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OPUTHANBHI AOCIAXXEHHA
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The purpose of the work is to carry out a comparative
analysis of epidemiological, clinical and individual laboratory
parameters of groups of patients with HIV infection
associated with tuberculosis (TB) and TB monoinfection.

Patients and methods. Acomprehensive immunological
examination was performed on 231 patients, including 155
HIV-infected with active newly diagnosed tuberculosis and
76 on tuberculosis alone. The HIV/TB group was divided
into 3 subgroups depending on the time of TB accession
to HIV infection.

The levels of interleukin-4 (IL-4) and interferon-y (IFN-y)
were compared for groups with co-infection with HIV/TB
and patients with TB monoinfection.

Results. In associated HIV/TB infection, the level of
CD4*T-lymphocytes is significantly lower compared to
patients with TB monoinfection.

In the HIV/TB group, it was established the presence
of a medium feedback force between the number of CD4*T-
lymphocytes and the serum concentration of IFN-y
(correlation coefficient r=-0.36, confidence level P<0.05);
weak direct relationship between viral load and serum IFN-y
concentration (r=0.25, P<0.05); medium strength inverse
relationship between the number of CD4*T-lymphocytes
and the level of viral load (r=-0.44, P<0.01). In the group
with TB monoinfection, no correlation was found between
the number of CD4*T-lymphocytes and cytokine parameters.

Conclusions. In associated HIV/TB infection, CD4*T-
lymphocyte counts are significantly lower than in patients
with TB only.

As HIV infection progresses (decrease in CD4*T-
lymphocytes and increase in HIV load), there is an increase
in serum IFN-y and IL-4, which probably indicates a
decrease in the number of anti-inflammatory T-regulatory
cells, or a decrease in their suppressor activity.

Key words: HIV infection; tuberculosis; CD4*T-
lymphocytes; interleukin-4; interferon-y; cytokines.

Immunological links in the pathogenesis of tuberculosis
and HIV infection are very complex and insufficiently
studied. Reducing the number of CD4*T-lymphocytes in

HIV infection significantly increases susceptibility to
tuberculosis infection or reactivation of initially latent
tuberculosis infection [1].

In addition, foreign authors point to the important role
of cytokines in the pathogenesis of HIV infection. Such
studies in the combined pathology of HIV/TB in the domestic
literature is quite small, and foreign studies are usually very
controversial [2, 3]. Thus, some authors claim that the
peripheral blood cells of patients with dual infection produce
a greater number of IL-4, IL-8 than patients with tuberculosis
or HIV monoinfection, which contributes to the rapid
reproduction of HIV [4]. Other authors point out that in HIV-
associated tuberculosis, the level of both Th-1 and Th-2
cytokines is suppressed [5].

The purpose of the work — to carry out a comparative
comprehensive immunological examination of HIV-infected
and immunocompetent patients with active tuberculosis.

Patients and methods

231 persons were examined — 184 (79.7 %) men and 47
(20.3 %) women aged 23 to 60 years. The mean age was
(38.8+1.2) years.

All patients were subjected to a comprehensive laboratory
examination and divided into the following groups.

I. Uninfected HIV (immunocompetent) individuals with
active newly diagnosed tuberculosis — 76 patients (TB group).

Il. HIV-infected with active newly diagnosed tuberculosis
— 155 patients (HIV/TB group). Within the group of HIV/TB, 3
subgroups were identified depending on the time of TB
accession to HIV infection:

Subgroup 1 — HIV-infected, in which at different stages
of HIV infection (primary disease) was detected TB — 72 pa-
tients;

Subgroup 2 — persons in whom for several years prior to
the registered HIV infection and the time of hypothetical
infection (according to the epidemiological history) TB was
diagnosed, that is, the primary disease was TB — 26 people;

Subgroup 3 — HIV-infected, in which the disease was
registered at about the same time and it was impossible to
determine which disease was primary — 57 people.
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We compared CD4*T-lymphocyte counts, levels of IL-4,
IFN-y for groups with combined HIV/TB infection and patients
with TB monoinfection. Immune status was studied in a group
of HIV/TB patients within 3—6 months from the time of diagnosis
of the associated infection.

