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CLINICAL  AND LABORATORY  CHARACTERISTICS
OF ENTEROVIRAL MENINGITIS IN ADULTS

The aim is to detect and characterize clinical symptoms and
laboratory abnormalities in adult patients with enteroviral meningitis.

Materials and methods. 39 cases of enteroviral meningitis in adults
were analyzed. The average age of the patients was 24.05 + 0.91 years.
Among them were 20 men and 19 women. The comparison group
consisted of 12 patients without diseases of the central nervous system.
We analyzed the clinical symptoms, indicators of complete blood count,
clinical analysis of cerebrospinal fluid (CSF), as well as the level of
neuron-specific enolase (NSE), lactate, LDG, cortisol, creatine kinase
and cholinesterase in the CSF of patients at the time of admission and on
10-12 day of treatment.

Results. The disease is characterized by acute onset with fever,
headache, photophobia, sore throat, cough, dyspeptic symptoms. Patients
hospitalized at 3.33 + 0.27 day of illness. Noteworthy is the absence or
weak expression of meningeal signs in more than 76 % of cases. In the
clinical analysis of the CSF we discovered two types of change — in 24
(61.54 %) cases dominated lymphocytes, while in 15 (38.46 %)
predominated neutrophils. In the first day after admission CSF levels of
creatinine kinase and lactate was significantly higher and levels of
cortisol, cholinesterase and lactate dehydrogenase was significantly
lower compared with the control group (P < 0.05).

Conclusions. Enteroviral meningitis is found mostly in young
people. It is characterized by acute onset with typical symptoms of
meningeal syndrome, but meningeal signs in most patients are mild
(61.54 %) or negative (15.39 %). Clinical analysis of CSF is
characterized by typical for aseptic meningitis changes, but in 38.46 %
cases neutrophil level was above 50 %. In the acute phase there is a
significant increased CSF level of cortisol, lactate, NSE, CK and
decrease of LDH and cholinesterase, which can be used in differential
diagnosis and evaluation of pathogenic disorders.

Keywords: enteroviral meningitis, clinical symptoms, cerebrospinal
fluid analysis.
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KJITHIYHI TA JJABOPATOPHI OCOBJINBOCTI
EHTEPOBIPYCHUX MEHIHTITIB ¥ JOPOCJIUX

Meta po60oTH — OIliHKa OCOOIMBOCTEH KIIHIYHOTO mepediry Ta Jia-
0opaTOpHUX 3MiH Y TOPOCIIHX MAIIE€HTIB 3 EHTEPOBIPYCHUM MEHIHTITOM.

Marepianin Ta Mmetoam. bymm mnpoanamizoBani 39 Bumankis
MEHIHTITY eHTepoBipycHO eTiosorii y nopocnux. CepenHiii Bik XBOpHX
cknaB 24,05 + 0,91 poki. Cepen Hux 20 yonoBikiB i1 19 xinok. Y rpymy
NOpiBHAHHA YyBiMnum 12 mnamientiB 6e3 3axsoproBanb LIHC. Ilpo-
aHaJTI30BaHO KIJIIHIYHI CHMITOMH 3aXBOPIOBAaHHS, TOKa3HUKH KJIIHIYHOTO
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aHami3y KpoBi, KIiHIYHMA aHam3 nepedpocminanpHoi pimuau (L[CP), a
TaKOXX PiBHI HEWPOH crenn(pidHOl eHONa3H, JaKTaTy, JaKTaTAeriapore-
Ha3W, KOPTH30Jy, KpeaTHHiHKiHa3: 1 xomiHectepasu y LICP xBopux Ha
MOMEHT HaJXOKEHHS 10 cTarioHapy Ta Ha 10—12 go0y mikyBaHHS.

