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Introduction 

Topicality. The problem of infectious mononucleosis (IM) caused by γ-

herpesvirus 4 types becomes nowadays more and more important. Firstly it is 

connected with high spread of circulation 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. 

IM is traditionally considered as childhood diseases. However, recently many 

cases of IM are registered in adults. There are diagnosed 2,8-3,5 mln cases of IM 

every year in the world, 1/3 of them are in adults. Index incidence of IM generally in 

Ukraine ranges from 12-14 to 100 thousand population during 2011-2013 years. 

After primary infection the virus stays in the body of immunocompetent 

individuals in a latent form and is located in the epithelial cells of of the mucous 

membrane of the oropharynx, the system B-lymphocytes in the form of numerous 

episoms that are located in the nucleus, at the same time not integrating to the cellular 

genome.Episoms replication occurs only as a result of cells division and daughter 

cells are 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 [2, 3, 4, 7, 10, 12, 14]. 

The purpose of the report. by studying the clinical and epidemiological 

features of infectious mononucleosis in Sumy recommendations for its early 

diagnosis and prevention among the general population. 

The task: 

1 Analyze the age and sex structure of patients with infectious 

mononucleosis. 

2  Investigate epidemiological features infectious mononucleosis at patients. 
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3 Investigate clinical features infectious mononucleosis at patients. 

The object of study: clinical and epidemiological features of infectious 

mononucleosis. 

The subject of study: persons with a diagnosis of "infectious mononucleosis" 

that were treated in Sumy Regional Clinical Infectious Diseases Hospital named by 

Z.J. Krasovytskyi. 

The scientific novelty of the results: conducted a situational analysis on the 

development of infectious mononucleosis in the territory of Sumy region, appreciated 

the breadth of infection among different groups in the region. The features of the 

clinical course of the disease. 
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CHAPTER 1 

Literature review 

Infectious mononucleosis is an acute anthroponomical viral infectious disease 

characterized by fever, generalized lymphadenopathy, tonsillitis, liver injury and 

spleen with characteristic changes of immune status [16]. 

EBV plays an important role in the structure of infectious lesions and it is quite 

common in the human population, approximately 90-100% of adults and 50 to 80% 

of children are infected by it. 

EBV belongs to the subfamily of γ-herpesviridae, and family of Herpesviridae. 

Its feature is the ability to replicate and persist in B-lymphocytes (main target cells), 

without causing lysis of infected cells. The virus is not eliminated from the human 

body to lymphoid and reticular tissue, causing a kind of immunopathological process 

that makes similar EBV to HIV [15]. 

EBV consists of superсapsid, cubic form nucleocapsid and double-stranded 

DNA.Currently 4 immunogenic proteins are known, and determining of antibodies 

makes it possible to differentiate stage of infection: 

1 Early antigen (EA) appears first in response to infection and the first one 

disappears (after 4-6 weeks). 

2 Viral capsid antigen (VCA) appears during the initial or responsive infections. 

3 Epstein-Barr nuclear antigen (EBNA) is a marker of immune memory after 

recovering (it appears within 6 months after contaminationand persists for the 

term of life). 

4 Latent membrane protein (LMP) indicates latent or persistent infection. 

Today, according to the view of many researchers, IM should be considered as 

polyetiologichuman herpes virus disease. According to modern literature data, IM is 

most often associated with human herpes virus IV, but other viruses of the family 

Herpesviridae also may cause to it.Cytomegala virus (CMV) ranks the second place 

by frequency of in the etiological structure of MI and constitutes10-33% of all cases 
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of MI. Herpes simplex virus (HSV) VI type diagnosed in 6-14,5% of cases. HSV-I 

and HSV-II type are considered extremely rare in the capacity of etiological factors 

of IM [12,14,15,19]. 

The source of Epstein-Barr virus infection is a patient with the acute stage of the 

disease, including the erased course, patient is with reactivation of persistent infection 

in which the duration of the epidemic dangerous unlimited period and 

alsoviruscarriers.Germ transmission occurs by airborne droplets, transfer factor is 

virus contaminated saliva. The virus is secreted in saliva in the prodromal stage, 

during the height of the disease and convalescence period up to 6 months. Because of 

the lack of cough and cold EBV stands out not intensively for a short distance from 

the patient, so the infection required a prolonged contact. French doctors have given 

this infection the name "disease of grooms and kisses." Children often become 

infected with EBV by toys contaminated saliva of a sick child or virus. It is important 

in the spread of infection common use of sick and healthy people housewares and 

linens. It is also possible ways of transmission such as hemo and sexual contact. 

