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Features of the clinical course of streptococcal and Epstein-Barr virus tonsillopharyngitis
in children at the present stage

Introduction. Acute tonsillopharyngitis is an inflammatory process of the pharyngeal mucosa, which also involves the tonsil tissue,
caused by various microorganisms. This disease is widespread among the population, especially among children, accounting for 1.3% of all
outpatient visits. Early etiologic diagnosis is key for optimized treatment in childhood, which will avoid the irrational use of antibacterial
therapy.

The aim of the study. To study the features of the clinical course of streptococcal and Epstein-Barr virus tonsillopharyngitis in children
to optimize treatment.

Materials and methods. We examined 103 children of different ages with acute tonsillopharyngitis who were treated in the infectious
boxed wards No. 1 and No. 2 of the Chernivtsi Regional Children's Clinical Hospital during 2017-2019 and 2022-2023. The first (I) group
consisted of 63 patients with Epstein-Barr virus acute tonsillopharyngitis (EBV ATP), and the second (II) group consisted of 40 children with
the presence of BGSA in smear-prints/bacteriological culture — the group of streptococcal acute tonsillopharyngitis (SATP). The severity of
acute tonsillopharyngitis was assessed by the constellation principle.

Results and discussions. During inpatient treatment, patients with Epstein-Barr virus acute tonsillopharyngitis complained of sore throat,
discomfort when swallowing, the presence of dyspeptic manifestations, and persistent lymphadenopathy for a longer period of time. In
particular, on the 5th day of hospitalization, these indicators were recorded with the following severity, which was assessed according to the
constellation principle: sore throat > 2 points, sore throat discomfort > 2 points, dyspeptic manifestations > 1.5 points, lymphadenopathy
> 2 points. In children with streptococcal tonsillitis, clinical symptoms such as intoxication and headache were more pronounced.

Conclusions.

1. Preservation of sore throat > 2 points (sensitivity 68.2%), sore throat discomfort > 2 points (sensitivity 68.2%), dyspeptic manifestations
> 1.5 points (odds ratio 25.8%), lymphadenopathy > 2 points (odds ratio 5.1%) on the 5th day of inpatient treatment with high sensitivity and
probable risk are in favor of Epstein-Barr virus tonsillitis.

2. The predominance of severe symptoms of intoxication > 3.5 points (specificity 66.7%, odds ratio 5.1%) and headache > 1.5 points
(specificity 94.9%, odds ratio 12.9%) in patients with acute tonsillopharyngitis was more typical for streptococcal tonsillopharyngitis.

Key words: children, acute tonsillopharyngitis, group A beta-hemolytic streptococcus, Epstein-Barr virus.
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OcobsmmBocTi KJIiHiYHOrO nepediry crpentoxkokosoro ta Enmreiin-bapp-sipycHoro
TOH3WJIO(apuHTiTY Yy AiTell B cydacHUX yMOBax

Beryn. Toctpuii TOH3MIOGapUHTIT — 1€ 3aalbHUIA TpoLec CIU30BOi 00OTOHKH TIOTKH, KU TaK0XK OXOIUTIOE TKAHWHY MHITIATHKIB,
CNIPUYMHEHHI PI3HUMHU MiKpoopraHi3mMamu. JaHe 3aXBOPIOBaHHS IIMPOKO PO3MOBCIOMUKEHE Cepel HaceleHHs, 0COOIMBO JIUTSAYOTO BIKY,
cxnaznatoun 1,3% ycix amOynaTtopHux 3BepHEeHb. PaHHS eTioNoriyHa AiarHOCTHKA € KIIOYOBOIO TS IIPOBECHHS ONTHMI30BaHOTO JIIKyBaHHS
y AUTSYOMY Billi, III0 JO3BOJIUTH YHUKHYTH HEPaliOHATFHOTO BUKOPHCTAHHS aHTHOAKTEPiaIbHOI Tepartii.

Meta gocaixkeHHsi. BuBunt 0coOnMBOCTI KiIiHIYHOTO Tepediry crpentokokoBoro Ta EmmreitH-Bapp BipycHOTo TOH3mIO(papHHTiTY
B JITEH JUIS ONTUMI3ALil JTIKyBaHHS.

