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Abstract

Introduction. Considerable occurrence of acute tonsillopharyngitis (ATP) among children
stipulates topicality of the issue to make the diagnosis timely and choose the tactics of
etiotropic treatment of the pathology.

Purpose. To evaluate the results of application of certain immunological tests in finding
non-streptococcal acute tonsillopharyngitis (nATP) in children in order to optimize starting
etiotropic treatment and non-relevant antibacterial therapy.

Materials and methods. A prospective study of 102 patients suffering from acute
tonsillopharyngitis was conducted. The age of patients was from 3 to 18 years. They were
treated at the Department of Respiratory Infection, the Municipal Medical Institution
"Regional Children Clinical Hospital" in the town of Chernivtsi, Ukraine. This group of children
was divided into 2 clinical subgroups. The first clinical subgroup included 68 patients
suffering from non-streptococcal acute tonsillopharyngitis (nATP). The second subgroup
included 34 children suffering from streptococcal acute tonsillopharyngitic (SATP). On
admission general clinical blood analysis (complete blood count), immunological blood
analysis of lI-lll levels (T-lymphocyte content (CD,), T-helpers (CD,), T-killers/suppressors
of the blood (CD,) and B-lymphocytes (CD,,)) were made for all the children. Nitro blue
tetrazolium test (NBT-test) was determined in spontaneous and pyrogenal stimulated
variants, determination of interleukin-6 in blood serum.

Results. The content of different leukocyte subpopulations in the peripheral blood of
patients in both groups did not differ much, except lymphocytes (in | group - 2.71+0.1,
in Il group - 3.21£0.12 (P<0.05)). In children with nATP spontaneous NBT-test more than
25.0% was determined in 35.3+5.8% of cases, and the stimulated one more than 40.0%
of formazan positive cells — in 36.8+5.85%. In patients with sATP the above indices of
NBT-test were determined in 26.5+7.57% and 23.5+7.27% cases respectively (P>0.05).
The use of interleukin-6 (<10.0 pg/ml), in blood serum, has a high sensitivity (77.1%) for
the establishment of non-streptococcal ATP. The results of the stimulated NBT-test of
neutrophil granulocytes of the blood more than 40.0% of formazan positive cells were
indicative of a reliable risk of non-streptococcal ATP in children available (OR=1.9; 95% ClI
1.1-3.5).
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Pesiome

BBepeHue. 3HaunTesibHas PacnpoCTPaHEHHOCTb OCTPbIX ToH3unodapuHrnTos (OTD)
cpeaun OeTCKOro HaceneHua oOycnaBNvBaeT aKTyaslbHOCTb Npobnembl CBOEBpPeMeHHON
AVArHOCTUKN 1 BEPHOW TaKTUKM STUOTPOMHOTO SlIeYeHNA JaHHOW NaToNorn B NeguaTpun.
Lenb. OueHnTb pe3ynbTaTbl MPUMEHEHUA OTAENbHbIX UMMYHONIOTMYECKUX TeCTOB Mpwn
BbISIBIEHVV HECTPENTOKOKKOBOIO OCTPOro TOH3UIObapuHInTa y feTel C Lenblo onTu-
MM3aLMM HavyasbHOro 3TMOTPOMHOIO JIeUEHUs] N HepPesrieBaHTHOW aHTMOaKTepuasbHOM
Tepanuu.

