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Background. Some aspects of diagnostics and treatment of secondary pyelonephritis in children continue to be urgent
tasks of pediatrics, especially with regard to immunological changes in this disease and the search for ways to opti-
mally correct them. The purpose of the study: to study immunological disorders in children with VP and to determine
the features of the use of the tablet preparation Polyoxidonium® for their correction.

Materials and methods. The study is an open controlled prospective comparative single-center study, including two
groups: observation and control. The observation group consisted of 40 children aged 5-15 years (Me = 10; Q, = 6;
Q, = 14) with secondary pyelonephritis, realized against the background of congenital urological pathology. The con-
trol group consisted of 100 practically healthy children (health groups 1 and 2) aged 5 to 17 years (Me=10; Q, =7,
Q, = 14). The patients underwent a standard examination, including in-depth immunological examination. The revealed
violations of immunological resistance justified the inclusion of the domestic drug Polyoxidonium in the complex
therapy of patients.

Results. 3 months after the treatment with the Polyoxidonium immunomodulator, an increase in the level of immuno-
globulin A, the total number of lymphocytes, B cells, normalization of the number of CD19 lymphocytes, a decrease in
the number of T lymphocytes and CD4 cells, an increase in phagocytosis and natural killers was noted.

Conclusion. Thus, complex therapeutic tactics for children with secondary pyelonephritis should be determined taking
into account individual immunological shifts, namely: a reduced number of CD19 lymphocytes and the level of immu-
noglobulin A, an excessively high content of helper cells, to increase phagocytosis and the number of NK lymphocytes.
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AKTyanbHOCTb. HekoTOpble acnekTbl AUArHOCTUKM U 1IeYEeHUS BTOPUYHOTO NuenoHedpuTa y AeTel NpoL0/IKAT 0CTaBaThCs
aKTyaNbHbIMUK 33ila4aMu neauaTpmm, 0COHEHHO 3TO OTHOCUTCS K UMMYHONOMMYECKMM U3MEHEHUSAM NpU 3TOM 3aboneBaHun
M noucke nyTei ux ONTUMANbHOM KOppeKLuw.

Llenb uccnepoBaHma: M3yyeHne MMMYHONOTMYECKUX HApYLWEHUI y AeTei CO BTOPUUYHBIM NUMeNnoHed@pUTOM U onpeneneHue
30 PEKTUBHOCTU UCMONb30BAHUS AN UX KOppeKuun TabneTupoBaHHOro npenapata «[1o1MoKCcMAoOHUN®y,

Matepuanbl U Metoabl. [poBefeHO OTKPbITOE KOHTPOJMPyeMoe MPOCMeKTUBHOE CpaBHUTENbHOE OLHOLEHTPOBOE WC-
Cflefi0BaHue, BKJKOYAlOLEe ABE Tpynmnbl: HAGNAEHUS U KOHTpons. Tpynny HabnoaeHus coctasunu 40 neteit B Bo3pacTte
5-15 net (Me = 10; Q, = 6; Q, = 14) CO BTOPUYHbLIM NUETIOHEDPUTOM, PEATIM30BAHHBIM HA GOHE BPOXAEHHOM YPOIOrUHECKOM
natonorun. KoHTponbHyto rpynny coctaBuam 100 npakTuuecku 300poBbix geteit (1-9 v 2-9 rpynnbl 340pOBbs) B BO3pacTe
ot 5 po 17 net (Me=10; Q, = 7; Q, = 14). [NauneHTam nNpoBoAM/IM CTaHAAPTHOE 0BCnefoBaHKe, B TOM Ynucie yrnybneHHoe
MMMYHOJIOrMYecKoe. BbisiBfieHHble HapyLlweHWs UMMYHONOMMYECKOM Pe3UCTEHTHOCTM 0OOCHOBANN BKIIKOYEHUE OTEYECTBEH-
Horo npenapata «[1oAMOKCUAOHUIA®y» B KOMMIEKCHYIO Tepanuio nauMeHTOoB.

Pesynbratbl. Yepes 3 Mec. noc/sie NpoOBELEHHOr0 JE€YEHUS MUMMYHOMOAYNATOPOM «[10ONMOKCUAOHUII®» OoTMeYeHO no-
BbllUEHWE YPOBHS MMMYyHOrnobynuHa A, obuiero konuyectBa NMMEOULMUTOB, B-kneTok, HOpManusauus KonuyecTsa
CD19-numdoumnToB., cHMXKeHUE Konnyectsa T-numbounto n CD4-kneTok, NoBbILEHME NOKa3aTenen Garoymtosa 1 ecte-
CTBEHHbIX KM/EPOB.