Marepiaau ta meroau. O6ctesxeno 103 aiTeil pi3HOTO BiKy, XBOPUX Ha TOCTPHUI TOH3WIO(DAPHUHTIT, SIKI 3HAXOAMIIHCS Ha CTAL[IOHAPHOMY
nmiKyBaHHI iHeKIiiHNX OokcoBanux BiamiieHp Nel Tta No2 OKHII «YepHiBenpka oOnacHa AWTSAYA KITIHIYHA JKApHI» BIPOIOBXK
2017-2019 pp. Ta 2022-2023pp. Iepmry (I) 3 Hux yrBopmn 63 xBopux Ha Emmreitn-bapp BipycHuii rocpuit Tomsunogpapunrit (EBB I'TD),
a apyry (1I) chopmysano 40 miteil i3 HasgBHICTIO y Ma3Kax-BigOuTKax/Oakrepionoriunomy 3aciBi BI'CA — rpyma cTpenToKoKOBOrO TOCTpOro
torunodapunrity (cI' TD). OmiHKy TSHKKOCTI epediry TocTporo TOH3MI0(DAPHUHTITY OLMIHIOBAIN 32 KOHCTEISIIIHHIM MPUHITHITIOM.
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Pe3yabrarTu Ta 06roBopenHsi. Brponox cranioHapHOro JikyBaHHs nauienty 3 Enurreitn-bapp BipycHUM rocTpiM TOH3UI0(apUHTITOM
TpUBAJIIIE CKapyKHIacs Ha 6111 B TOpIIi, AMCKOM(OPT IPH KOBTAHHI, HASIBHICTB AMCIICTICHYHNX NPOSIBIB, 30epexeHHs JliMpaieHomnarii. 3o0kpema,
Ha 5-Ty 100y mepeOyBaHHS B TOCIITANI JIaHi MOKa3HUKH PEECTPYBATMCS 3 HACTYITHOK BHPA3HICTIO, SIKa OILIHIOBAJTACS 33 KOHCTENSAIIHHIM
npUHIMIIOM: 611k B Topti > 2 6aiiB, auckoMdopT B Topii > 2 GaniB, AUCHIENTHYHI MposiBu > 1,5 Oaia, miMdaneHonaris > 2 6amiB. Y airteit 3i
CTPENTOKOKOBUM TOH3HJIITOM O1IBII BUPA3HUMH OyJIM TaKi KIIHIYHI CHMIITOMH, SIK IHTOKCHKAIIisl T4 TOJIOBHUHN OLITb.

BucnoBkH. 306epexeHHs Ha 5-Ty 100y CTaI[iOHApPHOTO JTiKyBaHHSA 00110 B TopIi > 2 6aniB (4yTuBicTs 68,2%), auckomdopTy B ropi > 2
OaniB (uyTuBicTs 68,2%), AUCHenTUYHUX MPOsiBiB > 1,5 Gaa (BixHOMmEHHS waHCiB 25,8%) nimMbaneHonarii > 2 6asiB (BiAHOIICHHS IIAHCIB
5,1%) 13 BUCOKOIO Uy TIMBICTIO Ta BIPOTi{HUM PU3MKOM CBi4aTh Ha KopucTh Enmteiin-bapp BipycHoro Tomswmiity. [lepeBaxanHs y XBoporo
Ha TOCTPHI TOH3UIO(APHHTIT BUPA3HIX CHMIITOMIB iHTOKCHKaMii > 3,5 6ana (cnerudidnicTs 66,7%, BinHOMEHHS maHciB 5,1%) Ta roI0BHOTO
Oomo > 1,5 Ganis (cneudiunicts 94,9%, BinHomeH s mwaHciB 12,9%) Oyo XapakTepHIIINM JIs CTPENTOKOKOBOTO TOH3MIO(DAPHHTITY.