Matepumanbl n meropbl. [lpoBegeHO npocnekTuBHoe nccnegosaHue 102 naumeHToB
C OCTPbIM TOH3MTOGAPUHIUTOM B BO3pacTe OT 3 Ao 18 neT, HaXxoAMBLUNXCA Ha CTauuo-
HapHOM JNEeYeHUN B OTAENEHUN BO3AYLIHO-KanenbHbiX MHobekumn KMY «Ob6nactHan
[leTCKaa KnuHuyeckaa 6onbHuUa» T. YepHoBUbl, YKpavHa. [JaHHaa KoropTa nauneHToB
Obla pasfeneHa Ha 2 KnMHU4Yeckre rpynnbl. [lepByto KNMHWYECKYo rpynny coCTaBunu
68 MaLMEHTOB C HECTPENTOKOKKOBbIM OCTPbIM TOH3uodapuHrutom (HOTO), a BTOpyto
KNMHMYecKyto rpynny obpasoBanu 34 pebeHKa CO CTPENTOKOKKOBbIM OCTPbIM TOH3MII0-
dapuHrutom (cOT®). Bcem getam npy NOCTynAeHUN NPOBOAMIIOCH OOLEKTMHUYECKOE
(06wt aHann3 KpoBm), UMMyHosormyeckoe nccnegosaHme kposu lI-lll yposHen (conep-
*aHve T-numdouutos (CD3), T-xennepos (CD4), T-kunnepos / cynpeccopos Kposu (CD8)
n B-numdounTtos (CD22)), onpeneneHune Tecta C HUTPOCUHUM TeTpasonuem (HCT-TecT) B
CMOHTAHHOM Y CTUMYNIMPYEMOM MPOreHasioM BapnaHTax.

PesynbraTtbl. B nepudeprueckon KpoBu naumeHToB obenx rpynn HabnawogeHusa co-
LEepXKaHre pasfiMyHbIX CyOrnonynaumnii NenKounToB CYLEeCTBEHHO He pas3fnyanoch, 3a
ucknouerHvem numoounTos (8 | rpynne - 2,71+0,1, Bo Il rpynne - 3,21+0,12 (P<0,05)).
Y peten ¢ HOT® cnoHTaHHbIn HCT-TecTt 6Gonee 25,0% onpepenanca B 35,3+5,8%
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c/lyyaeB, a CTUMYNUPOBaHHbIN Gonble 40,0% ¢GopMa3aHMO3UTUBHBIX KNETOK — B
36,8+5,85% cnyyaes. Y nauneHTtoB co cOTO npusepeHHble nokasatenn HCT-Tecta onpe-
[enannce B 26,5+7,57% n 23,5+7,27% cnyyvaes (P>0,05). OnpegeneHne nHtepnenkuHa-6
(<10,0 nr/mn) B CbIBOPOTKE KPOBK 06GNafaeT BbICOKOW YyBCTBUTENbHOCTBIO (77,1%) ana
YCTaHOBNEHMA HecTpenToKokkoBon npuponbl OTQ. lMokasatenu CTUMYNMPOBAHHOMO
HCT-Tecta HenTpodunos Kposu y aeTenn ¢ OTO Gonee 40,0% dopmazaHNONOKUTENbHBIX
KNEeTOK CBUAETENbCTBOBANIN O BEPOATHOM PUCKE HECTPENTOKOKKOBOW 3TUONOMMN AaHHO-
ro 3abonesaHusa (OWW=1,9; 95% AW 1,1-3,5).

KnioueBble cnoBa: feTu, oCTPbIV TOH3UANopapuUHrT, gnarHoctuka, HCT-tect, U1-6

B INTRODUCTION

Acute tonsillopharyngitis (ATP) is one of the most common infectious diseases of the
upper respiratory tract in children, manifested by acute inflammation of the tonsils and
pharynx, and caused by viruses in the majority of cases [1]. Bacteria as a causative factor
play an insignificant role in the development of ATP. Streptococcus pyogenes, also known
as beta-hemolytic streptococcus of A group (BHSA), is the most important causative agent
[2, 3]. One of the leading reasons of attending medical institutions in the whole world is
BHSA-tonsillopharyngitis. Approximately 450 million people suffer from it annually [4, 5].
Pediatric population constitutes practically a half of all the cases, mostly at the age of
5-15 years (30-37%), and the rest (5-10%) — younger than 5 years [6].

As a rule, acute tonsillopharynagitis is a self-limiting disease. In the majority of cases it
does not require antibiotic treatment [7-9]. Though, an inconsiderable amount of patients
develop severe complications, such as scarlet fever and peritonsillar abscess, as well as
autoimmune diseases such as post-streptococcal glomerulonephritis and acute rheumatic
fever. Early treatment of ATP caused by BHSA by means of appropriate antibiotics is known
to decrease intensity and duration of symptoms, stop spread of bacteria and decrease the
risk of acute rheumatic fever occurrence [10]. Sickness rate of rheumatic heart disease
ranges from 0.03 to 2.1%, considering the status of a country development [11].

