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1 KupoBCKMi1 rOCYAQPCTBEHHbIN MEAULLMHCKUIA YHUBEPCUTET, Poccuiickas Peaepaums
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Poccunckasa Peasepaums

3 KWPOBCKMIA HOYHHO-UCCAEAOBATEABCKUIA MHCTUTYT F@EMATOAOIMU U NEPEAUBAHUS KPOBM
doeAepaABHOroO MEAUKO-BUOAOTMYECKOro areHTCTBA, Poccuimckas Peasepaums

4 TIoOMEHCKH1I rOCYAQPCTBEHHbIN MEAULLMHCKUI YHUBEPCUTET, Poccuickas Peaepaums

In recent years, many studies have documented an increased incidence of urinary system pathology in children, espe-
cially congenital anomalies of the urinary system with secondary pyelonephritis (SP). We carried out immunogenetic typing
in 200 children aged 5-15 years with SP (100 children with latent SP and 100 children with recurrent SP). The distribution of
human leukocyte antigen (HLA) alleles at the A, B, C, DR, DQ loci, as well as their phenotypic and haplotype combinations, was
determined. We found that the latent course of SP in children was associated with interlocus combinations of the class 1 an-
tigens HLA-A2/B17 and HLA-A3/B13. Resistance to latent SP was associated with the alleles HLA-DRB1*07, HLA-DRB1*15
(2), and HLA-DQB1*0302, the phenotypic combinations of antigens HLA-A1/A9 and HLA-A9/A11, and the haplotype combina-
tions HLA-A3/B7, HLA-A11/B35, and HLA-A19/B27. The recurrent course of SP in children was associated with the haplotype
combination HLA-A11/B27. Resistance to recurrent SP was associated with the alleles HLA-DRB1*07, HLA-DRB1*09, and
HLA-DRB1*15 (2), the intralocus antigenic combination HLA-A9/A11, and the interlocus combinations HLA-A2/B12, HLA-A3/
B7, and HLA-A11/B35. In conclusions, HLA typing in children with various forms of SP enables the identification of factors pre-
disposing to the development of this disease. These data may help clinicians understand the prognosis and disease course of
various forms of SP.

Keywords: secondary pyelonephritis, immunogenetics, HLA, children
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MHoOrmmMu aBTopamu B NOCNEAHME robl OTMEYaeTCs POCT BCTPEYAEMOCTH NaToONOrMM MOYEBOM CUCTEMBI Y fIeTe BOOOLLE
N BPOXAEHHbLIX aHOMaNUN MOYEBOMN CUCTEMbI C BTOPUYHBLIM nnenoHedputom (BI1) B yacTHoCcTK. NMpoBEeAEHO MMMYHOrEHe-
Tnyeckoe TunuposaHne y 200 geteri ot 5 o 15 net ¢ BTopuyHbIM nuenoHedputom (100 — nateHTHas dopma n 100 — peun-
oueupyowas). MiccnepoBanoch pacnpeneneHme B TkaHax aHtureHoB HLA nokycoB A, B, C, DR, DQ, a Takxe ux peHoTunu-
yeckue 1 ranioTunuyeckne kombuHaumn. na nateHTHoro TedeHuns Bl 'y geTter xapakTepHO NpeacTaBUTENbCTBO B TKAHAX
MEXII0KYCHbIX CO4eTaHnn aHTureHoB 1-ro knacca HLA-A2, B17 n A3, B13; B kayecTBe pakTOpPOB PE3NCTEHTHOCTU K Pa3BUTUIO
3TOro BMAa NaTonornu BbiCTynaeT NpeacTaBuTeNbCTBO B TKaHsx annenen HLA-DRB1*07, DRB1*15(2) n DQB1*0302; ¢peHo-
TUMMYECKUX coYeTaHuim aHTureHoB A1, A9, A9, A11 v rannotunuyecknx kombuHaunmii HLA-A3, B7, A11, B35, A19, B27. nga
peunanBmpytoLLero TedeHns BNy netei xapakTepHO NPeacTaBUTENbCTBO B TKAHAX ranioTUNNYECKO KOMOMHAUNN aHTUFEHOB
A11, B27; dakTOpoM PE3NCTEHTHOCTM K Pa3BUTUIO 3TOrO BUAA NATONOMMN ABASETCS NPeACcTaBUTENbCTBO B TKAHAX aHTUTEHOB
HLA-DRB1*07, DRB1*09, DRB1*15(2), BHyTPUIIOKYCHOIO aHTUreHHOro codetanmsa HLA-A9,A11 1 MeXIOKYCHbIX KOMOMHaLUNi
HLA-A2,B12, A3, B7, A11, B35. Takum o6pa3om, nonyveHHble AaHHble HLA-TunmpoBaHns y 60J1bHbIX C pasfinyHbiMn popmMmamm
BN no3sonsoT yTo4HNTb hakTopbl, Npeapacnonaralwme K passuTtunio 3abonesaHns y AeTei, a Takke onpeaennTb NporHo3