BbiBoAbl. [loka3zaHa [OCTATOYHO BbiCOKasA 3O PEKTUBHOCTb [OIMOKCUAOHUS B KOMMIEKCHOM SIeYeHMUM LEeTeN CO BTOPUYUHbBIM
NMenoHedpUTOM MpU BbISBIEHUU Y HUX MCXOLHO CHUXEHHOro kosmyectBa CD19-nMM@PoOLMTOB M YPOBHA MMMYHOMN0O6YN-
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HOB (0CO6EHHO UMMYHOrNO6YAMHA A) M BbICOKOrO COAEPXKaHWUs XennepHbiX KNeToK, ANs MOBbIWEHUs nokasaTtenei daro-
umTo3a u konnyectsa NK-numdouuTtos. JleyebHasn TakTMKa B OTHOLWEHWUM AeTel CO BTOPWUYHLIM NMUenoHedpUTOM LONXKHA
6bITb ONpefeneHa C yYeToM MHAMBUAYANbHbIX UMMYHONOTMYECKUX CABWUIOB.

KntoueBble cnoBa: BTOPUYHbIA NeNoHehpUT; UMMyHOKOppeKLMUS; MNoanMOKCUAOHUIA; AETHU.

BACKGROUND

Secondary pyelonephritis (SP) remains relevant
in children because of its high prevalence and diffi-
culties that arise during diagnostics, treatment, and
prevention [3, 4, 6, 22]. Aggravation of congenital
obstructive uropathy (such as vesicoureteral reflux,
megaloureter, and hydronephrosis) is not only due
to changes in the renal collecting system and me-
dulla [8, 11, 12, 18, 19] but also due immunopatho-
logical processes [1, 5, 7, 9, 14, 15] that occur
in the presence of high virulence of uropathogens
that have overwhelmed the threshold of immunity
[3, 4, 17]. Current scientific literature has abun-
dant data on the course of immunopathological
conditions associated with SP in pediatric patients
and methods to minimize them [2, 10, 13, 20, 21,
23, 24]. However, the methods of possible im-
munocorrection are still insufficiently examined,
and the long-term results of the complex ther-
apy of SP in pediatric patients remain nearly
uninvestigated.

This study aimed to analyze immunological dis-
orders in pediatric patients with SP and to deter-
mine the efficiency of Polyoxidonium® (tablet drug)
for their correction.

MATERIALS AND METHODS

An open, controlled, prospective, comparative,
single-center study was conducted at the Kirov
Regional Children’s Clinical Hospital and the De-
partment of Pediatric Surgery, Kirov State Medi-
cal University. The sample size was not calculated
previously. The study group consisted of 40 pedi-
atric patients aged 5-15 years (Me=10; Q, = 6;
Q,=14) with SP associated with congenital uro-
logical pathology, including 18 boys (45%) and
22 girls (55%). All patients underwent general
clinical, biochemical, bacteriological, radiological
instrumental, ultrasound, and immunological stud-
ies. Subsequent changes in the studied parameters
were assessed in stages, namely, upon hospital ad-
mission and three months after the inpatient treat-
ment. All patients previously (3—7 years ago) were
successfully operated on for unilateral congenital
obstructive uropathy (congenital hydronephrosis,
n =28; vesicoureteral reflux, n =9; megaloureter,
n=73). They were admitted to the hospital with
incomplete clinical and laboratory remission and
received standard examination and treatment ac-

cording to the 2018 clinical guidelines [8]. Oral
therapy with Polyoxidonium was initiated, with a
dose of one tablet (12 mg) once a day for children
aged >10 years and 1/2 tablet (6 mg) once a day
for those aged 5—10 years for seven days. The tablet
form of the drug, approved for use according to
the instructions for three years, was used.

Polyoxidonium was used according to a special
permit protocol of the local ethics committee. Pa-
rental consent was obtained in each case. Polyoxi-
donium was acquired by a medical institution by
decision of a medical conference. The control group
consisted of 100 apparently healthy children (health
groups 1 and 2) aged 5-17 years (Me = 10; O, =7;
Q,=14), living in the Kirov region and city of
Kirov, including 42 boys (42%) and 58 girls (58%).