Cases of vertical transmission of EBV from mother to fetus allow to assume that this 

virus can be the cause of intrauterine anomalies. Often people get sick infectious 

mononucleosis in the winter and spring. After the tolerated disease a strong immunity 

persists [1, 4, 5, 14]. 

It is proved that EBV spreads everywhere, antibodies to the virus are found in all 

investigated populations, it infected about 80 to 90% of the world population. The 

research revealed a great diversity in the time of initial infection and the extent of the 

spread of infection. The contamination of the representatives of wealthy segments of 

the population of developed countries occurs most often between the ages of 14-15 

years, and the population of developing countries already infected up to 3-5 years in 

70-100% of cases. However, despite the widespread dissemination and transmission 

in different regions it is marked the diversity of clinical diseases caused by a virus-

infectious mononucleosis dominates in Europe,  

nasopharyngeal carcinoma - in Asia, and Burkitt's lymphoma - in Africa [14.18]. 
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According to modern concepts in the pathogenesis of EBV infection can be 

identified 7 periods: 

1) penetration agent (the incubation period); 

2) lymphogenous entry of agent to regional lymph nodes, liver, spleen, with 

subsequent hyperplasia (primary reproduction and accumulation of agent); 

3) EBV viremia with generalization and systemic lymphoid tissue reaction; 

4) infectious and allergic phase (the height of the disease); 

5) systematic affection of lymph nodes, liver, spleen, transformation of B-

lymphocytes into a typical mononuclear cells; 

6) immune restructuring: the period of symptoms waning with possible persistence; 

7) a productive immune response (release the body from EVB, recovery) or lowered 

immune response (persistence of EBV, auto- sensitization, chronicity, developing 

lymphoproliferative syndrome, lymphoma) or too active immune response (fatal IM 

or persistence). 

The gateway for the IM pathogen is the upper respiratory tract. Initially the 

virus affects the palatine and nasopharyngeal tonsils, which are exposed to active 

replication of the parasite. Penetrating into the lymph nodes, liver and spleen, the 

virus causes a hyperplastic process in these organs, accompanied by proliferation of 

lymphoid and reticulohistocytic elements and their release into blood. Viral particles 

are produced in B-lymphocytes. Affected cells acquire immortality (become 

immortalized) and the virus remains in them in an integrated state. This means that 

the virus does not replicate, does not produce its antigens and does not cause any 

damaging effect on the infected cell. On the other hand, these cells are not eliminated 

by protective mechanisms [1, 4, 5, 14, 17]. 

The incubation period for IM varies within 6-40 days. Sometimes the disease 

begins with a prodromal period of 2-3 days, characterized by moderate fatigue, mild 

lethargy, slight loss of appetite. In typical cases the disease has acute onset, body 

temperature rises to 38-39 °C. Patients complain on mild headache, nasal congestion, 

discomfort in the throat when swallowing, sweating. In general, the level of 

intoxication in IM is much lower than in fever of other etiology. Acute tonsillitis, 
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swollen lymph nodes, liver and spleen develop as early as in the first 3-5 days. Fever 

with IM may be constant, remissive or substandard, sometimes undulating. The 

duration of febrile period ranges from 4-5 days to 2-4 weeks or more. 

Lymphadenopathy is the most stable manifestation of the disease. First, 

cervical lymph nodes are increased, especially along the back edge of the 

sternocleidomastoid muscle, angle-wise of the mandible. Increase in these nodes is 

noticeable at a distance, when turning the head sideways. Sometimes lymph nodes 

have the appearance of a chain or bag and are often symmetrically located, reaching a 

diameter of 1-3 cm. They are flexible, moderately sensitive to the touch, not matted 

together, moving, the skin covering them is not changed. Axillary and inguinal lymph 

nodes may increase at the same time (bronchopulmonary, mediastinum and 

mesenteric lymph nodes increase less frequently). Certain difficulty in nasal 

breathing develops, the voice may change slightly. However, despite this, there is 

almost no nasal discharge during the acute stage of the disease, because posterior 

rhinitis develops in infectious mononucleosis, affecting the mucosa of the inferior 

nasal turbinate and the entrance to the nasal area of the throat. 