MaHudecTaummn n Te4eHns pasnnyHbix ¢opm BIT.

Kno4yeBbie c/ioBa: BTOPUYHbLIV MMEIOHEeDPUT, UMMYHOreHeTuka, HLA-komnnekc, aetu
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COU - congenital obstructive uropathy
EF - etiological fraction

HLA - human leukocyte antigen

PCR - polymerase chain reaction

PF - preventive fraction
RR - relative risk
SP - secondary pyelonephritis

nephritis (SP) is urgently needed because of

the increasing incidence of pediatric urinary
system pathology in recent years [1-3]. Immediate
surgical interventional to address congenital
urodynamic disorders such as congenital obstructive
uropathy (COU) is key to successful treatment of
patients. However, subsequent treatment of SP
also presents many difficulties for clinicians [4,
5]. The pathogenetic aspects of SP development
and variation in the clinical manifestations of
its forms (e.g., latent and recurrent) are only
partially understood. Immunogenetic data are
of great importance in differential diagnosis of
SP and prognosis of the disease. However, the
immunogenetic characteristics of SP have received
limited attention from researchers [6-8].

The major goal of this study was to understand
human leukocyte antigen (HLA) allele distribution as well
as phenotypic and haplotype combinations in children
with SP. The specific objectives were as follows: (1)
to identify predisposing factors for SP development in
children; (2) to determine the immunogenetic parameters
characteristic of the latent and recurrent forms of SP; and
(3) to identify HLA features associated with resistance to
the development of SP.

Material and Methods. We studied two groups of
Russian children (aged 5-15 years) who had previously
been operated on for COU (hydronephrosis, vesicoureteral
reflux, or obstructive megaureter). These childrenreceived
a diagnosis of SP from a pediatric nephrologist. Group 1
included 100 children with latent SP. In these children, no
clinical manifestations of the disease were reported for
1-5 years after surgery; inflammation was occasionally
detected using either the Nechiporenko test, the Amburzhe
test, the Kanatbaeva test, or the Kakovsky-Addis test.
Group 2 included 100 children with recurrent SP. We
studied HLA complex antigen distribution including HLA
phenotype and haplotype combinations in these children.

Comprehensive study of secondary pyelo-

The study was carried out in the immunohematology
laboratory of Kirov Research Institute of Hematology and
Blood Transfusion.

HLA-A, HLA-B, and HLA-C loci were typed using the
standard two-step microlymphocitotoxicity assay with
sera provided by Gisans, St. Petersburg Research Institute
of Hematology and Blood Transfusion. HLA-DRB1 and
HLA-DQB1 loci were typed using a polymerase chain
reaction (PCR) kit (DNA-technology, Moscow, Russia).
At the HLA-A locus, 15 alleles were detected; at the HLA-B
locus, 28 alleles were detected; at the HLA-C locus, four
alleles were detected; at the HLA-DR locus, 14 alleles
were detected; and at the HLA-DQ locus, 12 alleles were
detected. During the PCR procedure the following antigens
in the HLA-DR locus were detected: HLA-DRB1*11 and
HLA-DRB1* (serologically DR5); HLA-DRB1*13 and HLA-
DRB1*14 (serologically DR6); HLA-DRB1*17 and HLA-
DRB1*18 (serologically DR3); and HLA-DRB1*16 and HLA-
DRB1*15 (serologically DR2). Furthermore, the HLA-DR1,
HLA-DR4, HLA-DR7, HLA-DRS8, HLA-DR9, and HLA-DR10
antigens were detected by PCR. The frequency of antigens
was calculated as the percentage of individuals positive
for the antigen divided by the total number of individuals in
the group. The frequency of phenotype combinations was
determined for both the HLA-A and HLA-B loci; haplotype
frequencies were calculated using the Mattiuz formula.
Differences in the distribution of antigens between groups
were assessed using Pearson’s chi-square test.

