQOBAHUA

BbisiBNeHWe annepruyeckoin peakuym (AP) Ha npoTuBoTy6EepKY-
nésHble npenapatbl (MTN) y 607bHbIX TYOEPKYNEIOM C MHOMKECTBEH-
HOW NeKapCcTBEHHOM ycToiumnsocTbio (MY TB).

MATEPUAN U METOAbI

[n3aliH nccnenoBaHna: PeTpoCnekTMBHOe uccaefoBaHue. Ana
BbIMOMIHEHUA LieNV NPUMEHEH METOZ, PeakLmu ceHcMbunmnsaumum nu-
3uca nekouutos (PC/J1). B KauecTBe maTeprana Ucnonb3oBanach ne-
pudepmryeckan Kposb 6onbHbIx MY Th. MposeaeHo obcneposaHune
50 60/1bHbIX MJTY TB ¢ nogo3peHnem Ha JIA No KAMHWUYECKUM [aH-
HbIM. B rpynny 60nbHbix MJTY TB ¢ npuaHakamu J1A Bxogunu 23/46,0%
eHWMHbI 1 27/54,0% myxunH. MeamaHa Bo3pacTa 06cnefoBaHHbIX
60nbHbIX cocTaBuna 34,9 (c ananasoHom 19-66 neT). MaupeHTbl Haxo-
AWNNCb Ha leveHny B HaumoHanbHOM LieHTpe GTU3MaTpUm B TeueHue
2016-2018 ropos. [aHHble 601bHble NpuHUmanu MTM no ctaHpapT-
HbIM cxeMaM nieyeHus. Micnonb3oBanca nabopaTopHblit MeTog, onpe-
Aenenua IV unm knetoyHo-onocpesosaHHoro Tmna f1A. [laHHbIn TecT
ABNAETCA NPOBOKALMOHHBIM TECTOM in vitro. TecT 6e3onaceH gna na-
LIMEHTa, TaK Kak NPUMEHEHWE NpeAnoaaraemoro aanepreHa u paspy-
LUeHMe KNeTOK KPOBM NaLLMeHTa NPOXOAMUT BHe opraHn3ma. Cosaatotca
YCNOBWA /1A NPOBeAeHMA peakumn (2 Yaca MHKy6aummn npu +37°C).
Pe3ynbTaT OLEHMUBAOT METOLOM CBETOBOM MMUKPOCKOMMUM NO CTENEHU
NU3mnca NermKkoumuToB. Takum 06pasom, MPOUCXOAUT OLEHKA BO3MOMK-
HOCTM CEHCMOWAM3aLMM NALLMEHTA KOHKPETHBIMM NpenapaTamu.

treatment in the world remains low, since a significant share of
patients interrupt treatment due to long-term (up to two years)
therapy and the incidence of adverse drug events (AE) [4]. Devel-
opment of AE can lead to a temporary interruption or discontinu-
ation of MDR-TB chemotherapy [5-7].

The prevalence of AE in MDR-TB patients is 62-65% [8]. As
a complication of MDR-TB chemotherapy with second-line drugs,
AE occurred in 57.6% of cases [9]. According to other data, 96%-
97% of AE were observed during chemotherapy of MDR-TB with
second-line drugs [10, 11]. In these cases, drug-resistant forms of
mycobacterium tuberculosis mostly develop on the background
of weakened immune system [12].

The most common AE include DA. According to the Interna-
tional Consensus of DA, drug reactions that are clinically similar
to allergies are termed drug hypersensitivity reactions (DHR). DA
is a DHR for which a specific immunological mechanism has been
identified [13]. TB is an infectious multisystemic disease, with
type IV or delayed hypersensitivity mediated by cellular response
involved in its pathogenesis [14].

According to some data, in a group of MDR-TB patients re-
ceiving a standard chemotherapy regimen, AR were manifested
in 13.5% of cases [15]. Of the 324 MDR-TB patients with AE to the
second-line ATD, AR were observed in 63 (19.7%) [16]. According
to other sources, during chemotherapy for MDR-TB, DA preva-
lence varied widely and ranged from 25% to 47.1% of cases [17].
Currently, there are no completely reliable methods for the DA
diagnostics [18]. Thus, DA and the immune mechanisms of DA in
TB are a crucial problem of modern science [19, 20].