Symptoms of acute tonsillitis and pharyngitis develop simultaneously with 

lymphadenopathy. Changes in the tonsils may be catarrhal, follicular, lacunar, ulcer-

necrotic, sometimes with the formation of pearl-white or creamy plaque, and in some 

cases - soft fibrin films, which resemble diphtheria to some extent. Such attacks 

rarely may even extend beyond the tonsils, accompanied by fever or body 

temperature increasing after the previous decrease. In some cases IM has no 

manifested signs of tonsillitis. 

Enlarged liver and spleen is one of the permanent symptoms of IM. In most 

patients enlarged spleen is identified from the early days of the disease, it has 

relatively soft consistency, reaching maximum size at day 4-10 of the disease. Its size 

does not normalize until 2-3 weeks of the disease, following the normalization of the 

liver size. The liver also reaches its maximum size on day 4-10 of the disease. In 

some cases, enlargement of the liver may be accompanied by mild dysfunction and 

moderate jaundice. 
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In 5-25% of patients with IM develop rash, which can be spotty, spotty and 

papular, urticariac, hemorrhagic. Terms of its appearance vary, rash persists for 1-3 

days and resolves. Often it occurs when aminopenicillins (ampicillin, amoxicillin) are 

administered and is an immunoallergic reaction. 

Atypical course of IM is cases when there are only certain symptoms (e.g., 

polyadenitis) or most pronounced symptoms that are not typical: rash, jaundice, 

symptoms of the nervous system etc. The course of the disease is uneven, 

asymptomatic [5, 9, 10, 20]. 

Complications of IM are diverse: spleen rupture, meningitis, encephalitis, 

Guillain-Barre syndrome, paralysis, transverse myelitis, hemolytic anemia, 

thrombocytopenic bleeding, pharyngotracheal obstruction, uveitis, myocarditis, 

pericarditis [1, 4, 5]. 

Diagnosis is based on a set of anamnestic, clinical (intoxication syndrome with 

fever, acute tonsillitis, swollen lymph nodes, difficulty in nasal breathing, 

enlargement of the liver and spleen) and laboratory data. 

Changes in complete blood count in IM are rather typical. Leukopenia, which 

may appear in the first 2 days of the disease, is replaced by leukocytosis with 

significant increase in the lymphocyte and monocyte count. Levels of segmented 

neutrophils decrease, while the number of band neutrophils is even slightly increased. 

ESR increased slightly. The most characteristic feature is the presence of atypical 

mononuclear cells (old names: "monocytic lymphocytes", "virocytes", "Downey 

cells"). Their number can reach 20% of all leukocytes and more. They appear on 2-3 

day of the disease and are observed in the blood within 3-4 weeks, sometimes up to 

two months or more. In liver disease, activity of ALT and AST, bilirubin is 

moderately increased. 

Detection of serum heterophile antibodies to red blood cells of different 

animals (sheep, ox, horse, etc.) in IM is now almost not used because of certain 

technical problems and relative nonspecificity. The method of choice is ELISA, 

which enables to detect antibodies of different classes. PCR is also actively used, but 

this is quite expensive and not always available. Therefore, it is important to search 
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and develop new and effective methods of differential diagnosis of infectious 

mononucleosis, one of which is the use of lymphocyte to total white blood cells ratio 

(L/WCC) for differential diagnosis of infectious and mononucleosis and acute 

tonsillopharyngitis. L/WCC exceeding 0.35 is an indicator of IM and indicates the 

need for test for specific antibodies [3, 5, 6, 13, 21]. 

The approach to IM management must conform the clinical picture with 

mandatory regard of the severity, stage of IM and patient's age. Standard treatment 

includes antipyretics, nonsteroidal anti-inflammatory drugs, antihistamines (1st and 

2nd generation), hepatoprotectors and choleretics, detoxification infusion and vitamin 

therapy. Good effect is observed when using enterosorbents such as "White coal", 

Polysorb, Filtrum, Polyphepan. In severe IM short courses of corticosteroids are 

appropriate, but in mild cases their administration is not justified because EBV is 

potentially oncogenic and EBV infection causes immunosuppression of varying 

duration, which may increase with administration of hormones. 