Venous blood was collected to assess immune
activities under the same conditions, strictly on
an empty stomach, in the morning. This was due
to the formation of certain biorhythms in the im-
mune system. The venous blood of each patient
was processed according to the standard procedure,
i.e., “binding” with monoclonal antibodies + lysing
without fixation and washing.

The CD3 cell count in the peripheral blood
was determined by direct immunofluorescence
(Preparat, Russia), using monoclonal antibodies.
The CD16 lymphocyte (natural killer [NK] cells)
count was determined using flow cytometry on
FACS Canto™ II flow cytometers (Becton &
Dickinson, USA) for cell immunophenotyping by
multicolor flow cytofluorometry. The results were
presented in absolute numbers and percentage. The
counts of CD3 cell subpopulations (types CD8 and
CD4 lymphocytes) and CD19 lymphocytes were
determined by indirect immunofluorescence using
monoclonal antibodies (Preparat, Russia). The lev-
els of immunoglobulins (Ig) A, M, and G were
determined by radial immunodiffusion according to
Mancini using monospecific antisera. The immu-
noregulatory index (CD4/CD8) was the percentage
of these cells. Changes in phagocytic parameters
were assessed by studying the phagocytic index
and phagocytic activity of neutrophils, which was
determined using latex particles as a phagocytosed
object. The result was presented as a percentage.
The phagocytic index is an index of the average
number of latex particles ingested by one phago-
cyte. The concentration of circulating immune
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complexes in the sera of patients was determined
using the precipitation method with PEG-600 using
reagent kits (Vector-Best, Russia), and the result
was expressed in units of optical density.

Data obtained were compared with the results of
the specified indicators in 100 apparently healthy
children (health groups 1 and 2) of the same age,
living in the Kirov region and city of Kirov.

Immunogram parameters were represented by
quantitative and qualitative features. Immunogram
parameters presented as absolute values, namely,
the count of cells per 1 uL (cells/uL) or count
of cells X107 per 1 L, were used as quantitative
features in the study. The Shapiro—Wilk test was
used to assess the normality of distributions of
sample quantitative features. This test showed that
part of the quantitative data has deviated from the
normal distribution; thus, median Me and quartiles
[Q,; O,] were used to describe quantitative fea-
tures, and non-parametric methods were used for
data analysis. Qualitative data were presented as
relative values (p,%) and 95% confidence inter-
vals (95% CI) for relative values; 95% CI val-
ues were calculated using the Wilson method. The
significance of differences in related (dependent)
quantitative data was assessed using the Wilcoxon
test and that in independent sample quantitative
data was performed using the Mann—Whitney test.
The characteristic of the significance of differences
in quantitative data was presented depending on the
criterion selected, namely, the values of the Wil-
coxon test (7), Mann—Whitney test (U), and level
of significance (p). McNemar’s test was used to
assess the significance of the differences in the
associated qualitative data (indicators of the immu-
nogram, represented by relative values at admission
to the hospital and 3 months after the treatment).
Yates’ continuity-corrected chi-square test (y*) was
used to assess the significance of differences in
independent qualitative data (indicators of the im-
munogram, represented by relative values 3 months
after the treatment in the study group and control
group). The frequencies in the cells of four-field
tables when calculating these criteria were repre-
sented by the count of cells per 1 mL. The charac-
teristic of the significance of differences in qualita-
tive data was presented depending on the selected
criterion, namely, the value of McNemar’s test
(%* McNemar), value of the chi-square test (¥?), de-
gree of freedom (df), and level of significance (p).
The p lower than 0.05 was selected as the criti-
cal level of the significance of differences (p).
The analysis of the power of the selected criteria
for assessing the significance of differences showed

that given the number of cases in the study group
(n =40) and control group (n=100) and the se-
lected critical level of the significance of differ-
ences (p <0.05), the power value of these criteria
exceeded 0.9. Statistical processing was performed
using Microsoft Excel and Statistica 10.0 software
packages.

RESULTS AND DISCUSSION

An assessment of the significance of the differ-
ence between the study group and control group
by age did not reveal any differences (U = 1955.0;
p =0.84). When comparing the study group and
control group by gender, no significant differences
were also found (y*=0.11; df=1; p=0.75).

