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The aim of the study — to learn and research clinic-
epidemiological features of infectious mononucleosis in the
North-Eastern region of Ukraine.

Materials and methods. There were 122 patients with
infectious mononucleosis, who were hospitalized in 2012—
2014 in the Sumy regional infectious clinical hospital named
after Z.Y. Krasovytskyi. The diagnosis «infectious mono-
nucleosis» was made on the grounds of epidemiological
and clinical data, results of additional laboratory and instru-
mental examination techniques according to the common
criterions clinical practice.

Results. The incidence of infectious mononucleosis in
the North-Eastern region of Ukraine is high and has increas-
ing tendency. Infectious mononucleosis more often affects
children and young people. In epidemiological anamnesis
shows a long-term contact with the similar infectious patients
in vast majority of patients. Clinic of infectious mononucle-
osis is characterized by the extensive polymorphism. The
most characteristic features of infectious mononucleosis is
generalized lymphadenopathy, tonsillitis, hepatolienal syn-
drome. Diagnostic criterion for infectious mononucleosis
among the indicators of total blood values are leukocytosis
due to lymphocytosis and monocytosis, reduction of level
segmented neutrophils, slight increase of maintenance
banded neutrophils, erythrocyte sedimentation rate (ESR)
and also presence of atypical mononuclear cells. Disin-
toxication therapy is widely used for treatment of patients
with an infectious mononucleosis as the toxication takes
place. Combination of antiviral group ANA with immuno-
modulating drugs is considered perspective therapy of
patients with infectious mononucleosis, that considerably
increases the efficiency of antivirals. Prescription of antibi-
otics for infectious mononucleosis is necessary in cases
when there are indications (secondary bacterial infection,
about indicators of inflammatory changes during 5 and even
more in blood analysis with lacunar tonsillitis or necrotic
tonsillitis).

Conclusions. The incidence for infectious mononucle-
osis in the North-Eastern region of Ukraine is high and has
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increasing tendency and often affects children and young
people.

Key words: infectious mononucleosis; Epstein-Barr
virus; clinic-epidemiological features.

The problem of infectious mononucleosis (IM) caused
by y-herpesvirus 4 types has become more and more im-
portant nowadays. Firstly, it is connected with high spread
of Epstein-Barr virus (EBV) among the world’s population,
which reaches 80-100 % polyetiologic disease, ease of
infection, polymorphism of clinical manifestations, frequent
development of complications, high infant mortality (up to
15.8 %), lack of means of specific prevention and etiotropic
therapy, long-term ability of the virus to persist in the body,
a tendency to recurrent and chronic disease [1, 2].

IM is traditionally considered as childhood diseases.
However, recently many cases of IM are registered in adults.
There are diagnosed 2.8-3.5 min cases of IM every year in
the world, 1/3 of them are in adults. Index of incidence of
IM generally in Ukraine ranges from 12-14 to 100 thousand
population during 2012-2014 years [3, 4].

After primary infection the virus stays in the body of
immunocompetent individuals in a latent form and is lo-
cated in the epithelial cells of the mucous membrane of the
oropharynx, the system B-lymphocytes in the form of nu-
merous episoms that are located in the nucleus, at the same
time not integrating with cellular genome. Episoms replica-
tion occurs only as a result of cells division and daughter
cells also contain the virus. Activation of Epstein-Barr virus
infection is a marker of immunosuppression and it is always
evident as affection of the blood and lymphatic system [1,
4-8].

IM belongs to groups of «new» infectious diseases of
XXI century. At the present stage, studying of etiologic fac-
tors, new pathogenetic mechanisms, clinical manifestations,
diagnostic features and treatment issues doesn't lose its
relevance. In the recent years, a significant increase of IM
morbidity is registered in Ukraine. Previously, progress of
IM was associated with EBV, now the role of other causative



agents, predominantly, sets of herpesviruses, is proved [9,
10]. One important problem of an action-oriented health
protection is an inadequate efficiency of common labora-
tory techniques of etiological diagnostics, ambiguous inter-
pretation of findings, which does not allow making the exclu-
sion of IM. As of today, it is assigned that disease is associ-
ated with set of cancer, predominantly lymphoproliferative
disorders and autoimmune diseases. The relevance of the
problem and need for diagnostics of IM are also connected
with frequent formation of auxiliary immune deficiency in
survivors [11].

