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Abstract

Purpose of the study. To establish risk factors for tuberculosis (TB) in children perinatally exposed to HIV and
HIV-infected for the development of corrective measures.

Materials and methods. Outpatient records (form No. 025/y) of 216 children perinatally exposed to HIV and 121
children with HIV infection and their parents (281 individuals) were analyzed. The control group consisted of 100
healthy children. Epidemiological (descriptive, evaluative and analytical) and statistical research methods were
used in the study.

Results. The likelihood of contact with a patient with an active form of TB was significantly higher in perinatally
exposed to HIV and HIV-infected children compared to children in the control group (p < 0.001). The risk of TB in
HIV-exposed children was 5.3 times higher in foci where both parents were HIV-infected than in foci formed by
discordant couples (RR = 5.3; 95% CI 1.7-21.7). Children in study groups who were not vaccinated with BCG had
the highest risk of TB compared to children in the control group (RR = 1.9; 95% CI 1.6-2.2).

Conclusion. Risk factors for TB in children perinatally exposed to HIV are untimely vaccination against TB or its
absence and living in the foci where both parents are HIV-infected. The predictors of the development of TB in
HIV-infected children are household contacts with TB patient , late diagnosis of HIV infection, and late prescription
of highly active antiretroviral therapy after the formation of severe immunosuppression.
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AHHOMauus
Llenb nccnepoBaHnsa — ycTtaHOBUTL hakTopbl prcka 3abonesaHua TybGepkynésom (TB) geten, nepuHaTansHoO
3KcnoHMpoBaHHbIX BUY 1 BUY-MHpMLUMpOBaHHbIX, ANs pa3paboTku KOPPEKLMOHHBLIX MEPOMNPUATUIA.
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MaTtepuanbi u metoabl. [lpoaHannavposaHbl ambynatopHble kapTbl ((bopma Ne 025/y) 216 peten, nepuHaTans-
HO 3KcnoHupoBaHHbIX BUY, n 121 pebeHka ¢ BUY-uHdbekumen n nx pogutenen (281 yenosek). KoHTponbHyto
rpynny coctasunu 100 3gopoBbIx AeTen. B paboTte ncnonb3oBaHbl aNMAEMUONOTMYECKUii (onncaTenbHO-OLEeHoY-
HbI M @HaNUTUYECKUI) U CTAaTUCTUYECKUA METOAbI UCCNef0BaHUS.

PesynbraTbl. BeposiTHOCTb kOHTakTa ¢ 6oMbHLIM akTUBHOW chopmon Th y aeTeir, nepMHaTanbHO 3KCMNOHUPO-
BaHHbIX BUY n BUY-nHbUUMpoBaHHbIX, Gbina JOCTOBEPHO Bbllle OTHOCUTENbLHO AETEN KOHTPOMbHOW rpyn-
nbl (p < 0,001). Puckn 3abonesanus Tb y geten, akcnoHnpoBaHHbix BUY, B ovarax, roe oba pogntens Obinu
BUY-nHdmumpoBaHHbIMK, B 5,3 pa3a npesbillany TakoBble B o4arax, ChopMUPOBaHHbIX OUCKOPOAHTHbIMKU Na-
pamu (RR = 5,3; 95% OWN 1,7-21,7). leTn nccnegyembix rpynn, He BakuMHUpoBaHHble BLK, nogBepxeHbl Hau-
6onbliemy pucky 3abonesanus Tb no cpaBHeHMIO € AeTbMu KOHTponbHom rpynnel (RR = 1,9; 95% N 1,6-2,2).
3akntouyeHune. Paktopamu pucka 3abonesanHua Tb y aeTel, nepuHaTanbHO 3KCNOHUPoBaHHbLIX BUY, aBnsoTcs
HecBOeBpeMeHHas BakuyHaums npotus Tb unm ee oTCyTCTBME U NMPOXMBaHWE B o4are, rae oba pogutens 6binu
BAY-nHbuumposaHHbiMu. MNpeauktopamu passutua Tb y BUY-nHdmumpoBaHHbIX AeTen 6bin KOHTaKT ¢ 6onb-
HbiMn TB B ceMbe, no3aHAsa gnarHoctuka BUY-nHdpekummn n HasHavyeHne BbICOKOAKTUBHOW aHTUPETPOBUPYCHON

Tepanuu nosxe 6 Mec nocre NOCTaHOBKM AnarHo3a Ha (hoHe CHOPMUPOBABLLENACH UMMYHOCYMPECCUM.