Various shifts in immune reactivity were re-
vealed (Table 1), namely, a decreased level of IgA,
a significant increase in the level of IgG, and the
level of circulating immune complexes in children
upon admission did not reach high concentrations.
As regards the characteristics of cellular immunity
in pediatric patients with secondary obstructive py-
elonephritis, a significant increase in the relative
counts of CD3*/CD19~ lymphocytes was noted with
a decrease in their absolute counts and a downward
trend in CD37/CD19" in their absolute and rela-
tive values. The existing immune shifts in chil-
dren before the start of the complex therapy for
obstructive pyelonephritis were also characterized
by a significant increase in the count of NK cells.
Signs of immune system stimulation in response to
the antigen and possible occurrence of hyperreac-
tive syndromes include a significant increase in the
count of T-helper lymphocytes of the CD3*/CD4"
phenotype in these patients. The relative count of
CD3*/CD18* T cell tended to increase and their
absolute count decreased. On admission of pediat-
ric patients with SP, reduced rates of phagocytosis
were noted.

Polyoxidonium was chosen for immunocorrec-
tive therapy because of the immunomodulatory, de-
toxifying, antioxidant, and moderate anti-inflamma-
tory effects of its active substance, i.e., azoximer
bromide. The main mechanism of action of this
drug is attributed to its direct effect on phago-
cytic cells and NK cells and stimulation of anti-
body formation and synthesis of interferon-alpha
and interferon-gamma [14].

Regarding the effects of Polyoxidonium on
changes in humoral immunity, in comparison with
the healthy group (Table 2), significant differences
in dynamics were noted, which demonstrated an
increase in the blood level of IgG (p <0.001).
However, the IgG level after the Polyoxidonium
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Table 1 / Tabnuya 1

Immunogram parameters in children with secondary pyelonephritis upon admission to the hospital (n=40)
[MokazaTenM UMMYHOrpaMMbl y feTell CO BTOPUYHBIM NUenoHedpUTOM Npu NOCTynNeHnn B ctaumoHap (n = 40)

Parameter /
Ilokazarenn

Median / Cpennee 3HaueHHE

Me [Q; Q)]

CD3'/CD19, cells in pkl / CD3"/CD19-, ka./MKx1

1.7 [1.41; 2.53]

CD37/CD197, cells in pkl / CD37/CD19*, xi./mMkn

0.28 [0.21; 0.41

CD3/CD(16"56%)", cells in pkl / CD3/CD(16"56")", ki./MmKkn

4.99 [4.76; 5.69

]
]
1.28; 1.64]
]
]

CD3*/CD4*, cells in pkl / CD3*/CD4", ka./mMxn 143 [

CD3*/CD18", cells in pkl / CD3*/CDI18*, ki1./MKJ 0.29 [0.27; 0.32
Immunoregulatory index / UMMyHOperynsiTOpHbIil HHACKC 2.92 [2.44; 3.01
IgA, g/l /1gA, t/n 1.3 [0.77; 1.7]
IgG, g/1/ 1gG, r/n 11.6 [9.6; 13.6]
IgM, r/n / IgM g/1 1.2 [0.85; 2.0]

Circulating immune complexes, units of optical density /
LlupKyIupyIOne HMMYHHbIE KOMIUIEKCBI, €. OIT. [UIOTH.

0.06 [0.04; 6.06]

Phagocyticindex / ®aronuTapHbIii HHIEKC

9.3 [7.7; 11.90]

CD3"/CD19, % [CI 95% / 1IN 95 %)]

76.12 [74.45-77.89]

CD37/CD197, % [CI 95% / AN 95 %]

12.80 [11.49-14.0]

CD3/CD(16°56%)", % [CI 95% / JT! 95 %]

48.09 [47.16-49.02]

CD3*/CD4*, % [CI 95% / TN 95 %]

68.28 [66.3-70.76]

CD37/CD18", % [CI 95% / AN 95 %]

28.2 [25.46-30.95]

Phagocytic activity of neutrophils, % [CI 95%] /
darouuTapHas akTUBHOCTb HeliTpodunos, % [ 95 %]

54.87 [45.31-64.45]

therapy was higher than its level before the start of
the therapy, but the difference was not significant.
The IgA level increased significantly after treat-
ment with Polyoxidonium (Table 3). The amounts
of circulating immune complexes were significant-
ly lower in the Polyoxidonium group than in the
healthy group (p < 0.001), and no significance was
found when compared with the indicators measured
on hospital admission.

The total leukocyte count in pediatric patients
who received conventional treatment with a course
of immunocorrective therapy with Polyoxidonium
decreased in comparison with the indicators on
admission and in healthy children (p <0.001).
The absolute count of lymphocytes after immuno-
corrective therapy was significantly higher than that
before therapy (p < 0.001) and reached the normal
values.