By studying the clinical and epidemiological features of
infectious mononucleosis in Sumy, recommendations for it
early diagnosis and prevention among the general popula-
tion.

Materials and methods

There were 122 IM patients under supervision, who were
hospitalized in 2012-2014 in the Sumy Regional Infectious
Diseases Hospital named after Z. Y. Krasovytskyi. The age of
patients ranged from 18 to 79 years, among them were 66
females and 56 males.

The procedure of examination corresponds to the
standards of the Ethical Committee.

The inclusion of patients into the examination was carried
out according to the following criterion:

e presence of typical clinic implications;

e complex clinic laboratory examination.

The results of clinical and laboratory examination of 122
IM cases, which were randomized by gender and age, were
analyzed. Diagnosis of “infectious mononucleosis” was made
on the grounds of epidemiological and clinical evidence, results
of extra laboratory and instrumental examination techniques
according to the common criterion of clinical practice.

Etiological decoding was carried out by detection of
antibodies to EBV by method of enzyme-linked immunosorbent
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assay (ELISA) and finding DNA of this virus in the blood serum
by method of polymerase chain reaction (PCR). To exempt
viral hepatitis, the part of patients underwent the identification
of anti-HAV IgM, HBsAg and anti-HCV IgG. The presence of
cytolysis syndrome was diagnosed on the grounds of activity
of alanine aminotransferase (ALAT), and mesenchymal
inflammatory syndrome on the grounds of thymol turbidity test.

Besides physical examination, all the cases were run by
laboratory examinations. The parameters of peripheral blood
such as concentration of hemoglobin, red blood cells, platelets,
white blood cells, ratio of different types of white blood cells in
the leukogram, ESR (Cobas Micros) were determined.
Expected integrative hematological indicators (Leukocytal
index (LI), leucocyte intoxication index (LII), Leukocytal
intoxication index 2 (LIl 2), index of leukocytes shift (ISL),
lymphocytic-granulocytic index (ILG), Index of lymphocyte ratio
and CM (ILCM), the general index (Gl), neutrophil-lymphocyte
ratio (NLR), the index of neutrophils and monocytes ratio (INM).

Results and discussion

According to supervision, 122 patients with infectious
mononucleosis were treated in 2012-2014 in Sumy Re-
gional Infectious Diseases Hospital named after Z. Y. Kra-
sovytskyi. The distribution by gender: women — 66 (54.1%)
men —56 (45.9 %). After analyzing, it can be concluded that
significant differences in the distribution of the incidence of
IM based on gender is not observed.

The average age of patients was (23.94+1.08) years
(from 18 to 79 years). The students dominated (59 %).
Analyzing the age structure of patients it was detected that
85 patients were hospitalized between the ages of 18 and
39 (69.7 %), 33 patients (27.0 %) — from 40 to 60 years,
and 4 patients (3.3 %) — aged 60 (Fig. 1).

Among hospitalized patients urban population pre-
vailed. It is about 75,4 % (92 persons), while the rural
population occupied only 24,6 % (30 people).
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Fig. 1. Distribution of patient for IM by age.
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Thus urban population suffers IM more often.

The vast majority of IM patients was an indication of
contact with such infectious patients —in 103 of all the 122
patients, as a percentage of 84.4 %, while concerning the
last 19 patients (15.6 % as a percentage according to com-
parison with the previous data less than 5 times), there was
not such data.

After analyzing the data presented in the chart, it can
be concluded that the epidemiological anamnesis of the
vast majority of patients have an indication of prolonged
contact with such infectious patients.

The disease often had intermedius severity in 90
(73.8 %) of IM patients. It was light course in 30 patients
(24.6 %), and severe course was observed in only 2 patients
(1.6 %).

Chills was found in 13 patients (11.0 %), sweating — in
23 patients (19 %), muscle pain — in 23 patients (19 %),
pain in the joints — in 33 patients (27 %). Often weakness
was observed in 93 patients (76 %), headache in 57 patients
(47 %), loss of appetite in 45 patients (37 %). 73 patients
(60 %) from the first days of illness complained of sore
throat, 32 patients (26 %) — to nasal congestion. There were
cases of severe right hypochondrium, and it was inherent
among 76 patients (62.3 %) (Tabl. 1).