To identify associations between different forms
of COU (either complicated by chronic obstructive SP
with preserved renal function, or not complicated) and
immunogenetic parameters (HLA antigens), we used the
relative risk (RR) formula proposed by Svejgaard and
Ryder [6]:

(a+0.5)x(d+0.5)

(b+0.5)x(c+0.5)

where a represents the number of patients with the
antigen studied, b represents the number of healthy

RR =
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individuals with the antigen, ¢ represents the number of
patients without the antigen, and d represents the number
of healthy individuals without the antigen.

The RR measures how often the disease develops in
individuals with a specific HLA antigen in comparison with
individuals without the antigen. It is generally accepted that
a RR of 2.0 or greater indicates a positive association with
disease (predisposition to development of the disease),
while a RR less than 1.0 indicates resistance to disease. To
quantitate the strength of HLA associations, we calculated
the etiological fraction (EF) and preventive fraction (PF).

The EF characterizes the strength of a positive HLA
association with the disease (RR>2.0):

RR-1
EF=—xF,
RR
where F represents the antigen frequency expressed as a
decimal.

The PF characterizes the strength of a negative HLA

association with the disease (RR<1.0):
(1-RR)xF
PF = ,
RRx(1-F)+F
where F is the antigen frequency expressed as a decimal.

The EF is expressed as a decimal quantity and
depends on both RR and antigen (or allele) frequency.
EF is calculated for RR>2.0 and indicates the proportion
of diseased individuals in the total population. Assuming
equivalent RR values, the EF will be higher when the
disease-associated marker is more prevalent in the
population. If RR<1.0, the PF is calculated. The PF
indicates the proportional reduction in the number of
cases among the population owing to the association of
a particular HLA antigen or allele with the disease. The PF
also depends on both the RR and the marker’s frequency
in the population.

The frequency of phenotype and haplotype
combinations (intralocus and interlocus associations,
respectively) was calculated using the formula:

H=pa x pb + Aab,
where pa and pb represent the frequencies of the
corresponding alleles and Aab represents linkage
disequilibrium between the alleles. Aab is calculated using
the formula:

[ d [ b+d [ c+d
A=\ — — X
N N N

where a represents the number of individuals with both
HLA markers, b represents the number of individuals who
have the first marker only, ¢ represents the number of
individuals who have the second marker only, d represents
the number of individuals who lack both HLA markers, and
N=a+b+c+d.

Statistical analysis of the results of immunogenotyping
was performed using the above formulas in Excel version
10.0 (Microsoft, Seattle, WA, USA). The control group
consisted of 153 healthy Russian children living in the city
of Kirov and in Kirov Region.

Results and Discussion. The study did not detect any
reliable associations between antigens of the HLA-C locus
and predisposition or resistance to the development of SP
in children. However, associations were observed between
frequencies of antigens of the HLA-A, HLA-B, HLA-DRB1,
HLA-DQB1 loci, as well as their phenotype and haplotype
combinations, and different forms of COU (Table 1).

The latent course of SP was positively associated with
the HLA-B8 antigen (19.9 % of patients compared with
10.5 % of controls; X2=4.3; p<0.05; RR=2.1; EF=0.14) and
with the interlocus combinations of HLA class | antigens
HLA-A2/B17 (5.15 % of patients compared with 0.2 % of
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controls, RR=8.49) and HLA-A3/B13 (3.4 % of patients
compared with 0.9 % of controls, RR=3.1) (Table 2).

Table 1
Distribution of HLA antigens and phenotype
combinations in patients with latent SP