 Ideas about expediency of prescription of antibiotics are very contradictory.   

Also there is no need in disposal antiinfectives when you have catarrhal tonsillitis. 

Indication for prescription of antibiotics is secondary bacterial infection. Such 

indications probably can be considered as continuation within 5 and more days 

apparent inflammatory changes in clinical blood analysis with the phenomena of 

lacunar and necrotic tonsillitis. When there is need for performing antibacterial 

therapy it is impossible to prescribe drugs of group of aminopenicillins because of 

high risk of progression of exanthema. In case of needit is necessary to use 

cephalosporin of 1st-3rd generations, lincosamides, and microlides. 

All modern anti-viral medications for IM treatment can be divided into two 

groups, which inhibit the activity of DNA polymerase of EBV: 

1) acyclic nucleosides analogs (ANA) – acyclovir, valacyclovir, 

gancyclovir, valganciclovir,  penciclovir, famciclovir; 

2) acyclic nucleotides analogs – cytofovir, adefovir.  

Of these ANA are used more often. The particularity of their effect is that these 

medications are inactive form of prodrugs, which transforms into an active form by 
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monophosphorylation under the influence of viral kinases, and then under the 

influence of cellular enzymes transform into the triphosphate form and then starts 

synthesis of viral DNA. The crucial moment, that defines the capability of effective 

usage of ANA, is that they transform into an active form only during lytic cycle of 

virus progress and they are not generated during latent (episomal) cycle. 

The usage of anti-viral medications together with immunomodulating 

medications may be promising. The order of interferon medications and its inductors 

is warranted upon intermedius and severe forms, when synthesis of proinflammatory 

cytokines is reduced and that is why the risk of transition of the EBV infection to the 

severe form increases. More often one uses recombinant alpha interferons – nitron A, 

roferon A, reaferon EC – one million UI intravenously during 5-7 days or every other 

day, suppositories viferon and laferobion in a dose of one million UI one suppository 

twice a day during 10 days. 

Since 1985 intravenous immunoglobulins are widely used in Europe. There are 

6 generations, and one of the latest is hyperimmunoglobulins, enriched by specific, 

high-affinity antibodies to viral and bacterial antigens. Hyperimmunoglobulins 

contain increased number of neutralizing antibodies to CMV, EBV and HSV of first 

and second types. Currently one uses human immunoglobulin against EBV, the basic 

component of which is specific IgG. Immunoglobulin is used in dose of 3ml 48 hours 

apart in the course of 4-5 introductions. 

The usage of synthetical low-molecular inductor of endogenous interferon 

cycloferon synthesis, which has immunomodulating, detoxifying and interferon 

induced activity and simultaneously has anti-inflammatory effect, is warranted when 

lingering IM. It is used according to the schedule: at first, medication in form of 

12,5% extraction is introduced intravenously 2ml (250mg) once per day during 5 

days, and then 5 more injections every other day, then 1 pill (150mg) per os twice per 

day. Curative effect is amplified when combined with the treatment of tonsils mucosa 

with 5% liniment of cycloferon 2-3 times per day. 

When treatment of IM cases anaferon, which has immunomodulating and anti-

inflammatory activity, stimulates humoral and cell-mediated responses of immune 
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system, accurately reduces concentration of viruses in the invaded tissues, effective 

for viral-bacterial infections of upper respiratory airway, combines with antibacterial 

therapy and supportive care, is worth noting. It is ordered according to the schedule: 

on the first day 4 pills 30 minutes apart during 2 hours in the morning and 3 pills 30 

minutes apart during hour and a half; from the second day – 1 pill 3 times per day. 

Good clinic laboratory effect is described when ordering polyoxidonium. It is 

ordered parenterally 6mg once per day for first three days, then 6mg per day every 

other day, a total of 5-10 injections for the full course of treatment. 

Usage efficiency of modern immunomodulating microbial medication subalin 

(one dose of medication contains not less than 1*109 of live microbial cells Bacillus 

Subtilis) has been proved. It is ordered 2 vials 30-40 minutes before meals 3 times 

per day during fortnight [8, 11, 12, 21]. 