Pe3yabTaTH. 3aXBOpIOBaHHS XapaKTepH3YBAJIOCS TOCTPUM IIOYAT-
KOM 3 MiIBUIIEHHS TEMIIEpaTypu Tijla, ToJloBHOro 6o, (orodobii,
Ooy0 y ropii, Kalnio, AMCHENCHUYHMX cuMmnrToMiB. [lamienTn roc-
miTamizyBanucs Ha 3,33 + 0,27 neHp xBopoOH. 3BepTae Ha cebe yBary
BiZICyTHICTh a00 ciabka BHUPAXEHICTh MEHIHI'€AIbHUX 3HAKIB B OUIBII
HDK 76 % BumazakiB. Y xminiuHoMy anami3i LICP, cmocrepiramuicst nBa
BUIH 3MiH — v 24 (61,54 %) martieHTiB nepeBaskanu JiMQOIUTH, B TOMH
gac sk y 15 (38,46 %) nepeBakanu HewTpodinn. B roctpomy mepioni y
LCP Bu3HaueHi JOCTEMEHHO BHIIHH Yy MOPIBHIHHI 3 KOHTPOJIBHOIO TPY-
MO0 PIBeHP JAKTATy Ta KPEaTHHIHKIHA3W, Ta HIDKYI PiBHI KOPTH30IY,
XOJIIHEeCTepas3u Ta Jakrataerigporenasu (P < 0,05).

BucHoBku. EHTEpOBIpYCHI MEHIHTITH 3yCTPi4alOThCSI B OCHOBHOMY
y MOJIOJMX Jitofiel. BoHu xapakTepu3yeThesi FOCTPUM MOYATKOM 3 THIIO-
BUMH JJIs1 MCHIHT'€AJIbHOTO CHHIPOMY CHMIITOMIB, OJTHAK MCHIHT€asIbHi
3HaKM y OinbmiocTi mamieHTiB HeratusHi (15,39 %) abo cmabko Bupa-
xkeri (61,54 %). Kniniuauit anamiz [[CP xapakTepu3yeTbcs THIOBHM
IUIA aCeTITUYHUX MEHIHTITIB 3MiH, ame B 38,46 % BumangkiB piBeHb
HeiTpodinie OyB Bumuit 50 %. B rocTpomy mepioni crocTepiraeThes
3HaYHE MiIBUIICHHS PiBHA KOPTU30IY, MakTarty, NSE, kpeaTuHIHKIHA3M,
i 3HmKeHHs akTiBHOCTI JI/II' Ta XomiHecTepasm, mo Moxe OyTH BUKOPH-
CTaHO B Au(epeHLiHHIA A1arHOCTHII Ta OLIHII MaTOreHETUYHHUX TOpY-
IICHb.

KoarouoBi ciioBa: eHTepoBIpyCHHH MEHIHTIT, KJIIHIYHI CHMIITOMH,
aHaJi3 1epeOpOCIiHAIBHOI PiTUHH.

KIMHUYECKUE HW JIABOPATOPHBIE OCOBEHHOCTH
SHTEPOBUPYCHBIX MEHHUHI'MTOB Y B3POCJIbIX

Heab padoThl — oleHKa OCOOEHHOCTEH KIMHUYECKOTO TEUYEHHS U
71a00paTOPHBIX U3MEHEHUH y B3pPOCIBIX MAIEHTOB C SHTEPOBUPYCHBIM
MEHUHTHUTOM.

Marepuanbl u Meroabl. bouin npoananusupoBanbl 39 ciyuyaeB
OCTPOr0 MEHWHTUTA SHTEPOBHPYCHOH 3THOJIOTHH Y B3pocibiX. CpenHnit
BO3pacT 00NbHEIX coctaBmI 24,05 + 0,91 net. Cpenu HuX 20 MyXYUH H
19 xenmuH. B rpynny cpaBHeHns Bonui 12 manueHTOB 0e3 3a00ieBa-
Huii [THC. Tlpoananu3upoBaHbl KJIMHUYECKHE CUMITOMBI 3a00JIeBaHMs,
MOKa3aTeIu KIMHUYECKOTO aHalIN3a KPOBH, KIMHUYECKUI aHAIN3 Iiepe-
6pocnuHansHON xuakocTH (LICXK), a Takke ypoBeHbP HEMPOHOB CHELH-
(ugeckoii sHOMa36! (NSE), makrara, akraTaeruaporeHassl, KOPTH30Ia,
KpeaTHHUHKHHA3BI M XoJduHAcTepasbl B L[CJK GOMbHBIX Ha MOMEHT IIO-
CTYIUIEHUS B cTaliMoHap U Ha 10—12 cyTku nedyeHus.