Frequency
HLA antigens | CONUTOlS, | Patients, | 2 | pe | EF | pF
% n %

A-11 3.92 | 11| 11.0 |1.568(2.08
B-26 5 3.3 |11 11.0 [2.344|2.47

B-8 16 [10.46| 27 | 27.0 | 4.33 | 2.09|0.14
B-17 9 | 59 |15| 15.0 |1.875]1.94
DRB1*01 32299 |32 32.0 |0.771|0.56
DRB1*04 21| 13.7 [ 22| 22.0 |0.314|0.64
DRB1*07 31 (20.26| 23 | 23.0 |4.231|0.39 0.264
DRB1*08 3119 |7 | 7.0 |0.535/1.49
DRB1*09 2 (13 ]1] 1.0 |1.642(0.41
DRB1*10 2|13 | 4| 4.0 [0.060|1.25
DRB1*11(5) |26 |16.99|23 | 23.0 [1.556|0.51
DRB1*12(5) | 5| 3.3 | 7 | 7.0 [0.000|0.91
DRB1*13(6) |14 | 9.1 |24 |24.00(1.185|1.18
DRB1*14(6) | 2 | 1.9 | 3 | 3.0 |0.023|0.96
DRB1*15(2) |38 |36.9 |30 | 30.0 {4.286(0.38 0.328
DRB1*16(2) | 2 | 1.3 | 3 | 3.0 |0.023|0.96
DRB1*17(3) | 15| 9.8 |35 | 35.0 |5.947|1.78
DRB1*18(3) | 0 0 0 0 |0.000|0.68
DQB1*0201 |30 20.9 |28 | 28.0 |0.400|1.29
DQB1*0301 |32|29.9 |19 19.0 {1.730(0.69
DQB1*0302 |20|13.1| 8 | 8.0 |[3.970|0.47 0.08
DQB1*0303 |24 | 15.7 | 13| 13.0 [1.969|0.64
DQB1*0304 | 0 0 0 0 |0.000|1.27
DQB1*0305 1]1065(2 | 2.0 |0.038]2.11
DQB1*0401-2| 2 | 1.3 | 4 | 4.0 |0.542|2.40
DQB1*0501 |32 |29.9 |26 | 26.0 {0.000|1.05
DQB1*0502-4| 4 | 2.61 | 3 | 3.0 |0.209|0.98
DQB1*0503 1]065(0 0 [3.602]0.41
DQB1*0601 5(133]|6]| 60 |0.159(1.53
DQB1*0602-8| 39 | 25.5 | 29 | 29.0 [0.199(0.92

Phenotypic combinations

A1, A9 6 [392| 1| 1.0 |4.588(0.25

A2, A9 1217.84| 9| 9.0 |0.394/0.84

A9, A11 7 458 |1 1.0 [5.500(0.22

B7, B12 412611 1.0 |2.805|0.37

B7, B17 2 |13 |4 4.0 [0.313|2.06

B7, B27 1 (065]|5 5.0 |1.920(4.25

B8, B12 11065|5 | 50 [1.920|4.25

B8, B17 0 0 4 | 4.0 |2.663(10.43

B8, B27 11065| 3| 3.0 [0.388]|2.67

B8, B35 11065|5 | 50 [1.920|4.25

Abbreviations: SP — secondary pyelonephritis; HLA — human
leukocyte antigen; RR - relative risk; EF — etiologic fraction; PF —
preventive fraction.
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Table 2
Distribution of HLA haplotype combinations
in patients with latent SP

Table 3
Distribution of HLA antigens and phenotypic
combinations in patients with relapsing SP

0,
COanEi'ﬁ?{ﬁﬁ,s Consrrslitjency;at/ioe)nts, RR
n=153 n=100

Al, B12 16.0 2.21 0.14
Al, B27 1.9 3.68 1.77
A2, B8 13.9 11.03 0.78
A2, B17 0.2 5.15 8.49
A3, B7 84.1 8.09 0.02
A3, B13 0.9 3.68 3.07
A9, B27 4.4 3.68 0.85
All, B12 11.7 1.47 0.14
Al1l, B35 29.9 2.94 0.08
A19, B12 8.4 2.21 0.29
A19, B27 13.4 1.47 0.12

Abbreviations: HLA - human leukocyte antigen; SP -
secondary pyelonephritis; RR — relative risk.

We also found a significant negative association
between latent SP and HLA-DRB1*07 (Tables 1 and 2)
(19.17 % of patients compared with 30.1 % of controls,
X2=4.2; p<0.05; RR=0.39; PF=0.26), DRB1*15 (2) (25.0 %
of patients compared with 37.0 % of controls, X?=4.3;
p<0.05; RR=0.38; PF=0.33), and DQB1*0302 (9.9 %
of patients compared with 19.4 % of controls, X?=3.97;
p<0.05; RR=0.47; PF=0.08). Negative associations
were also identified with the phenotypic combinations of
antigens HLA-A1/A9 (0.7 % of patients compared with
3.9 % of controls, X2=4.6; p<0.05; RR=0.25), HLA-A9/A11
(0.7 % of patients compared with 4.6 % of controls, X?=5.5;
RR=0.22) and the haplotype combinations HLA-A3/B7
(8.1 % of patients compared with 84.1 % of controls,
RR=0.02), HLA-A11/B35 (2.9 % of patients compared with
29.9 % of controls, RR=0.08), and HLA-A19/B27 (1.5 % of
patients compared with 13.4 % of controls, RR=0.12).