OBJECTIVE
Detection of an AR to ATD in patients with MDR-TB.

METHODS

Study design: a retrospective study. To achieve the goal, the
LLST was used to test the peripheral blood samples of MDR-TB
patients. Clinical examination of 50 MDR-TB patients with sus-
pected DA was carried out. The group of MDR-TB patients with
signs of DA included 23/46.0% women and 27/54.0% men. The
median age of the examined patients was 34.9 (with a range of
19-66 years). The patients were treated at the National Center for
Phthisiology in 2016-2018. These patients received ATD accord-
ing to standard treatment regimen. The laboratory method was
used to determine type IV hypersensitivity or cell-mediated DA.
This test is an in vitro provocation test. The test is safe for the
patient, since application of the suspected allergen and the de-
struction of the patient’s blood cells take place in vitro. Test was
conducted for 2 hours of at +37°C. The result was assessed using
light microscopy according to the degree of leukocyte lysis. Thus,
the possibility of sensitizing the patient with particular drugs was
assessed.

The results of the study by the LLST method were divided
into three groups:

e Negative LLST (LLST-) — destruction of 0 to 10% of leu-
kocytes during incubation of blood with an ATD.

e Doubtful (weakly positive) LLST (LLST+) — destruction of
more than 10%, but less than 20% of leukocytes during
incubation of blood with an ATD.
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Pe3synbtaTbl uccnepgosanna metogom PC/1J1 pasgeneHbl Ha Tpu
rpynnbi:

e OtpuuatensbHblie PCAJ (PCNN-) — pa3pywenue ot 0 4o 10%
NeiKouMTOB B npoLiecce MHKY6aLMM KPOBM C NPOTUBOTY-
6epKyNE3HBIM NPenapaTom.

o ComHuTeNbHble (cnabononosxutensHbie) PC/T (PC/N)
— paspyweHue 6onee 10%, Ho meHee 20% neiiKoUMUTOB B
npouecce WHKy6aLuMM KpoBM C MPOTUBOTYH6EepKYNE3HBIM
npenapaTom.

e MonoxutensHble PCNN (PCN/1+) — paspyweHue ot 20% u
6onee NeMKOLMTOB B NPOLLECCe MHKYDALMMU KPOBY C NPOTH-
BOTY6epKyNE3HbIM NpenapaTom.

BbinonHeHa agantauma metoga ana sbiasnenunsa J1A k MTM1. Ona
sbiaBneHua IV Tvna JIA ncnonbsosanca metog PC/1/1 K 9 npenapatam:
usoHuasugy (H), nupasmHamugy (Z), atambytony (E), nesopnokcauu-
Hy (Lfx), umknocepuHy (Cs), npotmoHamuay (Pt), kanpuomuumHy (Cm),
MACK (PAS) 1 nupraoKcuHy (B,). MONOKUTENbHBIM CHUTANCA PE3YNb-
TaT PC/1/1, Korga y naumeHTa 6bina BbifBAeHa JIA K o4HOMY npenapaTy
nnu bonee (go 9 NTN).

CTaTUCTUYeCKUIN aHanu3 NPOBOAWACA METOAAaMM BapuaLMOH-
HOW cTaTUCTMKKM Ha MK ¢ Mcnonb3oBaHMEM NPUKNAAHOrO naketa SPSS
16.0. ina oTHOCKUTENbHbBIX BEVYMH ONpeAe/ieHbl YacToTbl, BbIYUCAA-
nvck pomv (%). Ana npoBepKM 3HAYMMOCTM pasiuymnii agyx U bonee
BO34eWCTBUIA Ha rPynMbl, NPY HANMYUW NEPEMEHHbIX C AUXOTOMHbIMU
BapuaHTaMu, NnpumeHsanca Q-kputepuit KoxpeHa.

PE3YNIbTATbl U UX OBCYXXAEHUE

Mo faHHbIM MMKPOCKOMNUYECKOTO MCCNeA0BaHMA Ma3Kka MOKpPO-
Tbl NPV NOCTYN/IEHWUU B CTaLMOHap BaKTepUOBbIAENEHNE BbIABIEHO Y
40/80,0% 60nbHbIX, 1 MBT B Ma3Ke He 0bHapyskeHbl y 10/20,0%.

