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The problem of combination of tuberculosis (TB) and HIV remains relevant. Majority of HIV patients are young adults,
90% of which are women of childbearing age, thereby increasing the perinatal HIV transmission rate. In 2014 in Saint Pe-
tersburg, >5,000 children with perinatal contact HIV were reported and >300 children were confirmed with HIV infection.
We present a comparative analysis of the case histories of 20 children with TB-HIV and 30 with tuberculosis without HIV
infection. The analysis identified several cases of delayed diagnosis. In >50% of the cases, the diagnosis of HIV infection was
confirmed after 1 year. Four children with HIV infection were diagnosed at school age and connected to suspected cases
of tuberculosis. The clinical detection of TB occurs more commonly in children with HIV infection than in those without
HIV infection (25% and 5%, respectively). In both groups, tuberculosis of the intrathoracic lymph nodes was predominantly
observed; however, generalized forms of TB were also diagnosed in the group with co-infection (25% of the cases). HIV pa-
tients often have decreased body mass, low-grade fever, lymphadenopathy, and anemia. Hepatosplenomegaly was equally
observed in both groups. More than one third (35%) of patients with co-infection had negative sensitivity to tuberculin, and
Diaskintest was positive in 50% of the cases. The prevalence and severity of TB in children with HIV infection correlates with
the severity of immunosuppression.
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BbIABNEHWUE, OWATHOCTUKA U KIIUHUYECKOE TEYEHUE TYBEPKYVYJIE3A
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Mpobnema couyetaHusa Tybepkynesa u BUY ocTaetca akTyanbHOW. BonbWMHCTBO 6OMbHBIX — AMLA MONOAOr0 BO3pac-
Ta, 90 % xeHwuH ¢ BUY-uHbekumelt neTopoaHOro BO3pacTa, YTO BEAET K MOBbLIWEHUIO YMCa AeTel C NepuHaTaibHbIM
koHTakToM no BNY. B CaHkT-lNeTepbypre Ha 2014 rop poxaeHo 6onee 5000 peTeit ¢ nepuMHaTanbHbIM KOHTAaKTOM MO
BNY-nudpekunn, 6onee 300 peteit uMeoT NOATBEPXKAEHHbIM AMarHo3 BUY-uHdekunn. NMpoBeneH cpaBHUTENbHbIN aHAaNNU3
uctopui 6onesHun 20 petei c coyetanmeM TB-BNY u 30 peteit c Tybepkynesom 6e3 BUY-nHpekunn. AHanus pesynbtatos
MCCAeL0oBaHMA NOKa3as, YTo NOABAAIOTCA Clyvyam NO3AHEN AMarHoCcTukuM. Tak, 6onee yeM B MOJSIOBUHE CNyYaeB AMATHO3
BUY-nndekumm noateepxaeH nocne 1 ropa. Y yetoipex getent BUY-uHbekuma auarHocTMpoBaHa B WKOAbHOM BO3pac-
Te npu obcnenoBaHUMM B CBS3M C nopo3peHuMeM Ha Tybepkynes. BoiseneHue Tybepkynesa y aeteit ¢ BUY-uHdekumeint
yauwe, yeMm y peteit 6e3 BUY-uHdekumnn, npoMcxoanT KAIMHUYECKMM MeToAoM (B 25 U 5 % cooTBeTcTBEHHO). B cTpyKType
KNnHnyeckux dopm Tybepkynesa B obenx rpynnax npeobnanan tybepkynes BHyTPUTPYLHbIX AIMMPATUYECKUX Y3/10B, HO

& [NEANATP 2017 TOM 8 BbINYCK 4 ISSN 2079-7850



20

ORIGINAL PAPERS

B rpynne peteit ¢ KO-nHbekumeln yale perucTpupyoTcs reHepannsoBaHHble Gopmbl (25 % cnyyaes). B knuHuyeckon
KapTuHe y nauneHToB ¢ TB-BMY vawe pernctpupyeTtcs CHUXeHUe Macchl Tena, cybdebpunutet, nonMageHonaTtus, aHe-
MU$; renaTocnaeHoMeranus BoiBnsnach B 06enx rpynnax ¢ 0o4MHaKoBoM YactoToi. bonee yem y Tpetu (35 %) nauneHToB
¢ KO-uHdekumein onpepgenanacb oTpuuaTeNnbHas YyBCTBUTENbHOCTb K Ty6epKkynuHy, no anackmHtecty B 50 % cnyuaes.
PacnpocTpaHeHHOCTb U TsxxecTb TeueHna Tybepkynesa y petei ¢ BUY-nHdekumein koppenmpyeT co cteneHbio UMMYHO-

cynpeccuu.