Polymorphisms of the most common HLA antigens
and haplotypes in patients with the latent course of SP are
shown in Figure 1.

Ohealthy

Opatients with
latent SP

HLA-A2,B17

HLA-A3,B13

Fig. 1. Frequencies of the most common HLA antigens
and haplotypes in patients with latent secondary pyelonephritis (SP)

The clinical manifestations of SP and disease severity
depend on the form of pyelonephritis. Therefore,
identification of immunogenetic markers for the relapsing
course of chronic obstructive SP may be useful for
predicting the course of the disease. Thus, we conducted
HLA typing in a group of children with chronic obstructive
SP and preserved renal function. The results (Table 3)
showed a significant positive association between
relapsing SP and the interlocus combination of HLA-A11/
B27 (0.85 % of patients versus 0.01 % of controls, RR=2.7).

Frequency
antigens | o185 | ‘netoo’ | X | RR |EF| PF
n % n %
A8 16 {10.46| 20 | 22.0 |1.985(1.75
DRB1*01 32120.9| 31 | 31.0 (0.028(1.00
DRB1*04 21|13.7| 19 | 19.0 {0.182(0.92
DRB1*07 31/20.3| 16 | 16.0 [6.489|0.45 0.163
DRB1*08 3119 6 6.0 [0.536(1.98
DRB1*09 2113] 0 0 |[4.425|0.21 0
DRB1*10 2|13 4 4.0 [0.221(1.93
DRB1*11(5) 26 (16.99| 20 | 20.0 (1.108|0.75
DRB1*12(5) 5(3.27| 5 5.0 [0.085|1.02
DRB1*13(6) 1419.15| 22 | 22.0 |1.912|1.77
DRB1*14(6) 2119 2 2.0 |0.208(1.05
DRB1*15(2) 38 (136.9| 22 | 22.0 |6.149|0.49 0.186
DRB1*16(2) 2|13 2 2.0 |0.208|1.05
DRB1*17(3) 151 9.8 | 26 | 26.0 |3.412{2.03
DRB1*18(3) 0 0 0 0 - [1.03
DQB1*0201 30 (19.6 | 23 | 23.0 [0.014|1.10
DQB1*0301 32(20.9| 19 | 19.0 (0.910|0.77
DQB1*0302 20 (13.07| 10 | 10.0 [1.520]0.66
DQB1*0303 24 |15.69| 11 | 11.0 [2.500|0.59
DQB1*0304 0 0 0 0 - 1.39
DQB1*0305 1]1065| 1 1.0 |0.249|1.37
DQB1*0401-2 | 2 | 1.3 4 4.0 |0.728|2.64
DQB1*0501 32120.9| 27 | 27.0 |0.346(1.27
DQB1*0502-4 | 4 |2.61| 3 3.0 |0.115(1.08
DQB1*0503 0.65( 0 0 [3.476|0.45
DQB1*0601 51(3.27| 4 4.0 |0.0381.13
DQB1*0602-8 |39 |25.49| 29 | 29.0 |0.000(1.06
Phenotypic combinations

A1, A9 6 (392 1 1.0 [3.833(0.29

A2, A9 18 |11.76| 8 8.0 |2.459(0.57

A9, A1l 7 1458 1 1.0 (4.617|0.25

B7, B17 2113 4 4.0 10.562(2.40

B7, B27 1]10.65| 4 4.0 |1.475|4.03

B8, B12 110.65| 3 3.0 |0.607(3.11

B8, B35 1065 4 4.0 (1.475(4.03

Abbreviations: HLA - human leukocyte antigen; SP -
spontaneous pyelonephritis; RR — relative risk; EF — etiologic
fraction; PF — preventive fraction.