B pesynbTaTe UCCen0BaHUA Peakuyumn eMKOLMTOB Ha MHKyba-
umto ¢ NTN no 3amesNeHHOMY TUNY rMNePCeHCMBUNMU3aLMM NONOKN-
TenbHbIn pesynstat PC/1J1 6bin otmeueH y 39/78,0% 6onbHbix M/TY Tb
Ha oauH unun 6onee MTMN. CnabononoxuTtenbHble Pe3ynsTaThl Ha OAUH
nnn 6onee NTN no gaHHoMy TecTy BbifBaeHbl Y 10/20,0% naupeHToB
¥ oTpuLaTenbHbli PC/J1 Ko Bcem npenapatam —y 1/2,0%.

Kaxkpomy 6onbHOoMy MJTY TB BbInoaHAAUCH aHanm3bl PC/I Ha
HeckonbKo m3 9 MTN. Becero no Bcem 9 npenapatam ana 50 obcneso-
BaHHbIX 60/1bHbIX MJTY T BbinosHeHO 331 nccnesoBaHuve. Cpeam HUX
NONOXUTENbHbIX Pe3ynbTaTos 6b110 88/26,6%, C1aBOMNONOKUTEIbHBIX
—69/20,8% 1 otpuuaTensHbix — 174/52,6%.

Takum obpasom, cpeay NPoBeAEHHbIX UCCNef0BaHUIN OAMHAKO-
BO 4aCTO BCTPEYA/IUCH KaK NOMOXKUTE/bHbIE, TaK M OTPULLATENbHBIE pe-

MonoXKUTENBHDBIV

CnabononoxuTenbHbIn

0% 10% 20% 30% 40% 50% 60%

OTpuuaTenbHbIN

m0%-10% PCNN- 10%-20% PCNNt 20% v 6onee PCNN+

Puc. Pesynemamel 8bifgneHUA annepaudeckoll peakyuu 3ameosneH-
Ho20 muna y 6ossHbix M/1Y Tb ¢ ucnosb3ogaHuem memoda PC/l/1
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e Positive LLST (LLST+) — destruction of 20% or more leu-

kocytes during incubation of blood with an ATD.

The applied method was adjusted for detecting of DA to
ATD. To identify type IV hypersensitivity, we used the LLST meth-
od for 9 drugs: isoniazid (H), pyrazinamide (Z), ethambutol (E),
levofloxacin (Lfx), cycloserine (Cs), prothionamide (Pt), capreo-
mycin (Cm), p-aminosalicylic acid (PAS) and pyridoxine (B,). The
LLST results were considered positive when the patient devel-
oped DA to one or more drugs (up to 9 ATD).

Statistical analysis was carried out by the methods of varia-
tion statistics using the SPSS 16.0 application package. For relative
values, the frequencies were determined, and the proportions (%)
were calculated. To test the significance of differences between
two or more treatments in the groups, in the presence of variables
with dichotomous variants, the Cochran Q-test was used.

RESULTS AND DISCUSSION

According to microscopic examination of a sputum smear
upon admission to the hospital, mycobacterium tuberculosis was
detected in 40/80.0% of patients, while in the smears of another
10/20.0% of patients it was absent.

As a result of a study of the reaction of leukocytes to incu-
bation with ATD on a delayed type of hypersensitization, a pos-
itive LLST was observed in 39/78.0% of MDR-TB patients to one
or more ATD. Weakly positive results for one or more ATD tested
were found in 10/20.0% of patients, while negative LLST to all
drugs —in 1/2.0%.

Each MDR-TB patient underwent LLST for several out of
the 9 anti-TB drugs. A total of 331 tests were performed on all
9 drugs for 50 examined MDR-TB patients. Among them, there
were 88/26.6% with positive results, 69/20.8% — with weakly
positive, and 174/52.6% with negative tests.

Thus, among the studies conducted, both positive and neg-
ative results were equally common (47.4% and 52.6%, respec-
tively). The total number of tests with delayed-type AR (sum of
RSLL+ and RSLLt) was 157/47.4% (Fig.).