Pe3ysabTarsl. 3a00neBaHNe XapaKTEpH30BAIOCH OCTPHIM HayajoM C
TOBBIILICHUSI TEMIIEpaTyphl Teja, ToJ0BHOW Oomm, ¢orododbun, Oomm B
ropie, Kauuisi, JUCHENICHYECKUX CUMITOMOB. [lanueHTsl rocnuTtanu3upo-
Bamch Ha 3,33 £ 0,27 nenb Oone3nu. OOpamaer Ha ceOs BHUIMAHUE OT-
CYTCTBHE WM ciabas BBIPR)KEHHOCTh MEHHUHICAJIbHBIX 3HAKOB B Ooee
geM 76 % ciaydaeB. B xnmuangeckom anammse L{COK, Mp1 oOHapyxmin 1Ba
BU/a mM3MeHeHuit: y 24 (61,54 %) nannenToB npeobiagany TMMEOIUTEL, B
TO Bpems kak y 15 (38,46 %) npeobnaganu wHelitpoduasl. B octpom me-
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puoze B IICXK onpeneneHbl 10CTOBEPHO BBHICOKHE, IO CPABHEHHUIO C KOH-
TPOJBHON TPYNIIONH, YpOBEHb JIAKTaTa M KPCATHHUHKWUHA3BI, W HU3KHUC
YPOBHH KOPTH30J]1a, XOIWHACTepassl U TakTataeruaporesass (P < 0,05).

BrIBOAbI. DHTEPOBUPYCHBIE MEHHHIHTHI BCTPEYAIOTCSI B OCHOBHOM Y
MOJIOABIX Mojeid. OHM XapaKTepu3yeTcsl OCTPhIM HAYaJIOM, C TUIIMYHBI-
MH JIJIsi MEHUHI'€aJIbHOT'0 CHHJIPOMa CUMIITOMAaMH, OJJHAKO MEHUHIealIb-
HbIe TPU3HAKH y OONBUIMHCTBA MAlMEHTOB OTpHuarenbHbie (15,39 %)
i cnabo Beipaxensl (61,54 %). Knuanueckuii ananu3 L{CXK xapakre-
pHU3YeTCsl THIMUYHBIMH JJISl aCENTUYECKUX MEHHHTUTOB W3MEHEHHSIMH,
HO B 38,46 % cmyuaeB ypoBeHbp HelTpodmimoB Obu1 Bemme 50 %. B
OCTPOM TIepHOoJe HAO0AAeTCA 3HAUUTEIHHOE MOBBIIICHHE YPOBHSA KOP-
TH307a, ynakrata, NSE, KpeaTHHWHKMHA3bl, ¥ CHIDKCHHE aKTHBHOCTH
JIAT u xomuHACTEpasbl, 9TO MOXKET OBITh MCIIONB30BaHO B AuddepeH-
[aJbHON THATHOCTUKE M OLEHKE MAaTOT€HETHIECKUX TPOIIECCOB.

KaioueBble cji0Ba: SHTEPOBHPYCHBII MEHUHIHUT, KIMHUYECKHE
CHUMIITOMBI, aHAJIN3 uepe6poanHaan0171 KHUJIKOCTH.

ABTOp, BilnoBinanbHuii 3a muctyBannsi: antonsokhan@gmail.com

Introduction

Enteroviruses are the leading cause of aseptic
meningitis, which is the most frequent central
nervous system infection worldwide. Aseptic
meningitis in children is the most commonly
encountered  serious illness associated with
enteroviral infections, often appearing in the form
of an outbreak [1-3]. In adults, enterovirus
neuroinfections also expired, since they are most
common. Enteroviruses are the most common cause
of viral meningitis in Kharkiv region, accounting
for 43.9 % of aseptic meningitis cases in which a
causative agent has been identified [4]. In Ukraine,
despite the high prevalence of enteroviral
neuroinfections, research aimed at the description
of the features of the clinical course and laboratory
changes in these patients is not enough.