Since the majority of tonsillopharyngitis is viral by origin, a clarified diagnosis can
reduce useless administration of antibiotics and potential resistance development to
them [12, 13]. Meanwhile etiological diagnostics of ATP is complicated due to several
reasons. First, making the diagnosis of non-streptococcal or streptococcal ATP by means of
clinical signs only is not reliable due to similarity of symptoms between viral and bacterial
etiology [14]; physicians do not find up to 50% of cases of BHSA-tonsillitis, and they identify
20-40% cases of non-streptococcal ATP, which treatment does not require administration
of antibacterial medicines [15-17]. Second, many children are asymptomatic carriers of
BHSA. Its occurrence is about 12% [18, 19]. Third and the most important, a standard
procedure of laboratory detection of BHSA, bacteriological culture of the blood agar, as a
rule, requires no less than 48-72 hours [20, 21]. It is troublesome for a physician to make
the diagnosis on the day of a patient’s visit for medical aid [22, 23].

Therefore, the search of new diagnostic criteria able to make early differential
diagnostics of acute tonsillopharyngitis of bacterial and viral etiology is, in our opinion,
topical and perspective. It will increase the efficacy of a target starting therapy of the
disease in children.
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B PURPOSE OF THE STUDY

To evaluate the results of application of certain immunological tests in finding non-
streptococcal acute tonsillopharyngitis (nATP) in children in order to optimize starting
etiotropic treatment and non-relevant antibacterial therapy.

B MATERIALS AND METHODS

To achieve the stated purpose a prospective study of 102 patients suffering from
acute tonsillopharyngitis aged from 3 to 18 years was conducted. They were treated at
the Department of Respiratory Infection, the Municipal Medical Institution "Regional
Children Clinical Hospital" in the town of Chernivtsi, Ukraine. The patients were divided
into two clinical groups depending on the isolation of beta-hemolytic streptococcus of
A group while making culture examination of smears from the mucous membrane of the
tonsils/pharynx. The first clinical group (1) included 68 patients without BHSA found in
bacteriological test (ATP of non-streptococcal etiology). The second group (ll) included
34 children with streptococcal etiology found (streptococcal acute tonsillopharyngitic
(SATP)).

On admission general clinical blood analysis (complete blood count), immunological
blood analysis of II-Ill levels (T-lymphocyte content (CD,), T-helpers (CD,), T-killers/
suppressors of the blood (CD,) and B-lymphocytes (CD,,)) were made for all the children
by means of immunofluorescence method using the sets of monoclonal antibodies.
Activity of oxygen-dependent microbicidal neutrophil blood granulocytes was evaluated
by means of histochemical method with determination of a spontaneous and stimulated
variant of the test, where granulocytes were stained by nitro blue tetrazolium test (NBT-
test) according to Park B.H. et al. method. The serum content of interleukin-6 (pg/ml) was
investigated using reagents for enzyme-linked immunosorbent assay of the concentration
of this cytokine in human biological fluids (firm "Vector BEST", RF) registration number
A-8768.

The results of the study obtained were analyzed from the position of biostatistics
and clinical epidemiology by means of the computer packages Statistica7 StatSoft Inc.
and Excel XP for Windows. Confidence level p was bilateral, the criterion of statistical
confidence was p<0.05.

The study was performed according to the principles of the Declaration of Helsinki. An
informed written consent to conduct examination from parents or tutors was obtained.

B RESULTS AND DISCUSSION

On admission to the hospital all the children underwent laboratory general clinical
and immunological examinations. The Table 1 presents an absolute content of leukocytes
in the peripheral blood of children with non-streptococcal and streptococcal acute
tonsillopharyngitis and full-scaled [comprehensive] blood leukogram.