The number of studies on ATD with delayed-type hypersen-
sitivity in MDR-TB patients is shown in Table 1.

Table 2 shows the number of delayed-type AR identified by
the results of LLST.

The highest amount of type IV hypersensitivity AR was
shown by Cs (RSLL+ 16/35.6% + RSLL+ 11/24.4% = 27/60.0%).

Positive

Weakly positive

Negative [INEN—
0% 10% 20% 30% 40% 50% 60%

m 0%-10% LLST- 10%-20% LLST+ 20% and more LLST+

Fig. Results of detecting of delayed-type AR in MDR-TB patients using
the LLST method
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Tabnuya 1 Konuyecmeo PC/1/1 uccnedosanutli (n) y 6onsHbix M/1Y Th (pacnpedeneHue no npenapamam)

nTn

m N I

(ve]

)

Lfx
Cs
Pt
Cm
PAS

BbiasneHo

n

11
45
22
31
46
45
48
47
36

%
22,0
90,0
44,0
62,0
92,0
90,0
96,0
94,0
72,0

Table 1 Number of LLST tests (n) in MDR-TB patients (distribution by drugs)

m N I

)

Lfx
Cs
Pt
Cm

PAS

Valid

11
45
22
31
46
45
48
47
36

%

22.0
90.0
44.0
62.0
92.0
90.0
96.0
94.0
72.0

He BbiaBneHo

Missing

%
78,0
10,0
56,0
38,0

8,0
10,0
4,0
6,0
28,0

%

78.0
10.0
56.0
38.0
8.0
10.0
4.0
6.0
28.0

50
50
50
50
50
50
50
50
50

n

50
50
50
50
50
50
50
50
50

Bcero

%
100,0
100,0
100,0
100,0
100,0
100,0
100,0
100,0
100,0

Total

%

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

Tabnuya 2 Annepauyeckas peakyus Ha npomusomybepKynésHele npenapamsl (Memod peaxkuuu ceHcubunusauyuu ausuca nelikoyumos PC/I/1)

nTn

Cs
H
PAS
Pt
Lfx

Table 2 AR to ATD (LLST)

Cs
H
PAS
Pt
Lfx

16

11

13
14

11

PCNN+

%
35,6
36,4
30,6
27,1
30,4
18,2
19,4
23,4
20,0

n
16
4
11
13
14

11

%
35.6
36.4
30.6
27.1
30.4
18.2
19.4
23.4
20.0

11

PCNNt

LLST:

%
24,4
18,2
22,2
25,0
21,7
22,7
19,4
14,9
17,8

%
24.4
18.2
22.2
25.0
21.7
22.7
19.4
14.9
17.8

PCNN+ PCNNt

n

%

27 60,0
6 54,6
19 52,8
25 52,1
24 52,1
9 40,9
12 38,8
18 38,3
17 37,8
LLST+ LLST*

n %

27 60.0
6 54.6
19 52.8
25 52.1
24 52.1
9 40.9
12 38.8
18 38.3
17 37.8

18

17
23
22
13
19
29
28

18

17
23
22
13
19
29
28

PCNN-

%
40,0
45,4
47,2
47,9
47,9
59,1
61,2
61,7
62,2

LLST-

%
40.0
45.4
47.2
47.9
47.9
59.1
61.2
61.7
62.2
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Tabnuya 3 Annepauyeckas peakuyus Ha npomusomybepkynésreie npenapamel MTIT (Memod ceHcubunuzayuu ausuca netikouumos PC/1/1)

3HaueHue p
nTn
Cs H PAS Pt Lix E B, Cm z

Cs - <0,001 0,202 0,762 0,538 <0,05 <0,05 0,147 0,104

H <0,001 - <0,05 <0,001 <0,001 0,597 0,225 <005  <0,05
PAS 0,202 <0,05 ] 0,330 0,508 0,075 0,186 0861 0,724
Pt 0,762 <0,001 0,330 - 0,754 <0,05 <0,05 0251 0,185
Lfx 0,538 <0,001 0,508 0,754 - <0,05 0,049 0403 0,310

