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OBJECTIVE. To investigate the frequency of malabsorption in newly diagnosed sensitive pulmonary tuberculosis (TB)
and to establish the effectiveness of treatment correction in these patients.

MATERIALS AND METHODS. In the first stage of the study, 73 patients with new drug-susceptible TB underwent lac-
tulose-mannitol test. Individuals with intestinal permeability index <3 were selected and divided into main group which
received injectable forms of isoniazid, rifampicin, ethambutol and oral pyrazinamide and control group which received
standard treatment orally.

RESULTS. Bacterial excretion stopped in 88.2 % of patients in the main group and in only 61.5 % of patients in the control
group. In 46.1 % of cases in the control group treatment failure was diagnosed. The frequency of positive radiological
dynamics at the end of the intensive phase of treatment was 64.7 % in the main group versus 30.8 % in the control group.
The total efficacy of treatment at the end of the main course of chemotherapy was 88.2 % in the main group against 53.9 %
in the control group (p<0.05).

CONCLUSIONS. Malabsorption, which requires correction of treatment, occurs in about one-fifth of patients with new
TB. Usage of injectable anti-TB drugs in such patients increases the effectiveness of treatment by 34 % (p<0.05).
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JlixyBanHs Ty6epKynbo3y siereHb Ha TNi CMHAPOMY
KMIIKOBOI Maibabcopouii

J1. 4. Topopiko, 0.B. Miasep6eubka
ByKOBUHCbKUIA AepXaBHUI MeAUYHUI YHiBEpCUTET, M. YepHiBui, YkpaiHa
KoHdnikT iHTepeciB: BiaCyTHil

META. JocnignTn yactoTy Manbabcopbuii npu Bneplue AiarHoCToBaHOMY YyTanBoMy Tybepkynbo3si (Tb) nereHb i BCTaHOBUTH
ePEeKTUBHICTb KOpPeKLii NiKyBaHHSA B LIUX XBOPUX.

MATEPIAJIA TA METOAMN. Ha nepwiomy etani LOCNiAXEHHS 73 NauieHTaMm 3i Bneplue AiarHOCToBaHMM vyTamsum Tb 6yno
npoBefEeHO NaKTYN03HO-MaHiToNnoBui TecT. Ocobu 3 iHAEKCOM KULIKOBOI NPOHUKHOCTI <3 Bynu BigibpaHi Ta posnoaineHi
Ha OCHOBHY rpyny, ika OTpMMyBana iH'eKLiiMHi GopMu i30HiIa3nay, pudamniunHy, eTambyTony Ta nepopanbHUil NipasuHaMig,
i KOHTPO/IbHY Fpyny, iIKa OTPMMYBana CTaHAAPTHE NiKYyBaHHA NepopasibHO.

PE3VYJ/IbTATMWU. lNpunuHeHHsa 6akTepioBuaineHHs cnoctepiranocb y 88,2 % maui€eHTiB OCHOBHOI rpynu Ta nuie
B 61,5 % nmauieHTiB KOHTponbHOI rpynu. Y 46,1 % BUNaaKiB y KOHTPO/bHIM rpyni BCTAHOBNEHO HEe(MEKTUBHICTb NiKYyBaHHS.
YacToTa MO3UTUBHOI PEHTFEHONOTIYHOI AMHAMIKM HanpUKiHLi iIHTEHCUMBHOI Ga3u NikyBaHHS CTaHOBKUNA 64,7 % B OCHOBHIM
rpyni npotn 30,8 % y KOHTPONbHIN rpyni. 3aranbHa edeKTUBHICTb NIKYBaHHS HAMPUKIHLI OCHOBHOIO Kypcy xiMioTepanii
cTaHoBuna 88,2 % B OCHOBHIM rpyni npotn 53,9 % y KoHTponbHii rpyni (p<0,05).