The data obtained give the evidence that both children with streptococcal and
non-streptococcal acute tonsillopharyngitis do not develop considerable differences
in the content of various subpopulations of leukocytes in the peripheral blood, except
lymphocytes. Substantial differences in erythropoiesis were not found either. Thus,
children with non-streptococcal acute tonsillopharyngitis presented RBCs in the peripheral
blood 4.2+0.06x10°%/L (95% Cl 4.10-4.32), an average hemoglobin concentration was
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Table 1
Leukogram of the peripheral blood in children from the groups of comparison (g/L) on admission
to the hospital

Clinical | Number of Neutrophils

groups | patients Leukocytes Stabs Segmented Eosinophils | Lymphocytes | Monocytes
|- nATP |68 8.9+0.50 1.33+0.45 | 4.33+0.21 0.16+0.02 2.71+0.1 0.38+0.02

Il - sATP |34 10.0+0.74 | 0.66+0.10 | 4.70+0.35 0.19+0.01 3.21+0.12 0.44+0.04

P <0.05 >0.05 >0.05 >0.05 <0.05 >0.05

Notes: P - Student criterion; nATP - non-streptococcal acute tonsillopharyngitis; SATP — streptococcal acute tonsillopharyngitis.

129.6+1.78 g/L (95% Cl 126.0-133.1), and color index 0.92+0.003 (95% Cl 0.92-0.93). In
patients with signs of streptococcal acute tonsillopharyngitis the above indices were
4.0+0.11x10%L (95% Cl 3.7-4.2), 121.2+2.48 (95% Cl 116.2-126.3) g/L and 0.94+0.03
(95% Cl 0.88-1.0) (P>0.05) respectively. The content of platelets in patients with non-
streptococcal ATP was on an average 234.3+5.78 (95% Cl 220.1-248.4) g/L. In children
with streptococcal ATP an average content of platelets in the blood was 337.0+6.28 (95%
Cl1330.0-352.0) g/L (P>0.05).

Since considerable increase of the lymphocyte content was found in the peripheral
blood of patients with streptococcal acute tonsillopharyngitis, we found it reasonable
to examine the content of immune-competent cells in children of the both groups of
comparison (Figure).

The data presented give the evidence to consider that there were no considerable
differences found in the content of immune-competent lymphocytes and their
subpopulations in the peripheral blood of children from the both groups of comparison.
An absolute content of these cells in the blood did not differ either. Thus, in patients with
nATP an absolute content of CD3 was 0.89+0.087 (95% Cl 0.72-1.07) g/L, and CD22 -
0.71£0.097 (95% Cl 0.52-0.91) g/L. In patients with sATP the content of the immune-
competent cells was 0.89+0.12 (95% Cl 0.65-1.14) g/L and 0.86+0.19 (95% Cl 0.46-1.26)
g/L (P>0.05) respectively.

% 40

35 336 37

30
249 5,

2 206 213

20
146 28 | - nATP
15 Il - SATP

10

CD3 CD4 CD8 CD22

Relative content of immune-competent lymphocytes in the peripheral blood of children from the both
groups of comparison on admission to the hospital
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Table 2
Results of NBT-test of neutrophils in children from the groups of comparison on admission
to the hospital (M+m)

Clinical groups Nurpber of Spontaneous NBT Stimulated NBT

patients % CCC, s.u. % CCC, s.u.
| - nATP 61 22.7+£1.26 0.28+0.02 39.1£1.5 0.52+0.04
Il - SATP 30 21.9+£1.20 0.26+0.03 30.4+1.66 0.39+0.03
P >0.05 >0.05 <0.05 <0.05

Notes: P - Student criterion; nATP - non-streptococcal acute tonsillopharyngitis; SATP - streptococcal acute tonsillopharyngitis;
CCC - integral cytochemical coefficient.

Since general inflammatory response with ATP is mediated by the blood neutrophils
mainly [24], we consider it reasonable to examine oxygen-dependent microbicidal
neutrophil granulocytesin the peripheral blood in children from the groups of comparison.
The Table 2 presents the results of the test with nitro blue tetrazolium in spontaneous and
pyrogenal stimulated variants, in percentage of formazan positive cells and in the form of
integral cytochemical coefficient (CCC).

In spite of the lack of considerable differences in the results of spontaneous NBT-test
in children from the groups of comparison, higher indices were found more frequently
in patients with non-streptococcal acute tonsillopharyngitis. Thus, spontaneous NBT-
test more than 25.0% was found in 35.3+£5.8% cases, and the stimulated one more than
40.0% of formazan positive cells - in 36.8+£5.85%. In patients with sATP the above indices
of NBT-test were determined in 26.5+7.57% and 23.5+7.27% cases respectively (P>0.05).
The data obtained enabled to consider that in case of streptococcal ATP the exhaustion of
the reserve of neutrophil ability to respiratory "explosion” occurs with decrease of oxygen
dependent metabolism.