Kniouesble cnoBa: Tybepkynes; BUY-nHpekums; nepuHaTanbHbii KOHTAKT; A4ETH; AMArHOCTHKA.

Tuberculosis (TB) is one of the most common
HIV-related diseases. TB—HIV coinfection still re-
mains a significant problem in the Russian Federation,
where the incidence of HIV is 43.9 per 100,000 popula-
tion [1]. Majority of patients with TB—HIV coinfection
are young; 90% of women currently infected with HIV
are of childbearing age, which increases the risk of peri-
natal HIV infection [10]. Saint Petersburg is one of the
areas most affected by HIV. In 2012, HIV prevalence
in Saint Petersburg reached 988.5 per 100,000 popula-
tion [1].

The combination of TB and HIV infection be-
comes increasingly threatening because of changes in
women’s reproductive behavior. Over the last 10 years,
the number of women infected with HIV increased
15-fold, whose pregnancy resulted in delivery; ap-
proximately 14.6% of women do not visit a gynecolo-
gist during pregnancy and do not receive antiretroviral
therapy (ART) [10]. According to the data from the
Motherhood and Childhood Department of Saint Pe-
tersburg AIDS Center, as of 2014, over 5,000 children
had perinatal HIV exposure; 300,000 children have
confirmed HIV infection [2]. HIV-related conditions in
children primarily include neurological disorders, TB
(up to 65%), herpetic infection, and, less frequently,
cancer [3]. The similarity between TB and HIV patho-
genesis, vulnerability of the same population groups to
these infections, and high prevalence of latent Myco-
bacterium tuberculosis infection underlie the TB-HIV
epidemics and determine the difficulties associated with
diagnosis [9]. TB-HIV coinfection in children aged
0-7 years is 10 times more prevalent than that in the
other age groups. HIV infection is often revealed during
examination of children with TB [4].

Aim: To analyze socioepidemiological risk factors,
diagnostic methods, and clinical course of children with
TB—-HIV coinfection.

MATERIAL AND METHODS

We analyzed the medical records of 50 children
aged 1-14 years with TB treated in the Saint Petersburg
Children’s Hospital for Infectious Diseases No. 3 be-
tween 2010 and 2014. The children were divided into
two groups: group 1 included 30 children with TB but
without HIV (TB group or control group) and group 2

included 20 children with both TB and HIV (case group
or TB-HIV group). All children underwent compre-
hensive clinical and laboratory examinations, includ-
ing tuberculin skin tests (TSTs), immunological testing,
X-ray computed tomography, and multislice computed
tomography. Data analysis was performed using Micro-
soft Excel 2007 in accordance with the rules of varia-
tion statistics. Pearson’s chi-squared (y?) test was used
to compare the results. Differences were considered sig-
nificant for p < 0.05.

RESULTS

In 16 (52%) children without HIV infection and nine
(45%) with HIV infection, the diagnosis of TB was es-
tablished after routine screening using TSTs (p = 0.1).
Seven (35%) children with TB—HIV coinfection and
13 (43%) without TB-HIV coinfection were suspected
to have TB after their examination with TB contact in-
vestigation (p = 0.1). Children with HIV infection were
more likely to be diagnosed with TB through clinical
manifestations. In group 2, TB was clinically diagnosed
in five children (25%), whereas only one (5%) in group
1 had pronounced clinical manifestations (p = 0.04).

Analysis of socioepidemiological factors (Fig. 1)
demonstrated that 60% of children from group 1 had
precarious living conditions, whereas all children from
group 2 were from a disadvantaged social background.
Children without TB-HIV coinfection were more like-
ly to have a TB contact than those with HIV (71% vs.
50%). Maternal HIV infection was confirmed in 18%
and 93% of children in groups 1 and 2, respectively
(p = 0.01); therefore, by the time of delivery, the diag-
nosis of HIV was not established in two women. Par-
ents of children with TB—HIV coinfection were more
likely to abuse alcohol or recreational drugs than par-
ents of children without TB-HIV coinfection (85% vs.
22%, p = 0.02; Fig. 2).