 

     Summary 

IM belongs to groups of “new” infectious diseases of XXI century. At the 

present stage, studying of etiologic factors, 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. If 

previously progress of IM was associated with Epstein-Barr virus (EBV), now the 

role of other causative agents, predominantly sets of herpesviruses, is proved. An 

important problem of an action-oriented health protection is an inadequate efficiency 

of common laboratory techniques of etiological diagnostics, ambiguous interpretation 

of findings, that not always allows making the exclusion of IM. As of today, it is 

assigned that Epstein-Barr virus (EBV) is associated with the set of cancer, 

predominantly lymphoproliferative disorders and autoimmune diseases. The 

relevance of problem and need for diagnostics of IM are also connected with 

frequence formation of auxilary immune deficiency in survivors. 
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CHAPTER 2 

Materials and Techniques 

2.1. Subject of Research 

 

There were 122 IM cases under the supervision, which were hospitalized in 

2012-2014 in the Sumy Regional Infectious Diseases Hospital named by 

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 the standards of the Ethical 

Committee. 

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

following criterion: 

• presence of typical clinic implications; 

• complex clinic laboratory examination. 

 

2.2. Examination Techniques 

 

The results of clinical ant laboratory examination of 122 IM cases, which were 

randomized by gender and age, have been analyzed. Diagnosis “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 assay (ELISA) and finding DNA of this 

virus in the blood serum by method of polymerase chain reaction (PCR). To except 

viral hepatitis, part of patients was run the identification of anti-HAV IgM, HBsAg 

and anti-HCV IgG. The presence of cytolysis syndrome was diagnosed on the 
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grounds of activity of alanine aminotransferase (ALAT), and mesenchymal 

inflammatory syndrome on the grounds of thymol turbidity test. 

1 Besides physical examination, all the cases were run the 

laboratory examinations. The parameters of peripheral bloods 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), 

Leukocytal intoxication index of Kalf-Caliph (LII), Leukocytal intoxication index 

2 (LII 2), Index of leukocytes displacement (ILD), Index of lymphocytic and 

granulocytic (ILG), Index of lymphocyte ratio and CM (ILCM), the general index 

(GI):, Neutrophil to lymphocyte ratio (NLR), the index of neutrophils and 

monocytes ratio (INM). 
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CHAPTER 3 

Research results and discussions 

According to supervision, 122 patients with infectious mononucleosis were 

treated in 2012-2014 in Sumy regional Infectious Diseases Hospital named after Z. 

Y. Krasovytskyi. 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). 

There were dominated by students (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 prevailed. It is about 75,4 % (92 

persons), while the rural population occupied only 24,6 % (30 people). 

Thus urban population suffers IM more often. 
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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 comparison 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%) 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 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 patients 

The detection rate 

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 
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Heaviness in the right 

hypochondrium 

76 62,3 

Having analysed 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, arthralgia, general weakness, headache, loss of appetite), pharyngalgia 

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 

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 majority 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 leading 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 density, 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 provisional 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). 
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Table 2 – Frequency of detection of the main objective data in patients with 

IM 

Objective status Frequency of 

absolute count manifestation,  % 

Tonsillitis 115 94,3 

Hyperemia and 

"granulosity" of back of 

throat 

93 76,2 

Generalized 

lymphadenopathy 

89 72,5 

Banti's syndrome 74 60,7 

Furred tongue 82 67,2 

Heaviness in the right 

hypochondrium 

69 56,6 

Ochrodermia 6 4,9 

Rash 20 16,0 

 

Characteristic changes in clinical blood analysis were leukocytosis (12,90 ± 3,20 

х10
9
/l), lymphocytosis (the indicator 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 maintenance 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].
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Table 3 – Blood values of patients with IM 

Note. * - Significant difference in performance compared to the norm (р<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). 

