
Volume 02, Issue 03 (May-June 2019), PP 01-07                                                         www.ijmsdr.org 

ISSN: 2581-902X 

1 

 

                                 International Journal of Medical Science and Dental Research 

 

 

Comparison of Clinical and Laboratory 

Manifestations of Enteroviral Meningitis in Adults and 

Children 
 

О.V. Riabokon
1
, О.V. Usachova

2
, D.A. Zadyraka

3
, О.M. Kamyshnyi

4 

1(Doctor of Medical Sciences, Professor, Head of the Department of Infectious Diseases of Zaporizhzhya State 

Medical University, Ukraine) 
2(Doctor of Medical Sciences, Professor, Head of the Department of Pediatric Infectious Diseases of 

Zaporizhzhya State Medical University) 
3(Associate Professor of the Department of Infectious Diseases, Zaporizhzhya State Medical University) 
4(Doctor of Medical Sciences, Professor, Head of the Department of Microbiology, Virology and Immunology of 

Zaporizhia State Medical University) 

 

 

 Abstract: The study included 42 patients with enteroviral meningitis. To confirm the enteroviral etiology of 

serous meningitis, the polymerase chain reaction method was used with identification of ribonucleic acid of 

enteroviruses in the feces and cerebrospinal fluid, followed by the determination of 71 types of enterovirus. The 

work was carried out within the framework of an open cohort study of the Joint EURO/STF Small Grants 

Program, aimed at implementing programs to combat infectious diseases. The aim of the study was to compare 

the clinical and laboratory parameters in adults and children with enterovirus meningitis, as well as to 

determine their possible connection with 71 types of enterovirus. The enterovirus etiology of serous meningitis 

is confirmed in all patients, however, 71 genotypes of enterovirus were not detected in any case. Enteroviral 

meningitis in children had more pronounced clinical symptoms due to the more frequent occurrence of nausea 

and vomiting (p <0.05), Kernig's positive symptom (p = 0.03), neutrophilic pleocytosis (p = 0.004) and low 

incidence of meningeal dissociation symptoms (p = 0.04) in combination with other manifestations of 

enterovirus infection, such as rash (7.4%) and enteritis (3.7%). 
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I. INTRODUCTION  

Enteroviral infection is an urgent problem of current health care since the infection is uncontrolled, 

polyethiologic, and the pathogens themselves are unpredictable [1]. It is known that the enterovirus of one 

serotype can cause quite different clinical syndromes of various degrees of severity, and also be the cause of 

either major epidemics or sporadic diseases. Instead, enteroviruses of different serotypes may cause the 

formation of the same clinical syndromes [1, 2]. The greatest attention of researchers is focused on the clinical 

forms of enteroviral infection, the development of which is associated with neurotropic character of 

enteroviruses. Enteroviruses cause more than 60% of serous meningitis, the occurrence of which is usually 

associated with representatives of ЕСНО30, ЕСНО6, ЕСНО9, ЕСНО11, ЕСНО13, Coxsackie А9 and В5 

enteroviruses [3, 4, 5]. In the recent years there is a clear tendency of activation of the enteroviral infection, 

which is due to the beginning of the circulation of new serotypes of enteroviruses [6]. The most marked 
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neurotropism of the enterovirus type 71 has been reported, a range of epidemic outbreaks of the disease with the 

development of serous meningitis or meningoencephalitis, in particular, with the lethal outcomes of the disease 

have been described [7, 8, 9, 10]. The enterovirus type 71 is currently considered not only as a cause of the 

outbreaks of serous meningitis, but also of the viral exanthema of the oral cavity and extremities (Hand-foot-

and-mouth disease) [7, 11]. However, the combination of enteroviral meningitis (EM) with other manifestations 

of enteroviral infection occurs when the patient is infected with different serotypes of enteroviruses [12]. The 

overwhelming number of researches relates to the defining clinical features of EM in children [8, 9, 11], 

herewith there is no works on comparing EM course in adults and children. 