The absolute count of CD37/CD19- T-lympho-
cytes significantly decreased after treatment with
Polyoxidonium relative to the parameters at admis-
sion (p <0.001) and indices of healthy children
(» <0.001). The relative count of CD3*/CD19- cells
also decreased significantly after treatment with

Polyoxidonium compared with the values at ad-
mission (p < 0.001). A significant effect was noted,
which demonstrated an increase in the count of
B-lymphocytes (CD37/CD19") after treatment with
Polyoxidonium when compared with the indicators
at admission (p <0.001). However, this indicator
was significantly lower in the healthy group after
treatment (p = 0.02).

Changes in phagocytosis parameters were char-
acterized by the following patterns. The phago-
cytic activity of neutrophils in pediatric patients
who received Polyoxidonium increased relative
to the parameters at admission, showing signifi-
cance (p <0.001); despite the positive effect of the
therapy, the indicators did not reach normal values
(p = 0.09). The phagocytic index after treatment was
higher than at admission (p <0.001) and reached
the level of healthy children, and the difference
was insignificant when compared with the control
group (p =0.03). A significant decrease was noted
in the relative NK cell count in the Polyoxidonium
group after treatment compared with the values
at admission (p <0.001), but they still remained
high relative to the healthy group (p <0.001).
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Table 2 / Tabnuya 2
Comparative table of immunogram parameters after a course of treatment in patients receiving Polyoxidonium and control group
CpaBHeHMe nokasaTesnei MUMMYHOrpaMMbl MOC/e Kypca neyeHns y naumMeHToB, NoyyaBLimx NonMoKCMa0HMIA, M NoKasaTtenei
KOHTPO/IbHOM Fpynnbl

After Polyoxidonium / Control / o
Parameter / Criteria /
Mokasarenn [Tocne Ilonnoxkcunonus KonTponb (310poBbIe) Kputenmi p
(n = 40) (= 100) puTep
CD37/CDIY, cells in pkl / 1.59 [1.33; 1.94] 2.0 [1.53; 3.3] U=1168 |<0.001

CD3'/CD19, xkn./mxn, Me [Q; O,]

CD3-/CD19%, cells in pkl /
CD37/CDI19", kn./mxxn, Me [Q,; O.]

0.39 [0.33; 0.45] 0.46 [0.3; 1.15] U=1684 0.02

CD3~ /CD(16%56")", % [CI 95%)] / 40.2 12.46 x> =4333.79 <0.001
CD3-/CD(16"56%)", % [[AU 95 %] [39.67-40.91] [12.01-12.91] dr=1 '
CD37/(16*56")", cells in pkl / ) ) _
CD3/(16'56")", k. /kn, Me [O,; 0] 10.3 [6.6; 17.9] 2.57 [1.29; 5.57] U=960 | <0.001
CD3*/CD18", % [CI 95%] / 23.37 27.63 ¥ =10.71 0.001
CD3*/CDI18", % [JAU 95 %] [21.63-25.11] [25.77-29.49] df=1) )
CD3*/CD18", cells in pkl / ) ) _

CD3/CDIS", ki, Me [Q; 0,] 0.51 [0.43; 0.61] 0.62 [0.6; 0.65] U=792 |<0.001
1sG, g/l/ 11.76 [9.6; 14.2] 9.73 [9.12; 9.95] U=1804 |<0.001
1gG, r/n, Me [Q; O] S T '
IgM, g/l / ) ) _

1M, t/n, Me [Q,; 0] 1.9 [0.93; 2.14] 1.26 [0.89; 1.49] U=1622 | <0.001
Circulating immune complexes, units of opti-

cal density / Llupkyaupyromnue UMMy HHbIE 0.06 [0.04; 0.07] 0.08 [0.07; 0.09] U=1784 <0.001

KOMIIJIEKCBI, €]l. ONT. IIO0TH., Me [Q; O.]
Phagocytic index /
@arouurapueiii ungekc, Me [0 ; O.]