E <0,05 0,597 0,075 <0,05 <0,05 - 0,498 0,108 0,152
B, <0,05 0,225 0,186 <0,05 0,049 0,652 ] 0250 0,330
Cm 0,147 <0,05 0,861 0,251 0,403 0,108 0,250 - 0,858

z 0,104 <0,05 0,724 0,185 0,310 0,152 0,330 0,858 -

Table 3 AR to ATD (LLST)
p value
Cs H PAS Pt Lix E B, Cm z

Cs ] <0.001 0.202 0.762 0538 K005 =05 0.147 0.104

H <0001 - <005 <0001  <0.001 0597 0225  [INS0I05NN NS01050
PAS 0.202 2 0.330 0.508 0.075 0.186 0.861  0.724
Pt 0762 [IZ0IGGINN  o0.330 - 0754  [NS00SIN IR  0.251 0.185
Lfx 0538 %0007 o0.508 0.754 ] 005"  o0.049 0.403 0.310

E Psees o0.507 0.075 [0S eIoE - 0.498 0.108 0.152
B, [S05WN o022 0186 =005  0.049 0.652 - 0250 0330
Cm 0147 [IZOIGEIN  o0.861 0.251 0.403 0.108 0.250 - 0.858

z 0104 =005 0724 0.185 0.310 0.152 0.330 0.858 -

3yneTathl (47,4% 1 52,6% cooTBeTCTBEHHO). ObLLEee YMCI0 aHaIN30B C
AP 3amegneHHoro tmna (cymma PC/1/1+ u PC/1/1+) oka3anocb paBHbIM
157/47,4% (puc.).

Konnuectso nccneposanuit no MTM Ha Haauume runepyyscTau-
TeNIbHOCTU 3amea/ieHHoro Tuna y 6onbHbIx MJ1Y TB npeacTaBneHo B
Tabn. 1.

B Tabn. 2 npeactaBneHo KoanyectBo AP 3amefIeHHOMO TMNa,
BbIAB/IEHHbIX No pe3ynbratam PC/.

Camoe Bbicokoe Konuuectso AP IV tuna nokasan Cs (PCN/+
16/35,6% + PC/I1t 11/24,4% = 27/60,0%). Ha Pt (25/52,1%), PAS
(19/52,8%), H (6/54,5%) w Lfx (23/52,2%) pa3sutne AP 6bi10 yalle,
yem Ha gpyrue MTM, AP Ha Cm (18/38,3%), Z (17/37,8%), E (9/41,0%) 1
B, (12/38,7%) BCTpeYanmch NPUMEPHO C OAMHAKOBOM YacTOTON.

M3yueHa yactota passutua AP (cymma PCNJ1+ n PCNJ1t) Ha oT-
JenbHble npenapartbl (Taba. 3).

Mpw aHanuse yactoTbl AP y 60s1bHBIX MY T Ha NTM ycTaHoBAE-
HO, YTO € H cTaTUCTMYECKM 3HaUMMOe pasinune passutna AP npoucxo-
AWT Yalue, yem ¢ gpyrumun MTN (Cm, Z, PAS p<0,05; Cs, Pt, Lfx p<0,001).
CraTucTnyeckn 3Haummble pasamuma c Cs, Pt, E BcTpeyanuch ¢ oau-
HakoBolt uactotoit (p<0,05, p<0,001), Ho yawe yem c Lfx, B (p<0,05,
p<0,001) u c Cm, Z, PAS (p<0,05).

B xoae vccnefoBaHWit BbIABAEHO, YTO Y Kaxkaoro obcneaosaH-
Horo 601bHOr0 MOKeT 6biTb AP Ha 0AuH, ABa UK 6onbluee Yucno MTN
(Tabn. 4).
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Development of AR was more common to such ATD as Pt
(25/52.1%), PAS (19/52.8%), H (6/54.5%) and Lfx (23/52.2%). AR
to Cm (18/38.3%), Z (17/37.8%), E (9/41.0%) and B_ (12/38.7%)
occurred with approximately the same frequency.

The prevalence of AR (the sum of RSLL+ and RSLLt) was
studied for individual drugs (Table 3).