Kitrouogi ciioBa: nitn, roctpuii TOH3MI0(apHUHTIT, 6eTa TeMOTITHIHIN CTpenToKoK rpynu A, Emmreiin-bapp Bipyc.

Introduction. Every year, a significant number of cases
of upper respiratory tract infections (URTIs) are reported,
especially among children. One of the most common man-
ifestations of URTISs is acute tonsillopharyngitis (ATP), an
inflammatory disease of the pharyngeal mucosa and ton-
sils, an important aspect of successful treatment of which is
differential diagnosis to identify the etiologic factor [1-3].
Early etiologic diagnosis is an important component of
successful treatment, as it can prevent the irrational use of
antibiotics, which in turn will have a positive impact on
the problem of antibiotic resistance in the population. The
global growth of antibiotic resistance poses a significant
threat, reducing the effectiveness of empirical antibiotics in
situations where they are really needed [4—6].

The vast majority of cases of ATP are caused by viruses,
such as adenoviruses, cytomegaloviruses, rhinoviruses, and
Epstein-Barr virus. Bacterial genesis accounts for a much
smaller share in the structure of the incidence, but is no less
important. The bacterial pathogen that most often causes ATP
in children is group A beta-hemolytic streptococcus [7-10].
This pathogen is quite dangerous due to the possible subse-
quent occurrence of complications, namely acute rheumatic
fever, post-streptococcal glomerulonephritis, and others.

Frequent manifestations of acute tonsillitis are the sud-
den onset of characteristic clinical symptoms, such as pain
and discomfort in the throat (with or without difficulty
swallowing), enlargement and hyperemia of the tonsils
(with possible plaque), enlargement of the cervical lymph
nodes, fever, and general malaise [11-14].

The differential diagnosis of BGSA tonsillitis is based
on clinical symptoms, blood tests, rapid antigen tests, and
tonsil culture. Blood tests do not have significant diagnos-
tic value in making a diagnosis. The method of bacterial
culture of tonsil material is characterized by greater spe-
cific sensitivity compared to rapid tests. In turn, a sig-
nificant advantage of the latter is the speed of execution
(5-10 minutes), which significantly speeds up the diagno-
sis with the subsequent prescription of rational treatment
[15-16].

A significant disadvantage of rapid tests is the high cost
of equipment and, accordingly, the lack of state support for
this type of testing. In Ukraine, the method of bacterial cul-
ture from the tonsils is in demand, but in the early stages of
diagnosis, this examination has no diagnostic value due to
the long wait for test results.

The diagnosis of acute tonsillitis remains predomi-
nantly clinical, and distinguishing viral infection from
bacterial infection is still a difficult issue. Thus, clinical
diagnostic approaches, especially in resource-limited set-
tings, remain relevant and allow, based on the results of

diagnostic tests, to use clinical experience in optimizing the
etiotropic treatment of children with GTF. Monitoring of
the totality of symptoms of the disease, reflecting the sever-
ity of its course, seems to be a rather promising additional
component in the diagnostic process [17].

The aim of the study. To study the features of the clini-
cal course of streptococcal and Epstein-Barr virus tonsillo-
pharyngitis in children to optimize treatment.

Materials and methods. To achieve the aim of the
study, a cohort of 103 children of different ages with acute
tonsillopharyngitis who were inpatients during 2017-2019
and 2022-2023 was comprehensively examined on the
basis of infectious boxed departments No. 1 and No. 2 of
the Chernivtsi Regional Children's Clinical Hospital.

The average age of the patients was 7.18+0.42 years,
50.5% of boys (n=52) and 49.5% of girls (n=51), respec-
tively (P<0.001). The age distribution of the group of
examined patients showed a predominance of children of
preschool and early school age (59.2%), in early childhood,
ATP was recorded in 20.3% of cases and in adolescence —
in 20.5%.