The present study aimed to detect and
characterize clinical symptoms and laboratory
abnormalities in adult patients with enteroviral
meningitis.

Methods. Potential study participants were
admitted in Kharkiv Regional Clinical Infectious
Diseases Hospital (Kharkiv, Ukraine). The
inclusion of patients in the research program
conducted with the selection criteria. Inclusion
criteria:  clinical symptoms typical for acute
meningitis, etiological confirmation of enteroviral
etiology of disease by CSF PCR, age of patients 18
to 65 years, voluntary consent of the patient to
participate in the study. Patients were excluded in
the following cases: the presence of comorbidities,
which can influence the clinical course and
laboratory changes — HIV, Alzheimer's disease,
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multiple  sclerosis,  hematological
malignant neoplasms, etc.

At hospital admission, demographic data were
obtained from study patients along with a number
of clinical indices. Briefly, anamnesis of the disease
complains and neurological status were recorded.
Past medical history was obtained along with
routine laboratory exams. All significant events up
to hospital discharge or death were recorded.
Detection of enteroviral RNA (Human enterovirus)
in CSF performed by polymerase chain reaction
(PCR), with hybridization-fluorescence detection
method («AmpliSens® Enterovirus-FLy», Russian
Federation).

39 cases of enteroviral meningitis were
analyzed. We have been analyzed clinical
symptoms of the disease, indicators of complete
blood count (CBC) test, clinical analysis of CSF, as
well as the CSF levels of neuron specific enolase
(NSE), lactate, lactate dehydrogenase (LDG),
cortisol, creatine kinase (CK) and cholinesterase.
The laboratory parameters of CSF that were used in
this study are used to determine the severity of
metabolic disorders and the degree of neuronal
damage in bacterial neuroinfections and strokes [5,
6]. However, the diagnostic significance of these
indicators for enteroviral neuroinfections is not
clear.

As a comparison group 12 patients with acute
respiratory infection and meningism were selected.
Cerebrospinal fluid of patients was sampled only
with diagnostic purposes, and the presence of CNS
inflammatory processes has been excluded.
Performing a lumbar puncture was in line with the

diseases,
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usual protocols of diagnostics and treatment of
patients with meningeal signs. Patients involved in
the study were not subjected to additional invasive
procedures. The CSF samples were immediately
frozen at —20°C until subsequent analysis. To
determine level of metabolic, neurodegenerative
and other pathogenic changes was identified level
of CSF NSE, lactate, LDG, cortisol, CK and
cholinesterase level on admission and after 10-12
days of treatment. Analysis of CSF NSE and
cortisol level, was performed using an enzyme
immunoassay based on the sandwich technique
(«Xema—Medica» Kit, Russian Federation); the
level of LDG, total cholinesterase, CK, determined
by the kinetic photometric method using a
diagnostic kit «DAC-SpectroMed» company,
Moldova; lactate was determined by an enzymatic
calorimetric method («Olvex Diagnosticumy,
Russian Federation), in Central scientific research
laboratory of Kharkov National Medical University.
Work conducted in accordance with the Declaration
of Helsinki. The study was approved by the Ethics
Committee of Kharkiv  National Medical
University, Kharkiv, Ukraine. All data were
analyzed using «BioStat» and «Microsoft Excel»
programs. Descriptive statistics, including mean,
standard error of the mean were computed for all
continuous variables. Frequencies and percentages

J. Clin. Exp. Med. Res., 2017;5(2):799-805

were determined for categorical variables.
Normality was assessed for all continuous variables
using the Kolmogorov—Smirnov  test. An
independent samples t-test was used when no
violations of the normality assumption were
observed. Otherwise, a Mann-Whitney test was
used, as appropriate. P- value of < 0.05 was used
for significance.