The following HLA alleles associated with resistance
to SP were identified (Table 3): HLA-DRB1*07 (16 %
of patients versus 30.1 % of controls, X?=6.5; p<0.05;
RR=0.45; PF=0.16), DRB1*09 (0 % of patients versus
2 % of controls, X2=4.4; p<0.05; RR=0.21; PF=0), and
DRB1*15 (2) (22.0 % of patients versus 36.9 % of controls,
X2=6.15; p<0.05; RR=0.49; PF=0.19). Furthermore, the
intralocus antigen combination HLA-A9/A11 (0.85 % of
patients versus 7 % of controls, X2=4.6; p<0.05; RR=0.25)
and the haplotype combinations HLA-A2/B12 (8.6 %
of patients versus 62.1 % of controls, RR=0.06), A3/B7
(7.7 % of patients versus 84.1 % of controls, RR=0.02),
and A11/B35 (2.6 % of patients versus 29.9 % of controls,
RR=0.07) were associated with resistance to SP (Table 4).
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Table 4
Distribution of HLA features in patients
with relapsing SP
Frequency (%)
Haplotype Controls Patients RR
combinations h=153" n=100"

Al, B7 8.1 8.55 1.06
Al, B12 16.0 3.42 0.21
A2, B12 62.1 8.55 0.06
A3, B7 84.1 7.69 0.02
A9, B8 4.4 4.27 0.97
A9, B27 4.4 4.27 0.97
Al1l, B12 11.7 1.71 0.16
Al1l, B27 0.01 0.85 2.68
Al1l, B35 29.9 2.56 0.07
A19, B12 8.4 1.71 0.23
A19, B27 13.3 1.71 0.14

Abbreviations: HLA - human leukocyte antigen; SP -
spontaneous pyelonephritis; RR — relative risk.

Polymorphisms of the most common HLA antigen
phenotypic combinations in patients with the relapsing
course of SP are shown in Figure 2.

Ohealthy

Opatients with recurrent SP

HLA-A11,B27

Fig. 2. Frequency of the HLA-A11/B27 haplotype combination
in healthy controls and patients with recurrent spontaneous
pyelonephritis (SP)

These data provided evidence of a reliable positive
association between the interlocus combination of
HLA-A11/B17 antigens and recurrent SP. This haplotype
combination increases the risk of the disease by 2.7-
fold (RR=2.7). Individuals with the HLA-DRB1*07, HLA-
DRB1*09, and HLA-DRB1*15 (2) alleles, the HLA-A9/
A11 phenotype, and the HLA-A2/B12, HLA-A3/B7, and
HLA-A11/B35 haplotype combinations showed resistance
to disease. There was a positive association between
latent SP and the interlocus combinations HLA-A2/B17
and HLA-A3/B13. These haplotypes increased the risk
of latent SP by 8.5- and 3.1-fold, respectively (RR=8.49
and RR=3.1). Individuals with the HLA-DRB1*07, HLA-
DRB1*15 (2), and HLA-DQB1*0302 antigens, the
phenotypic combinations HLA-A1/A9 and HLA-A9/A11,
and the haplotype combinations HLA-A3/B7, HLA-A11/
B35, and HLA-A19/B27 showed resistance to disease.

To facilitate the diagnosis of different forms of SP
in children, a computer program has been written and
registered [9, 10]. Our HLA typing data in patients with
differentforms of SP can be usedto clarify the predisposing
factors for SP development in children, as well as for
differential diagnosis of other conditions with similar signs
and symptoms [11, 12]. This may help to inform prognosis
and understand the clinical manifestations and severity of
the disease.

Conclusions. Interlocus combinations of the class
| antigens HLA-A2/B17 and HLA-A3/B13 were found in
the tissues of children with latent SP. The HLA-DRB1*07,
HLA-DRB1*15(2) and HLA-DQB1*0302 alleles, the
phenotypic combinations A1/A9 and A9/A11, and
the haplotype combinations HLA-A3/B7, HLA-A11/
B35, HLA-A19/B27 may have a protective role against
latent SP. The HLA-A11/B27 haplotype combination
was associated with the relapsing course of SP. The
HLA-DRB1*07, HLA-DRB1*09, and HLA-DRB1*15(2)
antigens, the intralocus antigen combination HLA-A9/
A11, and the interlocus combinations HLA-A2/B12,
HLA-A3/B7, and HLA-A11/B35 may have a protective
role against recurrent SP.