The aforementioned determined the purpose of our study to identify the clinical and laboratory 

characteristics of the course of EM in adults and children and their possible associations with the enterovirus 

type 71. 

 

II. PURPOSE OF THIS WORK 

The purpose of this work is to compare clinical and laboratory readings in patients with enteroviral 

meningitis both adults and children and identify their possible association with the enterovirus type 71.  

 

III. MATERIALS AND METHODS 

The study involved 42 patients with enteroviral meningitis who were treated in the department number 

1 of the municipal institution of Zaporizhzhia Regional Infectious Clinical Hospital. All patients were included 

into the study according to the straight flow method, meaning that each patient with manifestations of meningitis 

with confirmed enteroviral etiology during 2016-2017 and under written consent of the patient or the pateint’s 

parents is taken into account. Diagnosis of meningitis is confirmed by the results of cytological and biochemical 

studies of the cerebrospinal fluid. For confirmation of enteroviral etiology of meningitis a method of polymerase 

chain reaction with identification of ribonucleic acid of enteroviruses in feces and/or cerebrospinal fluid with 

further determination of enterovirus type 71 according to the methods proposed by the manufacturers of test-

systems ("Ampli-sense", Russia) was used. The research was conducted at the laboratory for Molecular Genetic 

Researches of the Zaporizhzhia State Medical University in the framework of an open cohort study of the Small 

Grants Joint Programme WHO/HHWS focused on the implementation of programmes of the communicable 

disease control on the topic: "New approaches to the diagnosis of the main clinical forms of enteroviral infection 

in children and adults".  

Considering the analysis of clinical and laboratory data, patients with EM were divided into the 

following groups: I group was 27 children (age from 3 to 13 years, the average age was 8 (6; 10) years); II 

Group was 15 adult patients of age from 18 to 55 years (average age was 18 (18; 25) years). All patients 

received a traditional background therapy that included the appointment of antibacterial drugs, as support 

therapy, if required, glucocorticosteroids, non-steroidal anti-inflammatory drugs, diuretics, nootropics, B 

vitamins, and agents that improve cerebral circulation, infusion therapy. 

The data obtained were statistically processed on the PC using the created patients’ database in the 

software application «STATISTICA® for Windows 6.0» (StatSoft Inc., No AXXR712D833214FAN5). For 

each sample, the median (Me) and percentiles (25; 75) were calculated. Non-parametric statistical methods 

Mann-Whitney U test (for quantitative attributes) and χ2 test (for qualitative attributes) were used to assess the 

validity of the difference between two independent samples.  

 

IV. RESULTS 

The results of the statistical analysis of age characteristics of patients with EM revealed a significant 

prevalence among ill children of primary school age (18-66.7%) and preschool age (7 - 25.9%), and among 

adults – patients of young age (14-93.3 %) The age structure of patients with EM is presented in Table 1. 
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Table 1 

The age structure of patients (adults and children) with EM, abs.n. (%) 

Children with EM (n=27) Adults with EM (n=15) 

1-3  

years old 

4-7  

years old 

8-12  

years old 

13-17  

years old 

18-44  

years old 

45-59  

years old 

1 (3,7 %) 7 (25,9 %) 18 (66,7 %) 1 (3,7 %) 14 (93,3 %) 1 (6,7 %) 

 
Regardless of the age of the patients, the EM had a predominantly moderate course: in 96.3% (26 out 

of 27) of children and 93.3% (14 out of 15) of adults. In rare cases, in children (1-3.7%) and adults (1 - 6.7%) 

EM had a severe course with the development of complications in the form of toxic encephalopathy. Duration of 

the disease at the time of hospitalization in adults and children did not differ (p>0.05) and was (3.6 ± 0.5) days 

and (3.5 ± 0.5) days of the disease respectively. 