Results and discussion

39 cases of enteroviral meningitis were
analyzed; the median age was 24.05 + 0.91 years
old. Among them — 20 men and 19 women. The
results of the analysis of the clinical picture of
enteroviral meningitis have shown that they are
characterized by acute onset, with the increase body
temperature to 37-38 °C (58.97 % of patients) or to
38-40°C (41.02 % of patients), headache (100 %),
sore throat (23.07 %), cough (17.95 %), dyspeptic
symptoms are suddenly rare — diarrhea at 20.51 %
and abdominal discomfort only in 23.07 % cases
(Table 1). At 2-3 day of illness the patient's
condition getting worse by increasing headache,
photophobia, vomiting, due to which patients asked
for medical help. On average, patients hospitalized
at 3.33 + 0.27 day of illness. On examination,
attention is drawn to the absence or weak
expression of meningeal signs in more than 76 % of
such patients (Table 1).

Table 1 — Clinical symptoms and their frequency in patients with enteroviral meningitis at admission in

hospital

Symptoms

Enteroviral meningitis (n = 39)

headache (n, %)

increased body temperature
37-38°C (n, %)
38-39°C (n, %)
39-40°C (n, %)

meningeal signs

negative (n, %)
mild severity (n, %)
moderate severity (n, %)
photophobia (n, %)
dizziness (n, %)
nausea (n, %)
vomiting (n, %)
diarrhea (n, %)
abdominal discomfort (n, %)
sore throat (n, %)
cough (n, %)
enlarged submandibular,
neck lymph nodes (n, %)

39 (100 %)

23 (58.97 %)
13 (33.33 %)
3 (7.69 %)

6 (15.39 %)
24 (61.54 %)
9 (23.07 %)
7 (17.95 %)
9 (23.08 %)
29 (74.36 %)
27 (69.23 %)
8 (20.51 %)
9 (23.07 %)
9 (23.07 %)
7 (17.95 %)
3 (7.69 %)
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After the start of the standard treatment, in
accordance with the Ukrainian standards for the
treatment of serous meningitis with sorbents,
rheosorbilact, L-lysine, furosemide, ceftriaxone,
magnesium sulfate, metoclopramidum, piracetam,
vitamins B1 and B6, paracetamol — status of
patients improved rapidly. The main symptoms like
headache — disappeared after 3.95 + 0.35 days of
treatment, the body temperature returned to normal
on 4.00+058 day, meningeal symptoms
disappeared after 2.67 + 0.27 days. Complications
were not observed, including the appearance of
focal neurological symptoms. The duration of
treatment in the hospital was 15.10 = 0.45 days.

J. Clin. Exp. Med. Res., 2017;5(2):799-805

Only two patients had prolonged duration of the
disease — the symptoms were observed for 5-7 days
longer than usual.

Analyzing data of CBC test, it is clear that even
in the first days of treatment in patients with ente-
roviral meningitis results of CBC are no different
from the normal rate.

In the clinical analysis of the CSF, we have
found two kinds of changes — some patients with
predominated number of CSF lymphocytes (n = 24,
61.54 %), while others — neutrophils (n = 15,
38.46 %). For this indicator, the patients were
divided into two groups (Table 2).

Table 2 — Clinical analysis of CSF parameters in patients with enteroviral meningitis depending on the

level of lymphocytes in the course of the disease

Enteroviral meningitis with CSF Enteroviral meningitis with CSF
lymphocytes level higher than 50 % (n = 24) | lymphocytes level lower than 50 % (n = 15)
CSF parameters The first 24 hours after On 10-12 day of The first 24 hours On 10-12 day of

admission treatment after admission treatment

(M + SE) (M + SE) (M + SE) (M + SE)
WBCs, 10%1 puL 187.70 + 37.00" 51.35+ 13.47 309.53 + 70.85" 41.08 +7.92
Protein, g/l 0.51+£0.05 0.33£0.06 0.54+£0.08 0.29+£0.03
Neutrophil, % 19.26 +2.43" 4.53 +1.07 73.87 +3.11° 5.63+1.80
Lymphocyte, % 81.58 +2.50" 96.00 + 1.15 2524321 90.08 + 6.55
Glucose, mmol/l 3.10+0.13" 2.58+0.12 2.77+027 2.81+0.15
Chloride, mmol/I 116.40 +1.98 114.23 +2.37 118.70 £2.77 111.46 +£2.50

Remark: ' — a statistically significant difference between the results on groups of patients (p < 0.05); M —

mean levels; SE — standard error.