BUCHOBKW. Manbabcopbuis, wo notpebye KopekLii NikyBaHHS, CNOCTEPIraeTbCA NPUBAN3HO B MATOI YaCTUHU XBOPUX
i3 HOBMMM BuMagkamu Th. 3aCTOCyBaHHA iHEKLIMHMX NPOTUTYOEPKYNbO3HMX NpenapaTiB y TaKMX MaLi€EHTIB NiABULLYE
ePeKTUBHICTb NiKyBaHHA Ha 34 % (p<0,05).

KJ/ZTIO4YOBI CJ1I0BA: Tyb6epkynbo3, Manbabcopbuis, iH'eKLifHI NpoTUTYOEepKynbO3Hi MpenapaTy.
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Jleuenue Ty6epkynesa nerkux Ha ¢poHe cMHApoMa

KMLIEYHOM Maibabcopouumn

N.A. Topopuko, E.B. MuaBep6eukan

BYKOBMHCKMI1 roCyaapCTBEHHbIA MEAULMHCKMIA YHUBEPCUTET, I. YepHOBLbI, YKpauHa

KoHdnukT uHTEpecoB: oTcyTCTBYET

LLEJIb. NccnepoBath YacToTy Manbabcopbuum npu Bnepeble AMArHOCTUPOBAHHOM YyBCTBUTeNbHOM Tybepkynese (Th)
NIErkKMX U yCTaHOBUTb 3OMEKTUBHOCTb KOPPEKLUM IeYEHUS Y AaHHbIX 6ONbHbIX.

MATEPUAJIbl W METOADbI. Ha nepBom 3Tane uccnenoBaHusa 73 nauMeHTaM C BNepBble AMATHOCTUPOBAHHbLIM
YyBCTBUTENbHbIM TH 6biN NpOBeAeH NakTyN03HOr0-MaHUTONOBUI TecT. JInua € MHOEKCOM KUILIEYHOM MPOHULAEMOCTH
<3 6bInn 0TO6paHbl M pacnpeneneHbl HAa OCHOBHYI Fpynny, KOTOpas Nojlyyana UHbEKLMOHHbIE GOPMbl M30HMA3NAaA,
pudamnuumnHa, aTambyTona M nepopasnbHbii NMPa3MHAMKUL, U KOHTPOJIbHYIO Fpynny, KOTopas noayyana cCTaHAapTHoe
JleyeHne nepopanbHo.

PE3VYJIbTATbI. MpekpauieHne bakTepuoBbiaeneHns Habnwopanocb y 88,2 % naumeHTOB OCHOBHOW rpynmnbl U TONbKO
y 61,5 % naumeHTOB KOHTPOAbLHOM rpynnbl. B 46,1 % cnyyaeB B KOHTPO/JbHOM rpynne yCTaHOBNEHO HEI(PdEKTUBHOCTb
neyeHns. YactoTa NONOXKMUTENbHOM PEHTIEHONOMMYECKOM AMHAMUKM K KOHLY MHTEHCMBHOM (a3bl nevyeHums coctasuna 64,7 %
B 0CHOBHOW rpynne npotus 30,8 % B KOHTponbHOW rpynne. O6was 3hdeKTUBHOCTb NeYeHUs K KOHLYy OCHOBHOrO Kypca
XuMuoTepanuu coctaBmna 88,2 % B ocHoBHOW rpynne npotus 53,9 % B koHTponbHOM rpynne (p<0,05).

BbIBOAbl. Manbabcopbuus, koTopas TpebyeT KOppeKLMM NeveHuns, HabnoaaeTcs NPpUMEPHO Y MATOM YaCcTU BONbHbIX
C HOBbIMU cnyyasmu Th. NpuMeHeHne MHbEeKLMOHHbIX MPOTMBOTYOEpKYIe3HbIX MPenapaToB y TakMX NaLMeHTOB NOBbIWAET

3D deKTUBHOCTb NeveHuns Ha 34 % (p<0,05).

K/NTHOYEBDLIE CJIOBA: Tyb6epkynes, Manbabcopbums, MHbEKLMOHHbIE MPOTMBOTYOEpPKYNEe3Hble Npenaparhbl.