Statistical processing of the results of the study was
performed using Windows, Word and Excel software;
STATISTICA 6.0 using the method of variation statistics with
the determination of reliability using Student’s test, and when
the number of observations is less than 20 used the
nonparametric method of Wilcoxon for independent
populations, or Kraskel-Wallis analysis of variance. The Mann-
Whitney U test was used to compare the two independent
groups [6]. Differences were considered statistically significant
at P<0.05. Spearman’s rank method was used for correlation
analysis [7].

Research results and their discussion

The average number of CD4*T-lymphocytes was
significantly lower in the group of HIV/TB — (389.1+24.5)
cells/mm? than in patients with TB alone — (542.2+27.4)
cells/mm? (P<0.001).

When comparing CD4*T-lymphocytes in patients with
primary TB with combined infection in three subgroups
depending on the time of TB accession, it can be noted that
the patterns characteristic of the whole group of HIV/TB can
be traced for all three subgroups compared to monoinfection
(P<0, 05-0.01).

For caseous pneumonia, spontaneous production of
IL-4 was higher — (7.1+1.0 pg/ml/10°) in the group of HIV/
TB compared with TB monoinfection — (3.2+0.6) pg/ml/108
(P<0.05), and spontaneous production of IFN-y also
exceeded the corresponding figure in patients with TB only
— (90.7+32.6) pg/ml/10° against (7.3+1.1) pg/ml/10°®
(P<0.001).

The results of the study of the level of cytokines — serum
concentration and spontaneous production of IL-4, IFN-y
in the groups of HIV/TB and patients with TB only were
analyzed. Simultaneously with the study of cytokine levels,
the load of HIV in patients with various forms of TB was
also determined.

Differences were observed in different forms of TB.
Thus, in focal TB, the serum concentration of IL-4 was higher
in combined HIV/TB infection than in TB monoinfection —
(2.8+1.2) pg/ml against (1.5+0.2) pg/ml (P<0.05), and the
serum concentration of IFN-y is lower — (24.2+8.9) pg/ml
against (50.6+9.4) pg/ml (P<0.05). The viral load (VL) of
HIV was the lowest — (33115+9896 copies/ml, Table 3).

In infiltrative TB in the group with combined infection,
the serum concentration of IL-4 was significantly higher than
in TB monoinfection — (3.8+0.7) pg/ml against (1.5+0.3) pg/
ml (P<0.05). The viral load was quite high — (201834+53984)
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copies/ml (high VL is considered at the level of >100
thousand copies/ml).

In the case of FCT, the level of serum concentration of
IL-4 in the HIV/TB group was (3.21£0.9) pg/ml, which
significantly exceeded this figure in patients with TB only
—(1.5£0.3) pg/ml (P<0.05), and the serum concentration of
IFN-y was also significantly higher — (177.6£40.2) pg/ml
against (14.6+2.7) pg/ml (P<0.001). HIV VL remained
moderately elevated — (94880+18472) copies/min.

For disseminated TB, there were no significant dif-
ferences in the level of IL-4 in the compared groups. But
the spontaneous production of IFN-y in patients with
associated infection was (16.9+£3.4) pg/ml/108, which
significantly exceeded this figure in TB monoinfection —
(4.2+0.7) pg/ml/108 (P<0.001). The viral load of HIV was re-
gistered at a very high level — (635262+147254) copies/ml.

In generalized TB, serum concentrations of IL-4 and
IFN-y were statistically significantly higher in the group of
HIV/TB - (2.7+0.7) pg/ml and (223.6+62.3) pg/ml compared
with monoinfection — (1.2+0.2) pg/ml and (18.8+3.0) pg/ml,
respectively (P<0.05 and P<0.001, respectively).
Spontaneous production of IFN-y in all HIV/TB patients was
not determined, and in patients with TB monoinfection
remained low — (4.620.8) pg/ml. Viral load was recorded at
the highest level — (963482+92114) copies/ml.

For extrapulmonary TB, significant differences were
found between the group of HIV/TB and TB monoinfection
by the level of serum concentration of IFN-y — its level was
significantly higher in the group of HIV/TB — (286.1+70.8)
pg/ml compared with the group of patients only on TB —
(71.748.2) pg/ml (P<0.001). HIV viral load was also very high
in this form of combined TB — (726130+99183) copies/ml.