KnioueBble cnoBa: demu, aKkcrioHUposaHHble BUY, my6epkynes, pucku, npedukmopsbi

Amuyeckoe ymeepxdeHue. ViccnenosaHne nNpoBOAUNOCH NPU MHEOPMUPOBaHHOM corfacum nauneHToB. MNpoTokon
nccrnenoBaHnsa o4o6peH fokanbHbIM 3Tndeckum komutetom YIMY (npotokon Ne 9 ot 18.11.2018).

UcmoyHuk dJUHchupoeaHun. ABTOpbI 3a9BNSAIOT ob OTCYTCTBUU BHELLHETO rHaHCUPOBaHWA NPU NPOBEAEHUN UC-

crnenoBaHus.

KOH(’)ﬂukm UHmMepecos. ABTOpr AEKNapupyrT OTCYTCTBUE ABHbIX U NOTEeHUMarnbHbIX KOHCbJ'IVIKTOB NHTEpecoB, CBA-

3aHHbIX C Nybnukaumen HacTosILLEn cTaTbu.
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Introduction

According to the World Health Organization
(WHO), people infected with HIV account for 9% of
the number of tuberculosis (TB)'cases; people living
with HIV are 18 (15-21) times more likely* and chil-
dren are 42 times more likely to develop active TB dis-
ease than people without HIV [1].

There are scarce data on the TB incidence among
HIV-infected children, and the available information
is difficult to interpret due to the problems with di-
agnosis, under-ascertainment, and selection of study
populations. WHO estimates that the HIV prevalence
among children with TB ranges from 10 to 60%, and
varies depending on the background rates of HIV in-
fection [2].

In 2018, the estimates made by O.B. Nechaeva for
TB incidence among HIV-infected population resident
in Russia were compared with estimates of TB inci-
dence among the non-infected population. It was found
that TB infection was 58.6 times more common among
HIV-positive people than among HIV-negative people
(1764.3 per 100 thousand HIV-infected people against
30.1 per 100 thousand population without HIV) [3].

The situation was aggravated by the increasing per-
centage of people with HIV/TB coinfection along with

I UNAIDS. Fact Sheet, Global HIV statistics.
URL: https://www.unaids.org/sites/
default/files/media_asset/UNAIDS_ FactSheet ru.pdf

2 'WHO. Tuberculosis fact sheet, October 14, 2020. URL: https://
www.who.int/ru/news-room/fact-sheets/detail/tuberculosis

the increasing number of patients with late-stage HIV
infection. In 2008-2017, in Russia, the incidence of con-
comitant infections (HIV and TB) increased by 3.5%
(5.2%b000 in 2008 against 7.1%o00 in 2017) [4]. Higher
mortality rates were observed in TB and HIV coinfected
patients; in 2018, the mortality reached 23% among the
newly diagnosed HIV and tuberculosis patients [5].

With the increasing number of coinfection (HIV +
TB) cases among adults, the probability of children be-
ing infected increases from 60 to 85% [6, 7]. Multiple
studies show that the increased TB incidence among
children was caused by children’s living in households
with HIV-infected adults [8].

TB in HIV-infected children has its specific char-
acteristics: High frequency of disseminated forms
(71%) and high mortality, especially among children
under 2 years of age due to functional immaturity of
their immune system [9, 10].

HIV-infected children with more advanced HIV
disease are at higher risk of combination of extrapul-
monary and pulmonary TB disease, including its dis-
semination [11]. The most severe clinical forms of TB,
according to most of the authors, develop in patients
with the advanced stage of HIV infection in the absence
of highly active antiretroviral therapy (HAART) [12].

The group most vulnerable to TB is represented by
children under 3 years of age, especially in TB-affected
households, due to almost non-existing health techno-
logies and preventive treatment [13].

Multiple studies emphasize the role of social and
living conditions in development of TB in any groups
of patients; they have an impact on the premorbid back-
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ground and on the course of the disease [14]. Among
the most adverse factors, most of the authors point out
alcohol dependence and drug addiction of adult mem-
bers of the family (at least, of the mother), low incomes
and unfavorable ethical and emotional family environ-
ments [15-18].

At present, the frequency of occurrence and risk
factors for TB infection among perinatally HIV-ex-
posed and HIV-infected children have been largely un-
derstudied.

The aim of the study is to identify risk factors
for TB infection among perinatally HIV-exposed and
HIV-infected children for the further development of
corrective actions.