Disclosures: The authors declare no conflict of interest.

Acknowledgements. We thank Edanz (https://www.edanz.com/ac) for editing a draft of this manuscript.

References

1. Averyanova N. |, Kolomeets N. Yu., Kozlova V. V., Ruda-
vina T. |. Study on Antimicrobial Effects of Phytotherapy
in the Treatment of Children with Pyelonephritis.
Pediatricheskaya farmakologiya. — Pediatric pharmaco-
logy. 2017;14(5):408-410.
https://doi.org/10.15690/pf.v14i5.1791

2. Eskild-Jensen A., Frokiaer J., Djurhuus J. C., Jorgen-
ses T. M. Reduced number of glomeruli in kidneys with
neonatally induced partial ureteropelvic in pigs. J. Urol.
2002;167(3):1435-1439.

3. lllek Ya. Yu., Razin M. P., Zajceva G. A., Galanina A. V.,
Sizova O. G. Chronic pyelonephritis in childhood. Kirov,
2009.

4. Averyanova N. |, Dolotkazina E. V., Shirinkin A. V., Ba-
lueva L. G. Analysis of the frequency and nature of con-
genital renal failure in children according postnatal ultra-
sound screening. Modern problems of science and edu-
cation. — Sovremennye problemy nauki i obrazovaniya.
2017;6:114. Available at: http://science-education.ru/ru/
article/view?id=27306 (Application: 01.07.2021).

5. Svejgaard A., Ryder L. P. HLA and disease associations:
detecting the strongest association. Tissue Antigens.
1994;43:18-27.
https://doi.org/10.1111/j.1399-0039.1994.tb02291.x

6. Faiz S., Zaveri M. P., Perry J. C., Schuetz T. M., Canca-
revic |. Role of Antibiotic Prophylaxis in the Management
of Antenatal Hydronephrosis, Vesicoureteral Reflux,

152

and Ureterocele in Infants. Cureus. 2020 8;12(7):e9064.
https://doi.org/doi:10.7759/cureus.9064

7. Zareba P., Lorenzo A. J., Braga L. H. Risk factors for febrile
urinary tract infection in infants with prenatal hydronephrosis:
comprehensive single center analysis. J. Urol. 2014;191(5):
1614-1618. https://doi.org/10.1016/j.juro.2013.10.035

8. Razin M. P., Kulygina E. S., Lukash Yu. V., Smirnov A. V.,
Mishchenko I. Yu. Evolution of views on mechanisms of
development and treatment of secondary pyelonephri-
tis in children (Review). Vyatskij medicinskij vestnik.
2017;3(55):78-88.

9. Razin M. P., Zajceva G. A, lllek Ya. Yu. Immunogenetics
of congenital obstructive uropathies in children. Urologiya.
2007;2:71-76.

10. Kalfa N., Lopez M., Galifer R.-B., Veyrac C., Lopez C. Mul-
ticenter assessment of ultrasound of the spermatic cord
in children with acute scrotum. The Journal of Urology.
2007;1(177):297-301.
https://doi.org/10.1016/j.juro.2006.08.128

11. Razin M. P., Zaitseva G. A., Sukhikh N. K. The role of
hla-polymorphism in resistance to the development of
urological pathology in children of Kirov. Medical News of
North Caucasus. 2015;10(3):228-231.
https://doi.org/10.14300/mnnc.2015.10052

12.  Honderlick P., Callen P., Gravisse J., Vignon D. Uncompli-
cated urinary tract infections, what about fosfomycin and
nitrofurantoin in 20067 (In French). Pathol Biol. 2006;54(8-
9):462-466. https://doi.org/10.1016/j.patbio.2006.07.016



MEDICAL NEWS OF NORTH CAUCASUS MEAULUHCKUA BECTHUK CEBEPHOTO KABKA3A
2021. Vol. 16. Iss. 2 2021.T.16. Ne 2

About authors:

Kulygina Elena Sergeevna, postgraduate student of the Department of pediatric surgery;
tel.: +79531374666; e-mail: elenakulygina1990@mail.ru; https://orcid.org/0000-0002-8876-5360

Razin Maxim Petrovich, MD, PhD, Professor, Head of the Department of pediatric surgery;
tel.: +79128281527; e-mail: mprazin@yandex.ru; https://orcid.org/0000-0003-3561-3256