Table 1
The frequency of the main complaints of IM patients

The main complaints of The detection rate

patients n=122 %
Chills 13 10.7
Sweating 23 18.9
Muscle pain 23 19.0
Joint pain 33 27.0
General weakness 93 76.2
Headache 57 47.0
Loss of appetite 45 37.0
Sore throat 73 60.0
Nasal congestion 32 26.0
Heaviness in the right 76 62.3
hypochondrium

Having analyzed the data presented in the table it is
possible to draw a conclusion that the main complaints of
patients for IM are (cold fit, hidrosis, myoneuralgia, arthral-
gia, general weakness, headache, loss of appetite), pha-
ryngalgia when swallowing, stuffiness in nose, heaviness
in the right hypochondrium.

Fever was the most constant manifestation (it was
observed in 113 patients, that in a percentage ratio makes
93 %).The temperature of body was rising from subfebrile
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to pyrectic, more often were constant (80 patients, 65.6 %),
remittent (31 patients, 25.4 %) or hectic (2 patients, 1.6 %)
for the character. Normal body temperature remained in 9
of 122 patients that in a percentage ratio makes only 7 %.
In 41 patients (34 %) duration of fever made up to 1 week,
in 49 patients (40 %) — up to 2 weeks, in other 23 patients
(19 %) — more than 3 weeks.

Conspicuous findings on tonsils were observed in ma-
jority of patients (94.3 %) and appeared from the 3-6th day.
There was hyperemia and «granulosity» of back of the
throat. Generalized lymphadenopathy was one of the lead-
ing syndromes for infectious mononucleosis. Post and
anterior cervical and angular gnathic lymph glands enlarged
more often. It size was 2.5 cm, they were moderate den-
sity, floating, not soldered with subiculum, slightly morbid
(painful). Besides, hepatomegalia and splenomegaly, there
was moderate. Jaundice of sclera and skin integument were
detected. All of them were referred to a hospital with provi-
sional diagnosis of an acute viral hepatitis. The jaundice
was low-grade or moderate and short-term (5-8 days).
Hepatitis Viral Marker A, B, C were not detected in these
patients. In 20 patients (16 %) typhoid maculopapular rash,
maculopapular rash occurred, it was hemorrhagic rash in
3 cases, maintained from 6 to 8 days, ill-defined sloughing
of skin occurred in 2 patients (Tabl. 2).

Table 2

Frequency of detection of the main objective data in
patients with IT

Frequency of
Objective status absolute | manifes-
count tation, %

Tonsillitis 115 94.3
Hyperemia and «granulosity» of 93 76.2
back of throat
Generalized lymphadenopathy 89 72.5
Banti's syndrome 74 60.7
Furred tongue 82 67.2
Heaviness in the right hypochon- 69 56.6
drium
Ochrodermia 6 4.9
Rash 20 16.0

Characteristic changes in clinical blood analysis were
leukocytosis (12.90 + 3.20 x109/), lymphocytosis (the indi-
cator averaged (57.23 + 2.57) %) and monocytosis (the
indicator averaged (12.3 + 0.40) %), nadir of segmented
neutrophils ((32.96+2.32) %), slight increase of mainte-
nance of stab neutrophils ((7.62+0.64) %), acceleration of
ESR (17.0 £ 1.0) mm/h. Atypical mononuclearalls occurred



in 55 % of patients and averaged (18.8+1.8) %. Average
values of other indicators of haemogram didn't differ from
normal range (Tabl. 3) [12].

Table 3
Blood values of patients with IM
Normal Mean value of
Blood value range blood v_alues
of patients
Leucocytes, x10%1 6.50+2.50 12.90+3.20
Band, % 3.50£2.50 7.62+0.64
Segmented neutrophils, % | 59.50+12.50 | 32.96+2.32*
Eosinophils, % 2.75+0.25 1.0+0.40
Basophils, % 1.0+0.02 0
Lymphocytes, % 28.0+9.0 57.23+2.57*
Monocytes, % 7.0+1.4 12.30+0.40
Atypical mononuclears, % 0 18.80+1.80*
Platelets, x10%I 270.0+6.7 207.0£5.40
Erythrocytes, x10%?/| 4.50+0.50 4.50+0.55
Hemoglobin, g/l 130.0+4.5 132.0£2.20
ESR, mm/h 8.0£1.5 17.0£1.0*

Note. * — Significant difference in performance compared to
the norm (p<0.05).