Analysis of clinical manifestations of EM showed that in all cases, the acute onset of the disease was 

associated with an increase in body temperature in most adults (10-66.7%) and children (17-62.9%) to 

subfebrile measures; each fourth adult (4-26.7%) and more than each third child (10-37.1%) had a temperature 

increase up to the febrile level, however, there was no statistically significant difference when comparing these 

parameters in adults and children (p> 0.05). The occurrence of fever in patients with EM was accompanied by a 

general weakness, and a certain number of patients had catarrhal manifestations, particularly in 53.3% (8 out of 

15) adults and 74.1% (20 out of 27) children (p> 0.05). It is noteworthy that in the presence of cephalalgia, such 

clinical signs as nausea and vomiting were in 1.4 times significantly more common in children (22 - 81.5%) 

than in adults (8 - 53.3%) (p=0.009). The frequency of occurrence of such cerebral symptoms as photophobia 

and hyperacusis was not statistically different in the studied groups (p>0.05), that may be due to difficulties in 

the interpretation of clinical data of primary school children. 

We noted that the peculiarity of the course of EM in children was the combination of EM with other 

manifestations of enteroviral infection in some patients, namely, exanthema (2 - 7.4%) and enteritis (1-3.7%). 

Unlike children with EM, EM of the adult patients was not combined with other clinical manifestations of this 

infection in any of the cases (Table 2). 

 

Table 2 

 

Comparison of clinical signs in patients (adults and children) with EM, abs.n. (%) 

Clinical signs 
Patients with EM (n=42) Statistical validity 

adults (n=15)  children (n=27)  

Fever, incl.: 

Subfebrile 

Febrile 

Hyperthermia 

15 (100%) 

10 (66,7%) 

4 (26,7%) 

1(6,6%) 

27 (100%) 

17 (62,9%) 

10 (37,1%) 

0 (0%) 

 

χ2=0,06, р=0,81 

χ2=0,47, р=0,49 

χ2=1,84, р=0,17 

Catarrhal syndrome 8 (53,3%) 20 (74,1%) χ2=1,87, р=0,17 

Weakness 15 (100%) 27 (100%) - 

Cephalalgia 15 (100%) 26 (96,3%) χ2=0,57, р=0,45 

Photophobia, 

hyperacusis 
5 (33,3%) 3 (11,1%) χ2=3,09, р=0,07 

Nausea,vomiting 8 (53,3%) 22 (81,5%) χ2=3,74, р=0,05 

Other signs of the 

infection, incl.:  

Enteritis 

Exanthema 

0 (0%) 

 

0 (0%) 

0 (0%) 

3 (11,1%) 

 

1(3,7%) 

2 (7,4%) 

χ2=1,79, р=0,17 

 

χ
2
=0,57, р=0,45 

χ2=1,17, р=0,28 
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The comparative analysis of meningeal syndrome in patients with EM showed that meningeal 

symptomology in children was clearer than in adults. Meningeal signs were positive in the vast majority of both 

adults (14-93.4%) and children (26 - 96.3%), but it is noteworthy that a dissociation of meningeal symptoms in 

adults was 1.8 times more often than in children (73.3% vs. 40.7%, p = 0.04). If the stiffness of neck muscles 

was detected in more than half of adults (10-66.7%) and children (18-66.7%), then the positive Kernig’s sign 

was 1.6 times more common in children than in adult patients ( 74.1% vs. 40.0%, p = 0.03). The Kernig’s sign 

in every third adult patient was negative, that was 4.5 times more frequent than in children (33.3% vs. 7.4%, p = 

0.03), besides, this sign was doubtful (4-26.7%) in every fourth adult patient with EM. Much less frequently, the 

positive Brudzinski's sign (upper or lower) was recorded in adults (2 - 13.3%) and in children (6 - 22.2%) in 

with EM. (Table 3). 