All children underwent a comprehensive examination,
among which the group-forming feature was the presence
or absence of f-hemolytic group A streptococcus (BHSA)
in smear-prints or inoculation from the tonsillar surface. To
confirm the Epstein-Barr viral etiology of acute tonsillo-
pharyngitis, serological testing by enzyme-linked immu-
nosorbent assay for IgM and IgG to VCA EBV was used.
Based on this analysis, two clinical observation groups
were formed. The first (I) was formed by 63 patients with
Epstein-Barr virus acute tonsillopharyngitis (EBV ATP),
and the second (II) was formed by 40 children with the
presence of BGSA in smear-prints/bacterial culture — the
group of streptococcal acute tonsillopharyngitis (sATP).

When patients were admitted to an infectious diseases
hospital, the severity of acute tonsillopharyngitis was
assessed according to the constellation principle in such a
way that as the severity of the course of ATP increased, the
sum of the points of the scale for assessing the severity of
acute tonsillopharyngitis developed by us increased.

The study results were analyzed by biostatistics and
clinical epidemiology. Statistical analysis of the results was
performed using Statistica-v.7.0 (StatSoft, USA) and Excel
XP for Windows.

Results and discussions. In the current episode of
acute tonsillopharyngitis, patients with EBV GTF were
admitted to the hospital on average 4.84+0.46 days after
the onset of the disease, patients with streptococcal ATP —
3.56+0.57 (min — 1 day, max — 21 days) (P>0.05). A bur-
dened epidemiologic history in the form of contact with
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patients with acute tonsillopharyngitis in clinical group I
occurred in 6.4% of children, and in group II —in 17.5% of
observations (P>0.05).

Upon admission to the infectious diseases hospital, the gen-
eral condition of patients in clinical groups I and II was moder-
ate in the vast majority of cases — 98.41% and 97.5% (P>0.05).

A common symptom of the onset of acute tonsillophar-
yngitis in both groups was an increase in body tempera-
ture, so in clinical group I it reached 2.43 points, in clinical
groupII-3.54 points. Febrilebodytemperature (38.5-390C)
at the onset of the disease with high sensitivity (69.3%) and
a positive predictive value of 62.7% indicated streptococ-
cal tonsillitis.

It is believed that pain and discomfort in the throat in
children with Epstein-Barr viral ATP are more pronounced
than in other etiologic factors. In the analysis of the dynamics
of sore throat severity in children during 7 days of inpatient
treatment, a significant difference was found on days 5-7.
Thus, in children with EBV acute tonsillopharyngitis, the
severity of pain was higher on day 5 — 2.21+0.97 points,
and in patients with sATP — 1.74+0.71 points (P<0.05),
on day 6 — 1.85+0.8 points and 1.38+0.54 points
(P<0.05), respectively, on day 7 — 1.75+0.77 points and
1.13+0.34 points (P<0.05), respectively.

In our study, the above indicators in the first days did not
differ significantly in the comparison groups, but on day 5,
with the same sensitivity, 68.2% indicated EBV infection.
The risk of EBV tonsillitis increased by 1.5% in the sever-
ity of sore throat > 2 points and by 1.7% in the presence of
sore throat discomfort with a severity of > 2 points.

Dyspeptic manifestations in children of clinical group
I were more pronounced, especially in the first 4 days of
inpatient treatment compared with the cohort of patients
of clinical group II. Thus, in children with EBV ATP, the
above indicator on day 1 was 1.83+1.06 points, and in
patients with sATP — 1.23+0.48 points (P<0.05), on day 2 —
1.57+0.73 points and 1, 1+0.31 (P<0.05), respectively, on
day 3 —1.41+0.56 points and 1.01+0.01 points, respectively
(P<0.05), on day 4 — 1.22+0.46 points and 1.0+0.01 points,
respectively (P<0.05). The greater severity of dyspepsia in
children with Epstein-Barr virus tonsillitis is probably due
to the pathogen's tropism to the gastrointestinal tract and
liver and spleen damage. It should also be noted that the
severity of dyspeptic manifestations > 1.5 points on day 5
of treatment with a specificity of 99%, a positive predictive
value of 95.4% indicated in favor of EBV ATP, and the risk
of development in the presence of this symptom increased
by 25.8%.