In general, the levels of IL-4 in both serum and
spontaneous production showed only a tendency to
increase in the HIV/TB group, compared with the group of
patients with TB only. Serum IFN-y concentration was
significantly higher in the HIV/TB group than in TB
monoinfection — (168.6+41.7) pg/ml versus (79.4+15.3) pg/
ml, respectively (P<0.05).

During the correlation analysis of the obtained data on
the level of cytokines, CD4*T-lymphocytes, viral load (used
Pearsen’s parametric analysis and non-parametric
Spearman’s) in the group of HIV/TB found the presence of:

—the average feedback between the number of CD4*T-
lymphocytes and the serum concentration of IFN-y
(correlation coefficient r =-0.36, confidence level P<0.05);

— the average strength of the inverse relationship
between the number of CD4*T-lymphocytes and the level
of viral load (r =-0.44, P<0.01).

In the group with TB monoinfection, no correlation was
found between the number of CD4*T lymphocytes and
cytokine parameters.



OPUIINHAJBbHI AOCNIOXEHHA

Table 1
Levels of IL-4, IFN-y and VL (for HIV +) in the HIV/TB and TB groups depending on the form of tuberculosis
HIV/TB, n=155 TB monoinfection, n=76
IL-4 IFN-y IL-4 IFN-y
Form of TB serum, spont., | serum, | spont, |\, . . | Serum, | spont, | serum, | spont,
pg/ml pg/ml/108| pg/ml | pg/ml/108 » cop pg/ml | pg/ml/10¢ | pg/ml | pg/ml/10°
1-1 1-2 1-3 1-4 2-1 2-2 2-3 2-4
1. Focal 2.8+1.2%1 | 14.5+6.3 | 24.2+ 0 33115+9896 1.5+ 12.8+7.2 50.6+ 41.7+
8.92° 23,4567 0.211 9.413 10.4
n 24 8
2. Infiltrative 3.8+0.7%' | 3.6x0.4 | 137.7% 93.9+ | 201834+53984 1.5+ 3.4+0.4 | 111.6+ 123.6%
29.8 24.5 13,4567 0.3t 21.1 14.7
n 49 14
3. Caseous 1.7+0.4 |7.1+1.0%2| 204.5+ 90.7+ 92450422890 | 1.4+0.4 |3.2+0.6%2| 183.7+ 7.3+
pneumonia 58.4 32.6%4 12567 42.9 1.1%4
n 18 6
4. FCT 3.240.9%1 | 3.7+0.8 | 177.6+ | 6.7+1.9 94880+£18472 1.5+ 3.5£0.7 14.6x 8.2+
40.22% 12567 0.311 2.7%2 2.0
n 6 12
5. Disseminated 1.8+0.5 4.1+0.9 | 126.5% 16.9+ |635262+147254 1.6+ 3.9+0.7 104.8+ 4.2+
21.3 3.4%>4 12,34 0.2 19.5 0.7+
n 28 14
6. Generalized 2.7+0.7%1 | 2.840.9 | 223.6+ 0 963482+92114 1.2+ 3.2+1.0 18.8+ 4.6+
62.323 L2354 0.2%1 3.0%2 0.8
n 11 4
7. Extrapulmonary| 1.8+0.3 3.2+0.8 | 286.1+ | 24.4+6.3 | 726130499183 | 2.1+0.5 | 5.1+1.9 71.7+ 19.8+
70.8%3 12,34 8.21° 5.2
n 19 18
Together 2.5+0.6 | 5.6+1.6 | 168.6% | 33.2+9.8 | 392450+£63399 | 1.5+0.3 | 5.0+1.8 79.4+ | 29.915.0
41.7%3 15.3%2

Note. The superscript numbers in the VL column indicate a significant difference (P<0.001) between the forms of TB indicated

by the numbers from 1 to 7.

Conclusions
1. In associated HIV/TB infection, CD4*T-lymphocyte
counts are significantly lower compared to patients with TB
monoinfection.
2. As HIV infection progresses (decrease in CD4*T-
lymphocytes and increase in HIV load), there is an increase in
serum IFN-y and IL-4, which probably indicates a decrease in

the number of anti-inflammatory T-regulatory cells, or a
decrease in their suppressive activity.