Therefore, leukocytosis by means of lymphocytosis and
monocytosis, decrease of segmented neutrophils, slight
increase of stab neutrophils level, ESR acceleration were
detected, and also presence of atypical mononuclear cells
is diagnostic criterion of infectious mononucleosis [13, 14].

Usage of integrated hematologic indexes (IHI) allows
to estimate the condition of different segments of immune
system, to identify types of adaptive organism response,
disease severity, its state and prognosis without using of
specific examination techniques (Tabl. 4).

IIt was established that, in comparison with healthy
individual, positive increase of LI, LGlI, GlI, positive decrease
of LII, NLI, LSI were observed, LI12, NMI, LESRI, that de-
notes the presence of endogenic toxicosis, which is caused
by infectious process and abnormality of immunological
reactivity.

In this way, IHI examination showed that unspecific
immunological reactivity of IM cases is different from one
of healthy individuals.

The specific diagnostics suggests the carrying out of
ELISA. Among inspected cases, 68 individuals (55.3 %)
have IM caused by EBV, 16 (12.8 %) — CMV, markers of
both viruses. All the cases were HVI-negative. Anti-HAV,
IgM, HBsAg and anti-HCV IgG were not detected in any
case (fig. 2) [15].

OPUTHANBHI AOCIAXXEHHA

Table 4
Integrated hematological indexes of IM cases

Integratgd hematological Healthy IM cases
indexes
LI 0.52+0.04 2.84+0.46*
LIl 0.98+0.16 0.53+0.10*
L2 1.60+0.50 0.73+0.09*
LSl 1.9940.15 0.76+0.03*
LESRI 1.87+0.76 0.65+0.08
ILG 4.56+0.37 21.88+2.74*
Gl 6.13+0.47 22.53+2.75*
NLI 2.47+0.21 0.86+0.12*
NMI 11.83+1.3 9.92+0.85

Note. * — Significant difference in performance compared to
the norm (p<0.05).

CMV
11%

EBV+CMV
25%

Fig. 2. Distribution of IM cases according to ELISA results.

Having analyzed the data shown on the diagram, one
can conclude, that IM is not caused only by EBV, but other
herpes viruses, especially CMV and also it is often concur-
rent infection EBV+CMV.

Conclusions

Conducted studies suggest the following conclusions
according clinical and epidemiological features of infectious
mononucleosis in the North-Eastern region of Ukraine.

1. The incidence of infectious mononucleosis in the
North-Eastern region of Ukraine is high and has increasing
tendency.

2. Infectious mononucleosis more often affects children
and young people.

3. In epidemiological anamnesis shows a long-term
contact with the similar infectious patients in vast majority
of patients.

4. Clinic of inflectious mononucleosis is characterized
by the extensive polymorphism. The most characteristic
features of infectious mononucleosis is generalized
lymphadenopathy, tonsillitis, hepatolienal syndrome.
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5. Diagnostic criterion for infectious mononucleosis
among the indicators of total blood values are leukocytosis
due to lymphocytosis and monocytosis, reduction of level
segmented neutrophils, slight increase of maintenance
banded neutrophils , erythrocyte sedimentation rate (ESR),
and also presence of atypical mononuclear cells.

6. Disintoxication therapy is widely used for treatment
of patients with an infectious mononucleosis as the
toxication takes place. Combination of antiviral group ANA
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with immunomodulating drugs is considered perspective
therapy of patients with infectious mononucleosis. That
considerably increases efficiency of antivirals. Prescription
of antibiotics for infectious mononucleosis is necessary in
cases when there are indications (secondary bacterial
infection, about indicators of inflammatory changes during
5 and even more in blood analysis with lacunar tonsillitis or
necrotic tonsillitis).
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O)XEHHSI BIONOBIOHO 00 3a2a/IbHUX KpUMEPIiB y KAIHIYHIl
npakmuuyi.