Minaev Sergey Viktorovich, MD, PhD, Professor, Head of the Department of pediatric surgery;
tel.: +79624507653; e-mail: sminaev@yandex.ru; https://orcid.org/0000-0002-8405-6022

Ignatiev Sergey Viktorovich, PhD, Senior Researcher, Center for Hemostasis Pathology,
tel.: +79226688920; e-mail: feb74@yandex.ru; https://orcid.org/0000-0002-8457-2967

Akselrov Mikhail Aleksandrovich, MD, PhD, Professor, Head of the Department of pediatric surgery;
tel.: +79292694933; ; e-mail: akselrov@mail.ru; https://orcid.org/0000-0001-6814-8894

Agalakova Tatyana Borisovna, PhD, Associate Professor, Head of the Department of foreign languages;
tel.: +79123650696; e-mail: tbagalakova@yandex.ru; https://orcid.org/0000-0002-5452-098X

© Group of authors, 2021

UDC 612.216-112:615.37(470.063)

DOI - https://doi.org/10.14300/mnnc.2021.16034
ISSN - 2073-8137

CONGENITAL DEFECTS IN THE IMMUNE SYSTEM
IN THE STAVROPOL REGION

Barycheva L. Yu., Khachirova L. S., Golubeva M. V., Kubanova L. T.

Stavropol State Medical University, Russian Federation

BPOXAEHHbIE AEPEKTbl UMMYHHOW CUCTEMBI
B CTABPOINMOAbLCKOM KPAE

A. 1O. bapbideBa, A. C. Xauuposa, M. B. Toay6eBa, A. T. Ky6aHoBa

CTAaBpPONOALCKMU FOCYAAPCTBEHHBIN MEAULLUHCKUIA YHUBEPCUTET,
Poccumnckasa Peasepaums

The study analyzed 88 patients with congenital immunodeficiencies registered in the Stavropol Region (SR) during a 10-
year period (2009-2019). The results established that the prevalence of primary immunodeficiencies (PID) in the SR was 3.1 per
100,000 population. Children affected by PID predominated (74.7 %) in the cohort of living patients. Twenty-seven nosological
forms of PID were verified in the SR register. The most common was defective humoral component of the immune system
(44.3 %), followed by combined immune disorders with syndromic manifestations (15.9 %) and phagocytosis defects (10.2 %).
The molecular genetic diagnosis was confirmed in 38.6 % of patients. Hematopoietic cell transplantation was performed in
11.4 % of patients. Intravenous immunoglobulin medications were administered in 20.2 % of patients. Mortality in the PID
cohort within the SR register was 6.9 %.

Keywords: primary immunodeficiencies, register, epidemiological characteristics, therapy

B nccnepoBaHnm oCyLEeCTBEH aHANIN3 BPOXAEHHbIX ePEeKTOB CUCTEMbI UMMYHUTETA, BbISIBIEHHbIX B pernoHe CTaBpo-
nonbckoro kpas (CK) B TeueHne 10 net (2009-2019). YcTaHOBNEHO, YTO PACMPOCTPAHEHHOCTb NEPBUYHbLIX UMMYHOOEDULIN-
ToB (M) B CK cocTtaBnsieT 3,1 Ha 100 000 HaceneHus. B koropTe Xu1BbIx NauMeHToB npeobnagatot aetm (74,7 %). Hanbonee
pacnpocTpaHeHHbIMU ABASIOTCA AedekTbl aHTUTeNoo06pa3oBaHus (44,3 %), CMHAPOManbHbIe KOMOUHMPOBAHHBIE MIMMYHOLE-
duunTl (15,9 %), nedektbl parounTrpytowmx knetok (10,2 %). B 38,6 % cnyyaeB gnarHo3 noaTBep>XXaeH MoJIeKyNsipHO-re-
HeTM4Yeckumm metogamn. IMMyHOPEKOHCTPYKLMS BbinonHeHa y 11,4 % netei. BHyTpmnBeHHbIe Npenapatbl MMMYHOrn1obynrHa
BeBoamnm 20,2 % nauneHtoB. CmepTHOCTb MN/, coctaBuna 6,9 %.

KnroyeBsbie cioBa: rnepBu4Hbie I/IMMyHOﬂe(i)MLlMTbI, perucTp, anungeMunosiormieckas xapakrepuctvka, reparnuvs
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