Table 3 

Comparative analysis of meningeal syndrome in patients (adults and children) with EM, abs. n. (%) 

Clinical signs 
Patients with EM (n=42) Statistical validity 

adults (n=15) children (n=27) 

Meningeal signs: 

negative  

positive 

dissociation 

 

1(6,6 %) 

4 (26,7 %) 

11 (73,3 %) 

 

1(3,7 %) 

16 (59,3 %) 

11 (40,7 %) 

 

χ2=0,19, р=0,66 

χ2=0,18, р=0,67 

χ2=4,11, р=0,04 

 

Stiffness of neck muscles: 

positive 

doubtful 

negative 

 

10 (66,7%) 

2 (13,3%) 

3(20,0%) 

 

18(66,7%) 

2 (7,4%) 

7(25,9%) 

 

χ2=0,00, р=1 

χ2=0,39, р=0,53 

χ2=0,19, р=0,66 

Kernig’s sign: 

positive 

doubtful 

negative 

 

6 (40,0%) 

4 (26,7%) 

5 (33,3%) 

 

20(74,1%) 

5 (18,5%) 

2(7,4%) 

 

χ2=4,75, р=0,03 

χ2=0,38, р=0,53 

χ2=4,67, р=0,03 

Brudzinski's sign:  

positive 

doubtful 

negative 

 

2 (13,3%) 

0 (0%) 

13 (86,7%) 

 

6 (22,2%) 

3 (11,1%) 

18 (66,7%) 

 

χ2=0,49, р=0,48 

χ2=1,79, р=0,18 

χ2=2,00, р=0,15 

 
Particular attention deserves the results of comparing the indicators of cerebrospinal fluid in patients 

with EM (adults and children). In the vast majority of patients, regardless of age, pleocytosis was within the 

range of 500 cells/μl, namely in 80% (12 out of 15) of adults and 81.5% (22 of 27) of children, however the 

pleocytosis structure in children were statistically different from adult patients. First of all, regardless of the 

viral etiology of meningitis, 40.7% (11 out of 27) children had a neutrophilic character of pleocytosis, against 

the absence of such changes in adult patients with EM (p = 0.004). The prevalence of neutrophils in the 

pleocytosis structure in these children required the administration of appropriate antibiotic therapy (Table 4). 

Neutrophilic pleocytosis was registered more often in primary-school-age patients - in 90.9% (10 out of 11) and 

in one pre-school-age child. 
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Table 4 

Comparative analysis of cerebrospinal fluid in patients (adults and children) with EM 

Indicators 
Patients with EM (n=42) Statistical 

validity adults (n=15) children (n=27) 

Lymphocytic pleocytosis, abs. n.  

(%) 
15 (100 %) 16 (59,3 %) χ2=8,28, р=0,004 

Lymphocytes, % 94 (67; 99) 55 (42; 96) р=0,01 

Neutrophilic pleocytosis, abs. n. (%) 0 (0 %) 11 (40,7 %) χ2=8,28, р=0,004 

Neutrophils, % 6 (1; 23) 45 (4; 58) р=0,01 

Protein, g/L 0,165 (0,099; 0,198) 
0,132 (0,066; 

0,165) 
р=0,51 

Glucose, mmol/L 3,3 (2,2; 3,6) 2,5 (2,2; 3,0) р=0,41 

Chlorides, mmol/L 118,8 (115,0; 116,0) 
115,0 (115,0; 

116,0) 
р=0,08 

 
Analysis of the parameters of the leukocyte hemogram of patients with EM revealed the presence of 

more marked changes in children. In adults (5 - 33.3%), the absence of changes was recorded 3 times more 

often than in children (3 - 11.1%). Statistically significant was the more frequent development of neutrophilosis 

in the range of 75-94% in the absence of leukocytosis in children, unlike adults: 13 (48.2%) vs. 1 (6.6%) 

patients (χ2 = 7.47, p = 0.006). In 2 (13.3%) adult patients with EM lymphomonocytosis was found in the range 

of 89-93%, in contrast to the absence of this feature in children (χ2=3,78, р=0,049).  