The severity of lymphadenopathy > 2 points on the 5th
day of hospitalization with a specificity of 87.1%, a posi-
tive predictive value of 76.8% indicated in favor of EBV
ATP, and the risk of development in the presence of this
symptom increased in 5.1%.

The above clinical characteristics of ATP in children
suggest that the presence of pathognomonic symptoms
of the disease with a certain severity (in points), or their
combination, allows an alternative solution to the issue of
infection caused by BGSA or other pathogens.

The manifestations of intoxication syndrome on the
first day of hospitalization and during 6 days of inpatient
treatment were significantly more pronounced in represent-
atives of clinical group II.

Thus, the presence of signs of intoxication with high
sensitivity (71.8%), specificity (66.7%), and the predictive
value of a positive result of 68.3% testified in favor of sATP.
The risk of infection caused by this pathogen in the presence
of an intoxication syndrome with a severity of > 3.5 points
was 5.1%. The presence of a headache > 1.5 points with a
high specificity (94.9%) and a positive predictive value of
89% indicated in favor of streptococcal tonsillitis.

Our study found that children with Epstein-Barr viral
tonsillopharyngitis were characterized by longer-lasting
complaints of pain and discomfort in the throat, the pres-
ence of dyspeptic symptoms, and lymphadenopathy on the
fifth day of inpatient treatment. Similar results are reported
in the works of other authors, where EBV infection was
associated with prolonged tonsillar symptoms, as well as
systemic manifestations of lymphatic system involvement
[Takacs et al., 2023; do Nascimento P, 2020].

In contrast, in the group of patients with streptococcal
tonsillopharyngitis, pronounced symptoms of intoxication,
an increase in body temperature above 38.5 °C, and head-
ache dominated. A similar clinical picture is described in
studies by J. Pallon et al., where high temperature, absence
of cough, and presence of tonsillar exudate are identified as
the most informative markers of bacterial etiology [Pallon
et al., 2021; Seeley A et al., 2021].

It is important to note that no single symptom can serve as a
reliable criterion for differentiating between bacterial and viral
tonsillopharyngitis. However, the use of a combination of clini-
cal signs and their severity in points (constellation principle), as
demonstrated in our work, increases the accuracy of diagnosis.
This approach is consistent with modern clinical scales (Centor,
FeverPAIN), which are also based on a combination of several
symptoms [Pallon et al., 2021, Sykes EA et al., 2020].

Table 1

Shows the dynamics of intoxication syndrome (in points) in acute tonsillopharyngitis in children
of comparison groups (M+m)

Days of inpatient treatment Group I — E;;i‘:,%l;mps of patlél;t)sup 11— SATP P
1 day 3.1140.99 3.77+0.54 P<0.05
2 day 2.46+0.99 3.44+0.59 P<0.05
3 day 1.9440.88 2.854+0.54 P<0.05
4 day 1.5440.78 2.62+0.67 P<0.05
5 day 1.3240.62 2.1+0.68 P<0.05
6 day 1.1840.49 1.85+0.54 P<0.05
7 day 1.1440.44 1.29+0.46 P>0.05

Notes: P— Student’s t-test; EBV ATP — Epstein-Barr virus acute tonsillopharyngitis; sATP — streptococcal acute tonsillopharyngitis
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Conclusions

1. Preservation on the Sth day of inpatient treatment of
sore throat > 2 points (sensitivity 68.2%, odds ratio 1.5%),
sore throat discomfort > 2 points (sensitivity 68.2%, odds
ratio 1.7%), dyspeptic manifestations > 1, 5 points (sensitiv-
ity 20.7%, odds ratio 25.8%) lymphadenopathy > 2 points

and probable risk are in favor of the Epstein-Bar for viral
tonsillitis.

2. The predominance of severe symptoms of intoxica-
tion > 3.5 points (specificity 66.7%, odds ratio 5.1%) and
headache > 1.5 points (specificity 94.9%, odds ratio 12.9%)
in a patient with acute tonsillopharyngitis was more typical

(sensitivity 20.7%, odds ratio 5.1%) with high sensitivity for streptococcal tonsillopharyngitis.
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