3. Signs of progression of combined HIV/TB infection
should be considered a rapid decrease in the number of CD4*T
lymphocytes, an increase in the load of HIV, an increase in
serum IL-4 and IFN-y.
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IMYHOJIOTTYHUX ITOKA3HHKIB
BUI-IHOEKIIII B [IOE€ JHAHHI 3
TYBEPKYJIbO30OM

B.[. Mockautok, T.P. Kosiotuno
BYKOBVHCHKMWIA filepXaBHUI MeNYHWIA yHIBEpPCUTET

PE3HOME. Mema po6omu — 30ilicHUMU MopiBHs/IbHUU
aHasnis enioemiosIo2iuHuUX, K/IHIYHUX ma oOKpeMux /1a60o-
pamopHUX MOKa3HUKIB 2pyn Xxsopux Ha Bl/I-iHghekyito,
rnoedHaHy 3 my6epKy/ibo3oM (TE), | TB-MOHOIHGPEKYitO.
MayieHmu i memoodu. 30iliCHU/IU KOMI/IEKCHE IMYHO-
J/102iyHe ob6cmexxeHHs1 231 xBopozo, 30kpema 155 BI/1-
IHghiKOBaHUX 3 aKmuBHUM yriepwe BUsIB/IEHUM my6ep-
Ky/1b030M ma 76 misibku Ha my6epKynbo3. pyny BI/1/
Tb nodinunu Ha 3 nid2pynu 3a1exHo Bid Yyacy npueo-
HaHHs1 Tb 0o BI/I-iHgbekuyil.
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MopisHsanu pisHi iHmepaelikiHy-4 (1/1-4) ma
iHmepgpepoHy-y (IPH-y) 07151 2pyn 3 MOEOHaHOK IHGPEK-
yiero BI/I/TE i xBopux Ha TB-MOHOIHGbeKYit.
Pe3ynbmamu. [Npu acoyitiosaHit BI/1/TE-iHhekyii pi-
BeHb CD4*T-nimghoyumis d0CcmoBIipHO HUXX4UU, Mopis-
HSIHO 3 XBOPUMU Ha Th-MOHOIHGbEKYH0.

Y epyni BI/1/TE scmaHos/ieHa HasiBHICMb CePEOHbOT
Cu/IU 3B0POMHO20 3B’SI3KY MIX Kisibkicmio CD4*T-
nliMghoyumis i cupoBamkKoBor KoHUeHmpauyiero IdH-y
(koegpiyieHm kopenayii r=-0,36, piseHb 00CMoBipHOCMI
P<0,05); cnabkoz2o npsiMo20 38’93Ky MiX piBHEM BIpYyC-
HO20 HaBaHMAaKEeHHS1 | CUPOBAMKOBOK KOHYEeHMpayjeto
I®H-y (r=0,25, P<0,05); cepedHbOI cusu 380pOMHa
3a/1eXHICMb MiX Kilbkicmioo CD4*T-nimgboyumis i pis-
HeM BipyCcHO20 HasaHmaxeHHs (r=-0,44, P<0,01). ¥
epyni 3 Th-MOHOIHGDEKYIED KOPEnsyil MK Ki/lbKiCmHo



CD4*T-nimgboyumis i YumMOKIHOBUMU MOKa3HUKaMU He
BUSIB/IEHO.

BucHosku. Mpu acoyitiosaHili BI/1/Tb-iHgbekyii nokas-
HUKU CD4*T-nimcboyumis 00CMOBIPHO HUXYi, MOPIBHS-
HO 3 XBopuMU Ha Thb-MOHOIHheKUito.

Y mipy npozpecysaHHs1 Bl/1-iHehekyii (3HUXEHHS Kiflb-
kocmi CD4* T-nimghoyumis i HapocmaHHs1 HaBaHMAaXXeH-
Hs BI/T) cnocmepizaembcsi 36i/1bWEHHST CUpPOBaMKOBO-
20 smicmy I®PH-y ma I/1-4, wjo, MoBIpHO, c8i04YUMb rpo
3MEeHWEeHHS yucsia npomusanasibHux T-pe2y/isimopHUX
K/IIMUH, abo po 3HUXEHHS IX CyrnpecopHol akmusHOC-
mi.

Knrouosi cnosa: Bl/1-iHhekyisi, my6epKy/ib03, CD4*T-
simgboyumu, iHmeprelikiH-4, iHmepgbepoH-y, YUUMOKIHU.
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