Introduction

The main method of treatment of pulmonary tuberculo-
sis (TB) is etiotropic antimycobacterial therapy, which aims
to destroy the TB pathogen and reduce its ability to repro-
duce [1]. Treatment of drug susceptible forms of TB requires
the use of the first-line anti-TB drugs.

The preference is given to the oral administration of med-
icines, which is more convenient for the patient and easier to
reproduce, including in an outpatient setting [1]. Oral adminis-
tration of anti-TB drugs in patients with a high adherence to the
treatment, compliance with the continuity and controllability of
treatment usually provides high efficiency of therapy [2].

However, there is some another obligatory condition for
effective treatment with standard chemotherapy regimens -
the normal absorptive capacity of the patient’s small intes-
tine [3]. Effective treatment of TB is possible only in the case
of a sufficient concentration of anti-TB drugs in the blood and
the focus of specific inflammation [4].

Reducing the peak concentration of anti-TB drugs in the
body leads to a decrease in the effectiveness of treatment,
slowing down the positive dynamics of the process and the
development of resistance of Mycobacterium tuberculosis
to anti-TB drugs.

This situation occurs in the case of slow absorption
of drugs or incomplete absorption of drugs. The causes of
malabsorption in TB are currently unknown. However, factors
that lead to impaired epithelial cell function may include
prolonged intoxication, nutrient deficiencies, alcohol and
drug use, vitamin deficiencies, congenital anomalies, long-
term use of enterotoxic drugs etc. [4].

The frequency of malabsorption in the small intestine
is currently unknown. Therefore, the assessment of the
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state of absorption function of the small intestine in TB is
an important part of examination of a TB patient, the result
of which should be the basis for choosing the route of admi-
nistration of anti-TB drugs.

Materials and methods

The study was conducted in 2 stages: in the first stage
the study included 73 patients with new drug-susceptible
TB cases.

Prior to treatment, these patients underwent lactu-
lose-mannitol test to determine the state of absorption
of the small intestine. The degree of malabsorption was de-
termined by the rate of intestinal permeability index, which
was calculated according to the results of the ratio of extinc-
tions of lactulose and mannitol excreted in the urine.

In this way, individuals who needed to switch to injec-
table anti-TB drugs (individuals with intestinal permeability
index <3) were selected. These patients entered the second
phase of the study, which aimed to establish the effective-
ness of the proposed correction of treatment.

Patients with intestinal permeability <3 were divided
into main and control groups. The main group included
17 patients who received injectable forms of isoniazid,
rifampicin and ethambutol along with oral pyrazinamide
in standard doses. The control group included 13 people
who received standard treatment for sensitive tuberculosis
orally.

The effectiveness of TB treatment in patients of the main
and control groups was evaluated according to generally
accepted criteria: the dynamics of clinical manifestations
of TB; dynamics of cessation of bacterial excretion; dynamics
of radiological changes.
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Results

The first stage of the study revealed that the average rate
of intestinal permeability in patients with new pulmonary
TB was 7.78/3.86-12.53.

In 41.1 % of patients the intestinal permeability index
was >11, in 17.8 % of patients this indicator was in the range
of 6.1-10.9, in 21.9 % of persons - in the range of 3.1-6
and in 19,2 % of patients with intestinal permeability was <3.

Evaluation of clinical manifestations of pulmonary TB in
the dynamics of the proposed treatment during the intensive
phase in patients with intestinal permeability index (main
and control groups) is shown in table 1.

Analyzing the dynamics of clinical manifestations of TB
and the general condition of patients, we found that in the
main group before the completion of intensive phase of
treatment the general condition was satisfactory in 94.1 %
of patients, which was 9.5 % higher than the control group
(p>0.05).

The main indicators that reflect the effectiveness
of treatment of the TB process are the dynamics of cessation
of bacterial excretion and radiological dynamics (table 2).

As it is shown in table 2, bacterial excretion in the main
group stopped in 1.8 times more often at the end of the in-
tensive phase of chemotherapy (60 doses) than in the control
group (p<0.05).