The enteroviral etiology of meningitis was confirmed in all patients by DNA detection of enterovirus 

using PCR method, but genotypes 71 of the enterovirus was not detected in any case. 

 

 

V. DISCUSSION 

Much attention in the contemporary literature is paid to the study of the features of enteroviral 

infection, but given that in the structure of this infection the share of meningitis is 3.0% [13], studies on the 

study of the features of this form of the disease are much smaller and, as a rule, they relate to the study of EM in 

children [8, 9, 11]. In addition, there are significant controversies regarding the frequency of registration of 

combined lesions in the development of EM. Researchers [3] believe that the feature of EM is the detection of 

combined forms of infection with the involvement of other organs and systems in the process in more than half 

of patients. In contrast to these data, the authors [14] showed that EM in the vast majority of children (82.8%) 

was not accompanied by other clinical manifestations of enteroviral infection, and only a small number of 

patients suffered from exanthema (10.8%), gerpangina ( 2,1%), and in rare cases from myalgia. According to 

our study, any adult patient with EM had no other manifestations of enteroviral infection, and only every tenth 

child with EM was detected to have a combination of manifestations of the disease, namely, exanthema (7.4%) 

or enteritis (3.7%). There are some difficulties in clinical diagnosis of EM, according to our data, since 

meningeal signs in a significant group of patients (mostly adults) are absent (in adults 1.8 times more often than 

in children (73.3% vs. 40.7%, p = 0.04)). In addition, dissociation of meningeal symptoms often was noted. 

Dissociation of meningeal signs was also noted by other authors, and even in a higher percentage of patients. 

Thus, researchers [15] observed the dissociation of meningeal signs in 78.8% of patients, and the study [13] 

showed that EM has a few feverish waves with significant mid-day fluctuations in temperature, which is 

accompanied by instability and dissociation of meningeal signs, causing the difficulty in clinical diagnostics. 

The references [13] indicate a frequent predominance of neutrophil pleocytosis in the first two days of 

EM that is changed further into lymphocytic one. However, according to the results of our study, it has been 

proved that the rate of development of these changes in the cerebrospinal fluid depends on the age of the patient, 

meaning that neutrophilic pleocytosis with EM does not develop in adult patients, and the risk of development 

of these changes in children is present in patients of primary school age (90.9%) 
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Our study has showed the prevalence of the moderate course of EM in both adults and children that 

coincides with the references [16]. Despite a significant number of current studies on a specific neurotropism of 

enteroviruses type 71 [9, 17, 18], according to our research, this type of agent was not identified in any patient 

with EM. 

 

VI.               Conclusions: 

1. EM has a predominantly moderate course in both adults (93.3%) and children (96.3%) with acute 

onset of disease, subfebrile or febrile fever, more than half of patients with catarrhal manifestations in the 

beginning of the disease, and cephalalgia. Clinical symptomatology of EM in children is more pronounced than 

in adults due to the more frequent occurrence of nausea and vomiting (1.4 times, p <0.05), as well as 

combination of EM with other manifestations of enteroviral infection, such as, exanthema (7.4 %) and enteritis 

(3.7%). 

2. Meningeal symptomatology is more marked in children with EM than in adults due to the lower 

frequency of dissociation of meningeal symptoms (1.8 times, p = 0.04) and more often then positive Kernig’s 

sign (1.6 times, p = 0,03). Most patients, regardless of age, had pleocytosis within the range of 500 cells / μl, but 

regardless of viral etiology of meningitis neutrophilic pleocytosis was noted in 40.7% of children against the 

absence of such changes in adult patients with EM (p = 0.004). 

The enteroviral etiology of meningitis was confirmed in all patients by detection of the DNA of the 

enterovirus, however, the enterovirus type 71 was not detected in any case in Zaporizhzhia region. 
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