Blood value Normal range Mean value of blood values 

of patients 

Leucocytes , х10
9
/l 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, х10
9
/l 270,0±6,7 207,0±5,40 

Erythrocytes, 

х10
12

/l 

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* 
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Table 4 – Integrated hematological indexes of IM cases 

Integrated hematological 

indexes 

Healthy IM cases 

LI 0,52±0,04 2,84±0,46* 

LII 0,98±0,16 0,53±0,10* 

LII2 1,60±0,50 0,73±0,09* 

LSI 1,99±0,15 0,76±0,03* 

LESRI 1,87±0,76 0,65±0,08 

ILG 4,56±0,37 21,88±2,74* 

GI 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 (р<0,05) 

It was established that, in comparison with healthy individual, positive increase 

of LI, LGI, GI, positive decrease of LII, NLI, LSI were observed, LII2, NMI, LESRI, 

that denotes 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. 3) [15].  
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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 

concurrent infection EBV+CMV. 
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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. 

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 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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PRACTICAL RECOMMENDATIONS 

1 Patients are hospitalized during the period of acute disease. 

2 A patient is provided by separate dishes and items of care. 

3 Medical screening for contacts in the pocket of infection is carried out within 

20 days with the purpose for case detection with atypical and subclinical 

forms. 

4 It is known that the major specific prophylaxis of virus infection is introduction 

of vaccines. The vaccines against CMV and EBV have been developing for 27 

years. All these researches conducted abroad and are in III phase of clinical 

study of vaccine: VCL-CB01, Cytomegaloviral glycoprotein-B/MF59 and 

recombinant gp350. 
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Annotation 

Topicality. The problem of infectious mononucleosis (IM), caused by Human 

gammaherpes virus 4, acquires more and more timeliness nowadays. First of all, it is 

connected with the high circulation prevalence of Epstein-Barr virus (EBV) among 

planet’s population, which reaches 80-100%, disease pluricausality, infection ease, 

polymorphism of clinical implications, frequence development of complications, high 

level of infant mortality (up to 15,8%), absence of specific prevention medications 

and casual treatment, capability of virus to persist for a long time in human organism, 

tendency to the palindromic and chronicity of disease. 

Work object. Study and research clinic-epidemiological features of infectious 

mononucleosis clinical course in the north-eastern region of Ukraine on the grounds 

of analysis of anamnestic, clinical data and results of dynamic laboratory examination 

of the cases. 

Materials and methods. There were 122 infectious mononucleosis cases, which 

were hospitalized in 2012-2014 in the Sumy regional infectious clinical hospital n. a. 

Z. Y. Krasovytskyi. The diagnosis “infectious mononucleosis” was made on the 

grounds of epidemiological and clinical data, results of additional laboratory and 

instrumental examination techniques according to the common criterions clinical 

practice. 

Examination results. It was established, that the level of IM morbidity in the north-

eastern region of Ukraine is high and tends to grow. It was found, that there is no 

significant difference in distribution of IM morbidity by gender. It was established, 

that children and young people are laid down with IM more often. It was proved, that 

in the epidemiological anamnesis there happens to be a designation of continuous 

contact with the similar infectious case. It was established, that state of disease is 

predominantly medium. It was defined, that the main IM cases complaints were 

intoxication, sore throat in swallowing, nasal blockage, heaviness in the right 

hypochondrium. It was established, that fever is one of the most constant 
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manifestation of a disease by typical cases. It was proved, that the IM clinic is 

characterized by extensive polymorphism. The most specific symptoms are general 

lymphadenopathy, tonsillitis, Banti’s syndrome. It was defined, that among indexes 

of clinical blood analysis, diagnostic criterions for IM are leukocytosis at the expence 

of lymphocytosis and monocytosis, decrease of the level of microxyphil neutrophils, 

slight increase of stab neutrophils amount, ESR acceleration and also presence of 

atypical mononuclear cells. The IHI examination showed that unspesific 

immunological reactivity of IM cases is different from one of healthy individuals. It 

was defined, that majority of IM cases have manifestations of cytolitic syndrome of 

different degree. The half of cases also has manifestations of mesenchymal-

inflammatory syndrome. Having used the techniques of specific diagnostics, it was 

established that infectious mononucleosis is caused not only by EBV, but other 

herpesviruses, especially CMV and also it is often concurrent infection EBV+CMV. 

It was established, that combination of anti-viral medications from ANA group with 

immunomodulating medications is considered to be a promising treatment of IM 

cases. Appointment of antibiotics is necessary only in case of connection of 

bacillosis. 

According to the results of the work, an article was published in the professional 

journal and the thesis. 

Key words: infectious mononucleosis, Epstein-Barr virus, clinic-epidemiological 

features. 
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