Materials and methods

The prospective cohort study was aimed to iden-
tify risk factors for TB infection by analyzing medical
records (Form 025u) of 216 children having a perinatal
exposure to HIV and absent virus transmission as well
as medical records of 121 children with HIV infection,
including 61 children with coinfection (HIV + TB). All
of them underwent regular medical check-ups at the
clinical and diagnostic department of the Regional Cen-
ter for AIDS Prevention and Control.

The inclusion criteria for the study enrollees were
as follows: regular medical checkups, Ekaterinburg
residency and perinatal infection. The exclusion crite-
ria included residency outside Ekaterinburg and other
routes of infection.

A total of 281 medical charts of the parents were
analyzed to estimate the degree of exposure in the
TB-affected households where the children lived.

The control group was composed of 100 children
born to HIV and TB-negative mothers at maternity hos-
pitals in Ekaterinburg.

The mean age of the HIV-exposed children at the
time of study was 3.9 £ 2.7 years (95% confidence in-
terval (CI) 9.1-1.4), HIV-infected children — 8.8 £ 0.5
years (95% CI 19.7-1.4) and the control group — 2.4 +
0.3 years (95% CI 2.9-1.8).

CD4-lymphocyte counts were measured at the
time of clinical diagnosis to assess the immune status of
the HIV-infected children. The assessment of immune
disorders in the respective age groups was performed
in compliance with Clinical Guidelines No. 459, HIV
Infection in Children, which were adopted by the Min-
istry of Health of the Russian Federation in 2017 (for
children under 5 years of age — by CD4 percentage; for
children older than 5 years — by absolute CD4-lym-
phocyte count).

The study included epidemiological (descrip-
tive, evaluative, and analytical) and statistical research
methods. The statistical analysis of the obtained data
was performed by using Microsoft Excel 2016 and Sta-
tistics 23.0 software programs (IBM SPSS Statistics).
Computations included the arithmetic mean (M), stan-

dard error (m), mean squared deviation, and the medi-
an (Me). The study validity was verified with the help
of Pearson’s chi-squared text (y¥?), Student’s t-test (7),
and the Fisher angular distribution (). The risk factors
for TB development in HIV-infected children were as-
sessed with the odds ratio within the 95% CI. For peri-
natally HIV-exposed children, we used the univariate
analysis to assess the relative risk (RR) of tuberculo-
sis development. The logistic regression analysis with
a stepwise variable selection option was performed to
identify independent risk factors. The statistical signifi-
cance was set at p < 0.05.

The study was approved by the local Ethics Com-
mittee of the Ural State Medical University (Approval
No. 9 dated 18.11.2018). The parents signed their in-
formed consent to have their and their children’s per-
sonal data processed.

Results

In the group of perinatally HIV-exposed children,
73.8% of children were born to two-parent families,
in more than fifty percent of which both parents were
HIV-positive (Table 1).

In 17 TB-affected households with parents having
TB, 22 children were in household contact. More than
half of the parents with TB disease belonged to TB care
Group 1. The TB prevalence among the fathers was
1.9 times as high as among the mothers (8.5 = 2.6%
compared to 4.4 = 1.6%; p > 0.05).

In addition to TB, some of the parents were blood-
borne hepatitis virus carriers and continued using in-
jection drugs. The hepatitis attack rate among mothers
was 30.0 £ 3.6% and was 2.2 times higher than among
fathers — 13.6 + 3.2% (¢ = 3.4; p <0.05). Mothers used
injection drugs slightly more often than fathers (21.3 £
3.2% compared to 17.8 = 3.5%; p > 0.05).

The occurrence frequency for TB-affected house-
holds among concordant and discordant couples was
highly different, amounting to 19.5% compared to
4.9%, respectively (¢ = 2.4, p < 0.01). In households
where both parents were HIV infected, active TB was
diagnosed in 60% of parents, while in household with
one HIV-infected parent, it was diagnosed in 50%.

When assessing the risk of TB development in
households of discordant and concordant couples, it
was found that in households where both parents were
HIV-infected, the children’s possibility of TB disease
following infection was 5.3 times higher than in house-
holds with HIV-discordant couples (RR = 5.3; 95% CI
1.7-21.7; Table 2).