The intensive phase was prolonged to 90 doses in 17.6 %
of patients in the main group and in 23.1 % of patients in
the control group (p<0.05). At the end of 3 months of che-
motherapy bacterial excretion stopped in 17.6 % of patients
in the main group, which was 1.4 times more than in the

control group (p>0.05). After 90 doses of treatment 1 patient
in the control group was diagnosed with treatment failure.

Thus, by the end of the intensive phase, bacterial ex-
cretion stopped in 88.2 % of patients in the main group and
in only 61.5 % patients in the control group. In 46.1 % of
cases in the control group treatment failure was diagnosed.
The average time of cessation of bacterial excretion was on
0.22 months shorter in the main group comparing with the
control group (p>0.05).

The tendency of radiological dynamics coincided with
the tendency of dynamics of cessation of bacterial excre-
tion. The radiological dynamics was assessed by reduction
of the size and number of foci, infiltrative changes, decay
cavities, increasing the intensity of foci. The frequency of
positive radiological dynamics at the end of the intensive
phase of treatment was 64.7 % in the main group versus
30.8 % in the control group. After completion of 90 doses of
chemotherapy the frequency of positive X-ray dynamics was
82.3 % in the main group, which was 1.5 times higher than in
the control group (p<0.05).

The total efficacy of treatment at the end of the main
course of chemotherapy was 88.2 % in the main group
against 53.9 % in the control group (p<0.05).

Discussion

The results suggest that about 20 % of patients with
new pulmonary TB may have a significant reduction in small
intestinal absorption and treatment correction.

Decreased adsorption capacity of the small intestine,
as already mentioned, leads to incomplete or prolonged

Table 1. Clinical manifestations of pulmonary TB in the dynamics during the intensive phase of treatment

Criterion
Normalization of the general condition
Disappearance of intoxication syndrome

Disappearance/significant reduction
of bronchopulmonary syndrome

The average period of disappearance
of intoxication syndrome, weeks

The average period of disappearance
of bronchopulmonary syndrome, weeks

Notes: * p<0.05.

Main group (n=17)

Control group (n=13)

94.1 % 84.6 %

94.1 % 84.6 %

88.2 % 76.9 %
2.14%0.63* 3.19%0.75
4.32%0.69" 5.87%0.71

Table 2. Dynamics of bacterial excretion in patients with new pulmonary TB during the intensive phase of treatment

Criterion

2 months

Terms of cessation of bacterial excretion 3 months
4 months

The percentage of §putum smear 88.2 %"

conversion
The average conversion time 2.18+0.39
of a sputum smear, months

Bacterial excretion has not stopped 11.8 %*

(ineffective treatment)

Notes: * p<0.05.
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Main group (n=17)

Control group (n=13)

70.6 %* 38.5%

176 % 154 %

= 77 %
61.5%
2.4%0.79
38.5%
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absorption of anti-TB drugs, that, according to M. Guru-
murthy and co-authors [4], is accompanied by a decrease
in peak drug concentrations in the blood and foci of specific
inflammation. From the above we can conclude that the op-
timization of etiotropic treatment in patients with impaired
absorption should be aimed at increasing the concentration
of antimycobacterial drugs in the blood and foci of specific
inflammation.

Domestic and foreign researchers in the field of TB have
proposed and investigated various methods of increasing the
concentration of anti-TB drugs in areas affected by the TB
process [5]. One of such scientific directions was the study
of treatment regimens with the use of high doses of drugs.
Isoniazid has been most widely studied in this aspect,
as this drug has been used in the past depending on the rate
of acetylation and was prescribed even at a dose of 900 mg
[6]. However, this method of treatment is accompanied by
an increase in the frequency of toxic effects of isoniazid [7].