When analyzing the prevalence of AR in MDR-TB patients
to ATD, it was found that a statistically significant difference in
the development of AR was more common between H and such
ATD as Cm, Z, PAS (p<0.05), and Cs, Pt, Lfx (p<0.001). Statistically
significant differences with Cs, Pt, and E developed with the same
frequency (p<0.05, p<0.001), but more often than with Lfx, B,
(p<0.05 and p<0.001 respectively) and with Cm, Z, PAS (p<0.05).

It was discovered that each examined patient might have AR
to one, two or more ATD (Table 4).

The most frequently observed were AR to the two ATD
(12/24.0% of patients); 9/18.0% of MDR-TB patients showed AR
to the five and one ATD (p=0.624), 8/16.0% showed hypersensi-
tivity to the three ATD (p=0.454). In these cases, no statistically
significant differences were found (p>0.05). When comparing the
prevalence of AR to the 2 ATD and to the 6 ATD (4/8.0%), 4 ATD
(3/6.0%), 0 ATD, 7 ATD and 8 ATD (1/2.0% each), statistically sig-
nificant differences were obtained (p<0.05).
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Tabauya 4 Hanudue annepaudeckoli peakyuu, eeiseneHHol memodom PC/1/1, k daHHoMy Konuyecmay T[]

Annepruyeckas peakumsa

Konunuectso MTN p
n %
K2 MTN 12 24,0
K1 M0TN 9 18,0 0,624
K5 NTN 9 18,0 0,624
K3 M0TN 8 16,0 0,454
K6 MTMN 4 8,0 <0,05
K4 NTN 3 6,0 <0,05
kKO NTN 1 2,0 <0,05
K7 0TN 1 2,0 <0,05
K 8 MTMN 1 2,0 <0,05
Table 4 Prevalence of AR detected by the LLST method to a given number of ATD
AR
n % g

2 ATD 12 40

1 ATD 9 18.0 0.624

5 ATD 9 18.0 0.624

3 ATD 8 16.0 0.454

6 ATD 4 8.0

4 ATD 3 6.0

0 ATD 1 2.0

7 ATD 1 2.0

8 ATD 1 2.0

Haunbonee yacro Habmoganuck AP k 2 MTN (12/24,0% naupeH-
108), N0 9/18,0% 6onbHbIX MY T nokaszaam AP k 5 MTN n k 1 NTN
(p=0,624), y 8/16,0% oTmedyeHa runepuyBCTBMTENLHOCTL K 3 MTM
(p=0,454). B 3TVX C/ly4anx CTaTUCTUYECKM 3HAYMMbIE Pa3NNYMNA He Bbl-
ABneHbl (p>0,05). Npu cpaBHeHUM yacToTbl AP K 2 MTMN nyacToT AP K 6
NTN (4/8,0%), 4 NTN (3/6,0%), 0 NTN, 7 OTN 1 8 NTN (1\2,0%) BbiAB-
NeHbl CTaTUCTUYECKM 3HaYMMble pasnnuna (p<0,05).

MposeaeHo BbisBAeHKe JIA (3ameaNeHHOW rMnepYyBCTBUTENb-
HocTu IV TMna) ¢ ncnonbsosaHnem metoga PC/1/1y 50 6onbHbIx MJTY
TE Ha cnepytowme npenapatobl: H, Z, E, Lfx, Cs, Pt, Cm, PAS u nupu-
AOKcuH (B,). Mo oaHomy uam bonee npenapatam PC/IJT+ BbiAsaeH y
39/78,0% obcnenosaHHbIx Ha JIA 60bHbIX MY TB € KAMHUYECKUMM
npusHakamu J1A, PC/11x — y 10/20,0% v PC/I1- no scem uccneno-
BaHHbIM npenapatam — Yy 1/2,0% 6onbHoro MJTY Tb. CnesosatensHo,
13 50 60/bHbIX, JIA (peakuma AMsuca NeKouMToB Npu MHKyBaumm c
NTN) sbiasneHa y 49/98,0% n3 50 o6cnegosaHHbIX 60abHbIX M/TY T
¢ nogo3peHvem Ha J1A.