The household TB contacts differed in BCG vac-
cination coverage and timing patterns. In the house-
holds with discordant couples, all children were vacci-
nated against TB, though not always on schedule. In the
households with concordant couples, 90% of children
were vaccinated; however, only a third of them were
vaccinated at maternity hospitals, while the other two
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Table 1. Characteristics of children in the studied groups
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Children Coinfected children Children HIV-negative
exposed to HIV (HIV + TB) with HIV infection children
Analyzed parameters (n=216) (n=161) (n=160) (n=100)
abs. % abs. % abs. % abs. %
Parents 160 100 61 100 60 100 100 100
Couples 118 73,8 51 83,6 45 75,0 100 100
No father 42 26,2 10 16,4 15 25,0 - -
Concordant pairs 77 65,3 37 72,5 30 66,7 - -
Discordant couples 41 34,7 14 27,5 15 33,3 - -
Father is an injecting drug user 21 17,8 15 29,4 10 22,2 - -
Mother is an injecting drug user 34 21,3 14 23,0 12 20,0 - -
Mother and father are injecting drug users 19 16,1 9 17,6 7 15,6 - -
Father with viral hepatitis 16 13,6 4 7.8 3 6,7 - -
Mother with viral hepatitis 48 30,0 15 24,6 26 43,3 2 2,0
Mother and father with viral hepatitis 30 25,4 6 11,8 4 8,9 - -
Father with hepatitis virus 10 8,5 14 27,5 4 8,9 - -
including those who died from TB 0 - 3 21,4 0 - - -
Mother with TB 7 4,4 17 27,9 6 10,0 - -
including those who died from TB 0 - 6 35,3 0 - - -
Mother and father with TB 0 - 13 25,5 3 6,7 - -
including those who died from TB 0 - 4 30,8 0 - - -

Table 2. Risks of TB infection in children perinatally exposed to HIV

Foci of TB
including dispensary (';\l:nTatﬁrci?dorg% Of them got sick with TB
Characteristics of families n total registration groups
by HIV infection status IAand IB
0, 0,
abs. o abs. % abs. o abs. %
of couples of couples

Concordant couples 77 15 19,5 9 60,0 20 26,0 1 50
Discordant couples 41 2 49 1 50,0 2 4,9 - -
Relative risk (95% Cl) 4,0 (1,0-16,6) 1,2 (0,3-5,1) 5,3 (1,7-21,7)

thirds received vaccination in the first year of life and
after 1 year of age.

Some of the children (10%) were not vaccinated
due to their parents’ refusal of vaccines, and 1 child was
diagnosed with intrathoracic lymph node tuberculosis,
thus being exempted from BCG vaccination.

Considering that one of the risk factors for TB dis-
ease in children is their delayed vaccination, we ana-
lyzed time frames of BCG vaccination received by the
children from the study groups, including their immune
status (Table 3).

It was found that the perinatally HIV-exposed
children, who were not vaccinated against TB at the
maternity hospital, accounted for 65.7%, while the
HIV-infected children accounted for 38.8%, thus 3.7
and 2.2 times exceeding the unvaccinated proportion
in the control group (18%). Therefore, unvaccinated
children from the study groups had a higher risk of in-
fection as compared with the children from the control
group. The HIV-infected children were 4.7 times as
likely to be household contacts of TB cases as com-
pared to HIV-exposed children (Table 4).
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Table 4. Risk factors for TB in children in the study groups

ORIGINAL RESEARCHES

HIV-exposed HIV-infected Control group
Risk factors (n :1216) (n =2121) (n =31 00) Pearson Relative risk
(p) (95% Cl)
abs. % abs. % abs. %
Not vaccinated 142 65,7 47 38,8 18 18,0 62,3 (p, , <0,001) RR, ,=1,9(1,6-2,2)
at the maternity hospital 11,0 (p,_, = < 0,001) RR,,=1,5(1,2-1,9)
Contact with a TB patient 22 10,2 58 47,9 - - 61,0 (p,,=<0,001) RR,,=3,0(2,3-3,8)
11,0 (p,_, = <0,001)
65,0 (p, , =<0,001)
Mother and father are injecting 74 46,3 67 55,4 0 0 2,3 (p,,=0,1) RR,,=0,9(0,7-1,0)
drug users
(1—n=160,2—n=121)
Mother and father with hepatitis virus 94 58,8 59 48,8 2 20,0 2,3 (p, ,<0,1) RR, ,=1,2(1,0-1,4)

85,1 (p,_, <0,001)
61,4 (p, , < 0,001)

RR, ,=2,4(2,0-2,9)
RR, ,=2,5(2,1-3,3)