During the study, we also explored the circumstanc-
es in which HIV was detected. Among the 20 children
with TB-HIV coinfection, 18 had confirmed perinatal
exposure to HIV; in the remaining two children, the
mothers’ HIV status was not known. In eight children,
the diagnosis of HIV was established during the first
months of life; in the remaining 12 children, the di-
agnosis was confirmed later: at the age of 18 months
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Fig. 1. Socioepidemiological characteristics of the children (n, = 30, n, = 20)
Puc. 1. CounanbHo-3nuaeMmonoruieckas XxapakTepucTuka rpynn naumentos. n, = 30,n, = 20
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Fig. 2. Results of clinical and laboratory examinations (n, = 30, n, = 20)
Puc. 2. Pesynbrathl KIMHUKO-naGopaTopHoro o6cneposauus. n, = 30,n, = 20

(n=4), 2 years (n =2), 3 years (n =2), 7 years (n = 1),
8 years (n = 1), 9 years (n = 1), and 13 years (n = 1).
Notably, four children (aged 7, 8, 9, and 13 years) were
discovered to have HIV infection during their diagnos-
tic examination for TB. Late diagnosis of HIV infection
may be associated with insufficient testing of pregnant
women and their antisocial lifestyle.

Majority of children in both groups had intrathoracic
lymph node TB (76.6% and 75% of children in groups 1

and 2, respectively, p = 1) (Fig. 3). Generalized TB was
more frequent in children with TB-HIV coinfection
(n =15, 25%) than in children without TB—HIV coinfec-
tion (n =1, 3.5%; p = 0.05).

In addition, we analyzed vaccination data of chil-
dren with TB-HIV coinfection. The principles of vacci-
nation for children born to mothers positive for HIV are
described in Annex No. 1 of the Order of the Ministry
of Health of Russia No. 5 dated January 31, 2011 [6, 7].
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Fig. 3. Clinical forms of TB (n, = 30, n, = 20)

Puc. 3. CrpykTypa kimHuueckux dopm Ty6epkynesa. n, = 30,n, = 20

Children with perinatal exposure to HIV should under-
go BCG vaccination only in the absence of clinical and
laboratory signs of immunodeficiency and if a three-
stage prevention of mother-to-child transmission of HIV
was conducted. Otherwise, BCG vaccination should be
deferred until the absence of HIV is confirmed [8]. Un-
til 2010, maternal HIV infection was considered a con-
traindication for BCG vaccination; it was possible only
after consultation with an infectiologist from the AIDS
Center. We found that 11 of 20 children with TB-HIV
coinfection were vaccinated with BCG at birth, and the
remaining nine were not vaccinated. Importantly, all
children who received BCG vaccination were born be-
fore 2011 and had perinatal exposure to HIV. All chil-
dren positive for HIV with generalized TB underwent
BCG vaccination at birth; one child had BCG revac-
cination at the age of 7 years.

Assessment of clinical symptoms and laboratory pa-
rameters demonstrated that five children (15%) with TB
alone and eight (43%) with TB-HIV coinfection expe-
rienced weight loss (p = 0.04). Three children (10%)
from group 1 were found to have subfebrile temperature,
whereas all 20 (100%) from group 2 had subfebrile tem-
perature (p = 0.007). Polyadenopathy was diagnosed in
18 (60%) children without HI'V and 20 (100%) with HIV

Intrathoracic lymph node (TB TBIJ1Y), 76.6%

Intrathoracic lymph node (TB TBIJ1Y), 75%

(p = 0.02); moreover, children with TB-HIV coinfec-
tion had multiple palpable lymph nodes in 6-9 groups.
Hepatosplenomegaly was diagnosed through palpation
and abdominal ultrasound examination in case of liver
and spleen enlargement of >1 cm. Liver and spleen en-
largement was equally often detected in both groups:
in 10 (33%) children with TB and nine (44%) children
with TB-HIV coinfection (p = 0.8). Anemia was di-
agnosed in two (6.7%) children negative for HIV and
seven (40%) positive for HIV (p = 0.03). Children with
TB-HIV coinfection had more pronounced intoxica-
tion, slow weight gain, longer subfebrile condition, and
symptoms persisting for more than 6—9 months, despite
comprehensive therapy (including anti-TB, antiretrovi-
ral, and pathogenetic therapies).