11,00 [8,5; 11,4] 10,75 [10,5; 11,95] U=1912 | 0,19

Table 3 / Tabauya 3
The most significant parameters of the dynamics of the immunogram in the group of children who received the course
of Polyoxidonium (absolute values), Me [Q,; Q]

Hanbonee 3HauuMmbie nokasaTenu AMHAMWMKM MMMYHOrpaMMbl B rpynne AeTeil, MONYyYMBLUMX KypC npenapaTta
«MonnokcnaoHuin» (abconoTHble BeNUUMHbI), Me [Q;; O,]

On admission / After Polyoxidonium / T Wilcoxon /
Parameter / .
Hokasarens IIpu nocrynnenuu ITocne xypca Ilonuoxcugonus T-xpurepuit p
(n =40) (n=40) Buiikokcona
IgA, g/l . .
TgA, 1/ 1.3 [0.77; 1.7] 2.56 [2.25; 3.01] 179.0 <0.001
CD3*/CD19, cells in pkl / ) .
CD3'/CDI9". kr./MK1 1.7 [1.41; 2.53] 1.59 [1.33; 1.94] 0.0 <0.001
CD3/CD19", cells in pkl / . .
CD3 /CDI19". k./MK11 0.28 [0.21; 0.41] 0.39 [0.33; 0.45] 0.0 <0.001
CD3°/CD(16*56%)", cells in pkl / ) )
CD3/CD(16°56")", x1./mK1 4.99 [4.76; 5.69] 10.3 [6.6; 17.9] 0.0 <0.001
CD3*/CD4, cells in pkl / ) )
CD3'/CD4". x./wicn 1.43 [1.28; 1.64] 0.92 [0.73; 1.14] 0.0 <0.001
CD3*/CD18", cells in pkl / ) )
CD3'/CDIS", KuL./micn 0.29 [0.27; 0.32] 0.51 [0.43; 0.61] 0.0 <0.001
Lymphocytes, cells x10°/1/ ) .
Tumomter, 1. 101 34.0 [28.0; 45.0] 45.0 [38.0; 48.0] 0.0 <0.001
1 9
White blood cells, cells x10°/1/ 6.2 [5.2:7.4] 5.09 [4.77; 6.73] 0.0 <0.001
JletikonuThl, Ki1. X10%/1
Phagocytic index / 9.3 [7.7; 11.90] 11.0 [8.5; 11.4] 0.0 <0.001
@aronuTapHbIi HHACKC
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Table 4 / Tabauya 4

The most significant parameters indicators of the dynamics of the immunogram in the group of children who received

the course of Polyoxidonium (relative values)

Hanbonee 3HaumMble nokasaTenu OUMHAMUKMU MMMYHOrpaMMbl B rpynne neten, nonyymBwmnx Kypc npenaparta

«lMonnokcMaoHmUn» (OTHOCUTENbHbIE BEMYUHDI)

Parameter / On admission / After Polyoxidonium / [Tocme | McNemar’s test / Kpure-
Iloxasatens IIpu mocrynnennn, % kypca Ilonmnoxcngonus, % puit Max-Humapa(y?) p
Phagocytic activity of neutrophils /
daronurapHas akTUBHOCTb HEMH- 54.87 68.21 12.02 <0.001
TpodusoB
CD3*/CD19- 76.12 69.96 83.11 <0.001
CD3-/CD19* 12.80 16.55 62.01 <0.001
CD37/CD(16"56")" 48.09 40.29 46.11 <0.001
CD3*/CD4* 68.28 41.16 519.0 <0.001
CD3*/CD18* 28.2 23.37 239.1 <0.001

The absolute NK cell count increased significantly
after treatment with Polyoxidonium (p < 0.001).

The treatment of pediatric patients with SP was
reflected in the correction of not only immune pa-
rameters but also other laboratory and clinical pa-
rameters. After treatment, SP in all treated patients
was in the stage of complete clinical and laboratory
remission. This fact has already been recorded in
some scientific publications [15, 25].

Thus, the inclusion of Polyoxidonium in the
complex therapy of SP in children led to the most
significant results, as when it was used, the level
of IgA increased; the total lymphocyte count, B-cell
count (but did not reach the norm), and CD18-lym-
phocyte count tends to normalize; the T-lymphocyte
and CD4 cell counts decreased; and the parameters
of phagocytosis and (most significantly) NK count
increased, which was partially confirmed by other
authors (Table 4) [10, 25]. The limitations of this
study are possibly due to the relatively small size
of the study group and the lack of randomization
and preliminary calculation of samples.

CONCLUSION

This study found a rather high efficiency of
Polyoxidonium in the complex treatment of pediat-
ric patients with SP with an initially reduced CD19
lymphocyte count and immunoglobulin A level and
excessively high levels of helper cells to increase
phagocytosis parameters and NK cell count.

Nevertheless, the currently actively promoted
Russian immunocorrector Polyoxidonium is cer-
tainly not a panacea, and it should not be included
in the over-the-counter list, as it has traced effects
on the body.
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