Table 5. Comparative characteristics of risk factors for the development of TB in children with HIV infection

Children coinfected Children
with HIV + TB with HIV infection .
- _ Pearson Odds ratio
Analyzed parameters (n=61) (n = 60) (p) (95% Cl)
abs. % abs. %
Concordant couples 37 72,5 29 64,4 0,7 1,5
(p=04) (0,6-3,5)
Mother and father are injecting drug users 38 62,3 29 48,3 2,4 1,8
(p=0,1) (0,9-3,6)
Mother and father with viral hepatitis 25 41,0 34 56,7 3,0 0,5
(p=0,08)  (0,3-1,1)
Household contact with TB patient 44 721 13 21,7 30,9 9,4
(p<0,001) (4,1-21,5)
Prevention of mother-to-child transmission of HIV 24 39,3 29 48,3 1,0 1,2
(p=03) (0,8-1,8)
Lack of vaccination against TB 34 55,7 27 45,0 1,4 0,8
(p=02) (0,5-1,2)
Diagnosis of HIV infection at the age over 1 year 29 47,5 15 21,7 6,6 2,7
(p=0,01) (1,3-59)
Severe immunosuppression at the time of diagnosis 33 541 15 25,0 10,7 3,5
of HIV infection* (p=0,002) (1,6-7,6)
The administration of HAART is started more than 6 months later 37 64,9 9 15,8 28,6 8,7
after the date of diagnosis of HIV infection (n = 57) (p<0,001) (3,6-21,0)

Note. Children coinfected with HIV + TB: CD4 — 11,0% (< 5 years), 27 cells/ul (> 5 years); children with HIV infection 2: CD4 — 19,5%

(< 5 years), 3 cells/ul (> 5 years).

Discussion

The Sverdlovsk Region ranks among the regions
with the highest prevalence of HIV + TB coinfection
[4]. Based on the data from report form No. 61 "In-
formation about HIV-Infected Population”, the preva-
lence of coinfection was 22.1 per 100,000 population
in the region in 2018 and was 2.7 times higher than the
average level in the country (8.5% ). In 2004-2018,

0000

84 cases of TB disease were recorded among the
HIV-infected children. Based on the report "Data on
People with Tuberculosis Disease" (Form No. 33), in
2009-2018, the incidence among the children having
household contacts with active TB cases showed an up-
ward trend with average annual growth rate of 6% and
was 1.9 times higher than the incidence among adults
having the similar exposure (Figure).
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Table 6. Logistic regression coefficients

Variable equations Regression coefficients | Root mean square error V\?(az Id Significance level
Vaccination against TB -0,215 1,067 0,041 0,840
Mother and father are injecting drug users 0,184 0,883 0,044 0,835
Mother and father with viral hepatitis —2,483 1,004 6,119 0,013
HIV concordant couples 0,504 0,813 0,384 0,535
Prevention of mother-to-child transmission of HIV 0,510 1,282 0,158 0,691
Late diagnosis of HIV infection 2,570 1,226 4,397 0,036
Household contact with TB patient 4,158 0,975 18,181 0,0001
Severe immunosuppression at the time of diagnosis 2,673 0,917 8,504 0,004
of HIV infection
The administration of HAART is started more than 3,655 1,026 12,695 0,0001
6 months later after the date of diagnosis of HIV
infection (n = 57)
Constant -5,137 1,711 9,014 0,003

Note. Meaning of correct classification — 52,4; consent test value — 11,7.

The probability of TB infection in children from
HIV-affected households is high due to social and epi-
demiological factors.

The study of TB risk in children (meta-analysis),
which was conducted in the United States, demonstrat-
ed that HIV-infected children were more vulnerable
to TB disease following infection (OR 2.80; 95% CI
1.62—4.85) [12]. Studies conducted on the African con-
tinent confirmed that the number of TB and HIV pedi-
atric cases in sub-Saharan African countries exceeded
the numbers recorded in other regions of the world; as
aresult, in 2019, WHO declared the region the world’s
most TB/HIV burdened region (86% of TB patients had
HIV antibodies)*.

In their studies, Yakovlev et al. demonstrated that
the risk of TB disease in perinatally HI V-infected chil-
dren is 42 times as high as in children born to HIV-ne-
gative mothers [19].

The data from foreign researchers show that from
30 to 50% of HIV-infected children contracted TB in-
fection through household contacts with adults (par-
ents, grandparents) having TB infection [§]. Eremenko
et al. found that the main risk factor for TB develop-
ment in children was their contact with a TB case, and
the HIV-infected children had the exposure rate twice
as high as compared to HIV-negative children — 80.76
and 42.0%, respectively [20].