Pe3ysibmamu. BcmaHo8/1eHo, W0 3aXB80prosaHicmb Ha
IM y TigHi4HO — CXiOHOMY pe2ioHi YkpaiHu sucoka i Mae
meHOeHUito 00 3pocmaHHs. BuzHayeHo, wo Ha IM vac-
miwe xgopitomb dimu ma ocobu Mos100020 BiKy. Mi0-
msepoXeHo, Wo 8 ernidaHamHesi y 6isibluocmi obecme-
)KEHUX € BKasiska Ha mpusasiuli KOHmakm 3 nooi6HUM
iHbekyitiHuM XBopuM. 3’sicosaHo, W0 xBopoba nepe-
BaXHO Mae cepedHbomshxkul nepebie. BusHauyeHo, ujo
OCHOBHUMU cKapz2amu npu IM € iHmokcukauisi, 6isb y
20p/1i MPU KOBMaHHI, 3ak/1adeHicme Hoca, MsXKicmb y
npasomy niopebep’i. BcmaHos/ieHoO, Wo y munosux
Bunaokax aapsiyka € 0OHUM 3 Halbi/lbw nocmilHuUx
03Hak XxBopobu. MiomsepadxeHo, Wo KiiHika IM xapak-
mepu3syembCsi BUPXXEHUM ro/1iMopgpiamMomM. Halixapak-
MEPHIWUMU 03HaKkamu rpu YbOMYy € 2eHepasli3osaHa
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nimgpadeHonamisi, MoH3uaim, 2enamoJsiieHasabHul
CUHOPOM. BusHa4eHo, wjo ceped nokasHUKIB 3a2a/lbHO-
20 aHasizy Kposi OiacHocmu4YHUMU Kpumepismu 07151 IM
€ 1elikoyumo3s 3a paxyHoK /liMehoyumo3sy ma MOHOYU-
moa3y, 3MEeHWEeHHSs PIBHSI ceaMeHmosioepHUX Helimpo-
pinis, He3Ha4YHe MioBUWEHHSI BMICMY Ma/iuyKosI0epHUX
Helmpoaginis, npuckopeHHs LLIOE, a mako) HasiBHICMb
amurosux MOHOHYK/ieapis. [oc/lioXeHHs1 iHmeapasib-
HUX 2eMamosio2i4HUX MOKa3HUKIB Mokasasao, Wo He-
crieyucpivyHa iMyHo/102iYHa peakmusHICMb y XBOPUX Ha
IM BiOpi3HsiEMbCS BI0 Makoi'y 300poBuUX 0Ci6. 3 BUKO-
pucmaHHsIM Memodis crieyugbidHoi diagHOCMUKU Bcma-
HOB/IEHO, W0 IM BUK/IUKaE HE Mi/IbKU 8ipyc EnwmelHa-
bapp (BEB), a U iHwi 2eprecsipycu, 0co6/1u8o yumo-
meeanosgipycu (UMB), a makox yacmo ye €
Mikcm-iHehekyisi — BEG+LIMB. Busis/ieHo, Wo rnepcriek-
MUBHUM Y JIIKyBaHHI XBopuXx Ha IM ssaxxaembcsi Moeo-
HaHHs1 npomusipycHuUx npenapamis 2pyrnu AHA 3 imy-
HOMOOY/IH0I0HUMU fipenapamamu, MPU3HaYeHHs1 aHmu-
6iomukis HeobxiOHe siuwe B pasi NPUeOHaHHs
b6akmepiliHoi iHghbekyii.

BucHOBOK. 3axsoptosaHicmb Ha iHheKyiliHuli MOHO-
HyKk1e03 y [iBHIYHO-CXIOHOMY pezioHi YKpaiHu BUCOKa
i Mae meHOeHyit0 00 3pOCMaHHS, Yacmo spaxae dimel
i Monooux nroded.

Knrouosi cnosa: iHhekyiliHuli MOHOHYK/1€03, BIipyC
EnwmedliHa-bapp, K/iHiko-enioemiosioaiyHi 0cob/1usoc-
mi.
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