Haunbonee annepreHHbim npenapatom (no cymme PC/I/1+ u
PCNN4) asnaetca Cs (27/60,0% nu3muca neitkoumtos). Yactota AP K 2
NTM 6bina Hanbonbluein n coctasuna 12/24,0% naumeHTos.

Takum obpaszom, cpeam 6onbHbix MJTY Tb HA K NTMN Hanbonee
yaule otmeyatotes K Cs (27/60,0%), 3atem H (6/54,5%) v, BO3MOXHO,
OHU HOCAT TOKCMKO-a/iNIepruyecknii xapaktep. Mo auTepaTypHbIM
[AaHHbIM, AP BCTPEYannCh pere CPaBHUTENBHO C TOKCUKO-anepruye-
CKMMM peakumamu. Tak, yacToTa pa3BUTMA TOKCMYeckux HA Konebnet-
ca B npegenax 24,5-62,8% [21]. AP onucaHbl B iMTepaType npeumy-
LLECTBEHHO KaK KOXHble peakuuu (3y4, pacnpocTpaHéHHas CbiMnb Ha
KoKe) [22], 4To COOTBETCTBYET KAMHUYECKMM NPOABAEHUAM 0bcneso-
BaHHbIX NaumeHTos MJTY TB. Mo antepaTypHbIM AaHHBIM, KOXKHbIE pe-
aKumm Habntoganmcb y ot 2,64% a0 37,5% naumeHToB, NPOeYeHHbIX
NTN sToporo paaa [22, 23]. Mo gpyrm AgaHHbIM, JIA cocTasasna ot
25% no 47,1% cnyyaes npv Tepanun MNY T6 [17].

AR (type IV, delayed hypersensitivity) was identified using
the LLST method in 50 MDR-TB patients to the following drugs:
H, Z, E, Lfx, Cs, Pt, Cm, PAS and pyridoxine (BG). For one or more
drugs, RSLL+ was detected in 39/78.0% of MDR-TB patients exam-
ined for AR with clinical signs of AR, RSLLt was found in 10/20.0%
and RSLL-was observed for all studied drugs in 1/2.0 % of MDR-
TB patients. Therefore, out of 50 patients, leukocyte lysis reaction
during incubation with ATD was detected in 49/98.0% of 50 ex-
amined MDR-TB patients with suspected AR.

The most allergenic drug (by the sum of RSLL+ and RSLL#) is
Cs (27/60.0% of patients with leukocyte lysis). The prevalence of
AR to the two ATD was the highest and amounted to 12/24.0% of
patients.

Thus, among MDR-TB patients, AE to ATD, which might be
of toxic allergic type, were most often reported to Cs (27/60.0%),
followed by H (6/54.5%). According to the literature data, AR
were less common in comparison with toxic allergic reactions.
Thus, incidence of toxic AE ranges 24.5-62.8% [21]. AR are de-
scribed in the literature mainly as skin reactions (pruritus, dis-
seminated skin rush) [22], which corresponds to the clinical man-
ifestations seen in the examined MDR-TB patients. According to
the literature, skin reactions were observed in 2.64% to 37.5% of
patients treated with second-line ATD [22, 23]. According to other
data, DA accounted for 25% to 47.1% of MDR-TB cases [17].

CONCLUSION

Allergic reactions to ATD were detected in 49/98.0% of 50
examined MDR-TB patients with suspected AR based on the clin-
ical data. The most allergenic drug was cycloserine (60% patients
with leukocyte lysis). The number of MDR-TB patients with an
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3AKNIOYEHUE

Annepryeckne peakumn Ha MTM sbiABaeHbl y 49/98,0% u3 50

o6cnenoBaHHbIX 601bHBLIX MY TB ¢ nogo3peHnem Ha JIA no KAnHK-
YyecKkMM faHHbIM. Hanbonee annepreHHbIM npenapaTom ABASETCA Ly-
KnocepwH (60% nusuca neikountos). Konmdectso 6onbHbix MY Tb ¢
annepruyeckon peakumen K 2 NTM 6bI10 HAMOOALLIMM M COCTABUNO
12 (24%) naupeHTOB.

allergic reaction to the two anti-TB drugs was the highest and
amounted to 12 (24%) patients.
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