In our study, the analysis of the risk factors of TB
infection among perinatally HIV-exposed and HIV in-
fected children also showed that the rate of their TB ex-
posure was higher than among the children of the con-

4 WHO. Tuberculosis fact sheet, October 14, 2020. URL: https://
www.who.int/ru/news-room/fact-sheets/detail/tuberculosis

Table 7. The incidence of TB in children with HIV infection
in certain age groups

Vaccination against TB

Age, years | All children vaccinated non vaccinated
abc. % abc. %
<1 3 0 0 3 10
1-2 18 1 61,1 7 38,9
3-6 19 7 36,8 12 63,2
7-14 20 15 75,0 5 25,0
15-17 1 1 100 0 0
Total 61 34 55,7 27 44,3

trol group, thus being consistent with the data obtained
by other researchers [8, 20].

The parents of children from the study groups, un-
like the parents of children from the control group, had
a low level of social responsibility, as they continued
using injection drugs and were carriers of bloodborne
hepatitis viruses, contributing to unfavorable environ-
ments and TB spread. Our results support the studies
conducted in St. Petersburg, where parental substance
abuse was recorded for 85% of TB/HIV-coinfected
children compared to 22% of children in the HIV-unin-
fected group (p = 0.02) [21].

In our study, the HIV-infected children had house-
hold TB contact 4.7 times more frequently than the peri-
natally HIV-exposed children (p < 0.001). The risk fac-
tors of TB development in perinatally exposed children
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included living in a TB-affected household where both
parents were HIV-infected (RR 5.3; 95% CI 1.7-21.7)
and absence of BCG vaccination. It was found that the
risk of TB infection was 1.7 and 1.9 times higher in the
study groups for children who had not been vaccinated
against TB at maternity hospitals as compared to the
children from the control group.

It has been proved that in HIV-infected children,
the resistance to TB infection depended on the initial
level of immunosuppression, on progression of HIV
infection and on its stage [22]. In her study of clini-
cal progression of TB in HIV-infected children in
the Sverdlovsk Region in 2004-2012, N.V. Eismont
showed that the probability of TB development among
HIV-negative children was lower than among children
with late stages of HIV infection (p < 0.001) [9].

In our study, one of the independent factors of TB
development in HIV-infected children was a late diag-
nosis of HIV infection and late initiation of HAART
when severe immunosuppression was already devel-
oped. The comparative analysis of immune disorders
diagnosed in HIV-infected children demonstrated that
the percentage of children with profound immune de-
ficiency in the coinfected group was 2.2 times high-
er and amounted to 54.1% compared to 25.0% in the
monoinfected group, thus supporting the findings of
other researchers. In their meta-analysis that inclu-
ded data of 64 cohorts of TB and HIV-infected chil-
dren, Dodd et al. concluded that TB incidence was
5 (95% CI 4.0-6.0) times higher in children with se-
vere immunosuppression compared with non-signifi-
cant one [12].

The study conducted in the Primorsky Krai found
that among perinatally HIV-infected children having
TB, most of the children had stage 4A (61.2%); 23.5%

of children had stage 4B, while the stage 4 patients ac-
counted for only 6% in the cohort of children without
TB[19].

Our study has found that earlier initiation of
HAART after TB diagnosis reduces the risk of TB in-
fection 2.1 times, which is confirmed by other studies. It
was proved that among HIV-infected children receiving
HAART, the incidence of TB was lower (RR = 0.30;
95% CI 0.21-0.39) than among children not receiving
HAART [12]. After initiation of HAART, the TB inci-
dence decreased within 12 months to RR 0.10 (95% CI
0.04-0.25) [12].

Conclusion

Risk factors for TB development among perina-
tally HIV-exposed children are household contacts with
active TB, parental HIV concordance and delayed or
absent vaccination against TB.

Predictors of TB disease among HIV-infected chil-
dren can include a household TB contact, late diagnosis
of HIV infection, severe immunosuppression, initiation
of HAART later than 6 months after the confirmation of
diagnosis, and deviant behavior of parents.

The most essential corrective measures are ear-
ly diagnosis of HIV infection and timely initiation of
HAART as well as isolation from the source of infec-
tion and timely vaccination against TB in accordance
with the National Immunization Schedule of the Rus-
sian Federation.
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