A diagnostic value of the spontaneous test with nitro blue tetrazolium of the blood
neutrophil granulocytes more than 25% of formazan positive cells in finding non-
streptococcal acute tonsillopharyngitis was the following: sensitivity — 35.3%, specificity —
73.5%, predicted value of a positive result - 57.1%, predicted value of a negative result —
53.2%, odds ratio — 1.5 (95% CI 0.8-2.8). The indices of a diagnostic value of the stimulated
NBT-test more than 40% of formazan positive cells in finding non-streptococcal acute
tonsillopharyngitis concerning acute streptococcal acute tonsillopharyngitis did not
differ considerably from the spontaneous NBT-test and were the following: sensitivity —
36.8%, specificity — 76.5%, predicted value of a positive result — 61%, predicted value of a
negative result — 54.8%, odds ratio — 1.9 (95% CI 1.1-3.5).

With the use of spontaneous and stimulated NBT-test in patients with acute
tonsillopharyngitis the probability of non-streptococcal etiology of ATP with positive
results 11.0% increased, and in case of negative results it 5.0% decreased only.

A relative risk of non-streptococcal acute tonsillopharyngitis available with the indices
of the spontaneous NBT >25% of formazan positive cells was 1.2 (95% Cl 0.8-1.9), and
an attributive risk was 0.10. The stimulated NBT >40% of formazan positive cells was
associated with the risk of non-streptococcal etiology of ATP in the following way: relative
risk — 1.4 (95% Cl 1.0-2.1), attributive risk — 0.16.

Therefore, only high values of the stimulated NBT-test of the blood neutrophils were
indicative of a reliable risk of non-streptococcal nature of acute tonsillopharyngitis in
children.
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Table 3
Diagnostic value of Interleukin-6 in the detection of non-streptococcal GTP when children are admitted
to the hospital

Diagnostic value, % (95% Cl) UL re'la.t_lonshlp i
plausibility
Indexes . . )
T . Prognostic value positive | negative
sensitivity | specificity . "
positive result | negative result | result result

IL-6 <10.0 pg/ 77.1 51.6 61.4 69.3 16 0.4
ml (67.6-85.0) |(41.3-61.8) |(52.3-70.0) (57.4-79.5) ’ )

Note: IL - interleukin.

In infectious inflammation, a special case of which is acute tonsillopharyngitis,
its mediators are determined in the blood, which have a pro-inflammatory effect, in
particular interleukin-6.The level of this cytokine depends on the severity of inflammatory
changes, which would distinguish viral infection from bacterial. In our study, we analyzed
the diagnostic value of interleukin-6 in children with GTP, the results are shown in Table 3.

These data indicate that the lack of a clear general inflammatory response of the body
in acute tonsillopharyngitis can be used to establish the non-streptococcal etiology of the
disease. This is due to the fact that the use of interleukin-6 in serum has a high sensitivity
and moderate prognostic value of a negative result.

The risk indicators of interleukin-6 in establishing the non-streptococcal etiology of
GTP when children were admitted to the hospital were as follows: the odds ratio was
3.6 (95% Cl 2.0-6.6), the relative risk — 2.0 (95% Cl 1.6-2.5), attributive risk — 0.31, which
probably indicated a high risk of non-streptococcal etiology of acute tonsillopharyngitis.

B CONCLUSIONS

1. Considering a low ratio of likelihood of paraclinical indices in children, there is no
reason to use them to verify non-streptococcal and streptococcal etiology of acute
tonsillopharyngitis.

2. The results of the stimulated NBT-test of neutrophil granulocytes of the blood
more than 40.0% of formazan positive cells were indicative of a reliable risk of non-
streptococcal ATP in children available (OR=1.9; 95% Cl 1.1-3.5).

3. Inthe presence of interleukin-6 <10.0 pg/ml, in the serum the risk of non-streptococcal
etiology of acute tonsillopharyngitis is 3.6 (95% Cl 2.0-6.6), and the sensitivity of this
testis 77.1%.
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