A. Diacon, R. Patientia, A. Venter [8] and co-authors
investigated the use of rifampicin at a dose of 20 mg/kg and
showed that this dosing regimen can increase the bacteri-
cidal activity of the drug in both blood and sputum patients.
Similarly, a study led by R. Ruslami in the Netherlands the
same year showed higher bacteriostatic blood activity with
rifampicin at a dose of 13 mg/kg compared to a standard
dose of 10 mg/kg [9]. However, the positive effects of such
high doses of this drug are offset by an increase in the fre-
quency of side effects, in particular hepatotoxic reactions
of mild to moderate severity, nausea and other dyspeptic
disorders.

Another research branch aimed at increasing the concen-
tration of anti-TB drugs in the area of inflammation is the use
of different methods of delivery. One of the variations
of alternative methods of drug administration is lympho-
tropic endolymphatic therapy. Different variations of this
method were used by A.V. Zakharov, B.S. Kibrik, L.V. Pid-
dubna, A.V. Yelkin [10], demonstrating the positive results
of the method in the form of accelerating the disappearance
of clinical symptoms, reducing the time of cessation of bac-
terial excretion and closure of decay cavities. This method
allows to increase the concentration of anti-TB drugs di-
rectly in the area of specific inflammation, which can give
positive results in patients with malabsorption syndrome.
However, the negative factor is that this technique is inva-
sive and requires daily endolymphatic intervention, which
is often complicated by lymphostasis and related secondary
complications, which significantly limits the use of this
technique [10].

Inhalation of anti-TB drugs through a nebulizer allows
them to be delivered directly to the lung tissue [11]. How-
ever, the duration of maintaining the proper concentration of
drugs in the blood is significantly shorter compared to oral
administration, so we believe that this method can not be
used alone.
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S.S. Gavriliev and co-authors [12] present in their
works patented methods of rectal administration of anti-TB
drugs, which allows to ensure their rapid absorption with
the creation of high concentrations. At the same time, the
use of such treatment regimens is limited to a very narrow
selection of anti-TB drugs in the form of rectal suppositories.
In addition, the partial leakage of the candle, which may be
observed periodically, reduces the dose of the drug.

Given the analyzed data from the literature, in our opin-
ion, the most optimal method of administration of anti-TB
drugs in patients with pulmonary TB with reduced absorptive
capacity of the mucous membrane of the small intestine
is the intravenous route, which allows to achieve 100 %
bioavailability of drugs and create high maximum peak con-
centrations of drugs in the blood and in all tissues of the
body [13-15].

According to the results of this study, the use of injectable
forms of anti-TB drugs in a case of violation of absorption in
the small intestine can significantly accelerate the positive dy-
namics of the disease in the form of increasing the frequency
and shortening the duration of bacterial excretion, positive
radiological and clinical dynamics. Ultimately, this correction
of treatment leads to high efficiency of TB treatment.

This effect is due to high levels of bacteriostatic activity
of the blood when injecting anti-TB drugs. Authors [13],
studying the concentration of anti-TB drugs and bacte-
riostatic activity of blood depending on the form of an-
ti-TB drugs administration, found that the average value
of the maximum concentration of rifamycin sodium salt
after intravenous administration at a dose of 450-600 mg
probably exceeds the concentration of rifampicin in capsules
2.6 times, and the inhibitory concentration of injectable ri-
fampicin is 10 times less than that of rifampicin in capsules.

Conclusions

Syndrome of malabsorption in the small intestine, which
requires correction of treatment, occurs in about one-fifth of
patients with new TB.

Management of patients with malabsorption syndrome
requires the use of injectable anti-TB drugs. The regimen
of treatment of drug-susceptible TB that include injectable
isoniazid, rifampicin and ethambutol in combination with
pyrazinamide tablets reduces the disappearance of intoxica-
tion syndrome by 1.5 times, bronchopulmonary syndrome by
1.4 times, increases the frequency of cessation of bacterial
excretion by 1.8 times and the frequency of positive X-ray
dynamics by 1.5 times during the intensive phase of treat-
ment (p<0.05 in all cases). The effectiveness of treatment
with this treatment scheme increases by 34 % (p<0.05).
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