We analyzed the frequency of various comorbidi-
ties in both groups. Chronic recurrent herpetic infection
was observed in 10 (50%) children with HIV infection
and three (10%) without HIV infection (p = 0.03). Eight
(40%) children with TB-HIV coinfection and three
(10%) without TB-HIV coinfection had allergic der-
matitis (p = 0.04). Candidiasis was diagnosed in five
(25%) children from group 1. One child positive for
HIV (5%) had thrombocytopenic purpura. Hepatitis B
was detected in two (10%) children from group 2 and
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Fig. 4. Results of skin tests (Mantoux test with 2 TE and Diaskintest), n, = 30,n, = 20
Puc. 4. Pe3ynbTaTbl NOCTAHOBKM KOXHbIX TecToB (npo6bl ManTy ¢ 2 TE u [inackuu-tecta). n, = 30,n, = 20

one (3%) from group 1; hepatitis C was diagnosed in
two (10%) children with HIV and one (3%) from group
1 (»p=0.01).

The results of skin testing are shown in Figure 4.
Positive Mantoux tests were equally frequent in the two
groups: 19 (62.7%) in group 1 vs. 13 (65%) in group 2
(p = 0.05). Hyperergic reactions were observed only in
children without HIV infection (n = 11, 37%). Seven
(35%) children with TB-HIV coinfection had nega-
tive Mantoux tests. Children without HIV infection
were more likely to have positive results of Diaskintest
than children with TB-HIV coinfection [21 (69%) vs. 5
(25%), p = 0.04]. Hyperergic reactions were observed
in five (25%) and four (14%) children from group 2 and
1, respectively (p = 0.09). The frequency of negative
Diaskintest results was higher among children with HIV
than among controls [10 (50%) vs. 5 (17%), p = 0.04].

Furthermore, we analyzed the correlation between
immune status, viral load, and TB forms among chil-
dren with TB-HIV coinfection. Severe generalized TB
was primarily diagnosed in children with severe im-
munodeficiency (CD4 count of 2%—-9%) and high viral
load (675,000-1,000,000 copies/mL). Low viral load
(65,000—480,000 copies/mL) and moderate immuno-
suppression (CD4 count of 15%—-34%) were observed
in children with intrathoracic lymph node TB in infiltra-
tion, thickening, or calcification phase.

All children with TB-HIV coinfection had their HIV
diagnosis confirmed at the Center for Infectious Diseas-
es. Only one child was diagnosed with 4A stage of HIV
infection, whereas the rest of the children had 4B stage
HIV infection. ART was prescribed by a physician from
the Center for Infectious Diseases; TB treatment was
then adjusted [11]. We observed positive dynamics in

response to treatment, including a decrease in viral load
and an increase in CD4 count. Children with general-
ized TB demonstrated a slower improvement compared
with patients with localized TB. In these children, CD4
counts did not return to normal values even after com-
pletion of the main course of TB treatment (12 months)

along with constant administration of ART.

CONCLUSIONS

1.

The number of children with TB—HIV coinfection
is not declining; particular attention should be paid
to late diagnosis of HIV infection in children with
known perinatal exposure.

. TB diagnosis in children with TB-HIV coinfection

is largely based on clinical manifestations. Children
positive for HIV are more likely to have generalized
TB than those without HIV. The prevalence and se-
verity of TB directly correlate with the level of im-
munosuppression.

. More than 30% of children with TB-HIV coinfec-

tion have negative TST and Diaskintest results.
Comprehensive examination is required to confirm
the diagnosis of TB.

Severe generalized TB was primarily diagnosed in
children with TB-HIV coinfection with severe im-
munodeficiency and high viral load.

. Early diagnostics of TB in children with HIV re-

quires close interaction of general practitioners and
TB specialists to organize preventive examination of
children with perinatal HIV exposure.
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