In patients with a predominance of neutrophils
was found significantly higher levels of CSF WBCs
(p < 0.05). CSF analysis characterized by increased
levels of WBCs up to 500 10°*1 pL, and increased
level of protein to 0.5 g/l. Other parameters of the
clinical analysis of the CSF remained within normal
limits. At 10-12 days of treatment clinical
indicators CSF analysis were normalized, but
WBCs level was still elevated a little (Table 2).
Comparing the clinical, laboratory, and other
indicators we do not detect significant differences
among patients with a predominance of CSF
lymphocytes or neutrophils.

To determine the severity of metabolic
disturbances and compensatory reactions in brain
tissue and the diagnostic significance of some CSF
parameters we determined the CSF levels of
cortisol, lactate, LDH, CK, cholinesterase and NSE
in the course of the disease.
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In patients with enteroviral meningitis CSF
cortisol level in the first 24 hours after admission
was 46.23 + 4.17 nmol/L, which was significantly
lower than in control group — 69.26 = 3.68 (p <
0.05). After 10-12 days of treatment CSF cortisol
levels decrease to 30.26 + 0.82 nmol/L (p < 0.05)
(Table 3). The level of CSF lactate — 2.74 = 0.70
mmol/L was significantly raised than in the control
group 1.65 £ 0.29 mmol/L (p < 0.05), which
together with a significantly low rate of LDH
activity (p < 0.05) reflects the presence of a
significant hypoxic disorders of brain tissue in
patients with enteroviral meningitis in comparison
with control group (p < 0.05). Even at 10-12 day of
treatment in CSF of patients with meningitis saved
a significant increased lactate levels (p < 0.05)
(Table 3). Such changes show that, despite the
improvement in the patient's condition and the
disappearance of clinical symptoms, hypoxic
changes persist, which subsequently causes the
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formation of residual phenomena such as chronic
headaches, asthenic syndrome, memory loss, etc.

It is proved that CK activity is increased in
patients with meningitis [7, 8] our results show

J. Clin. Exp. Med. Res., 2017;5(2):799-805

significantly high levels of activity of CK in the
first 24 hours of treatment in patients with
enteroviral meningitis in comparison with the
control group (Table 3).

Table 3 — The level of cortisol, lactate, LDG, CK, cholinesterase and NSE in CSF of patients with
enteroviral meningitis in the first 24 hours after admission and on 10-12 day of treatment

Enteroviral meningitis (n = 39) Control group (n =12)
CSF parameters the first 24 hours after on 10-12 day of the first 24 hours after

admission treatment admission

(M + SE) (M + SE) (M + SE)
Cortisol, nmol/L 4623 +4.17"° 30.26 +0.82 69.26 + 3.68
Lactate, mmol/L 2.74 + 0.70° 220+ 0.12 1.65+0.29
LDG, U/L 15.02 + 3.62 23.79 £ 1.07 25.04+2.32
CK, U/L 3.24+0.52%2 4.45+0.72 2.43+0.61
cholinesterase, U/L 9431 +8.77% 82.74+£7.32 147.16 £ 11.43
NSE, mcg/L 16.32 +0.361 11.65+0.21% 15.71 £ 0.47

Remark: * — a statistically significant difference between the results on the first 24 hours after admission and
on 10 — 12 day of treatment (p < 0.05); * — a statistically significant difference with the control group (p < 0.05);

M — mean levels; SE — standard error.

Cholinesterase involved in the transmission of
nerve impulses. Suggest that the cholinesterase
hydrolyzes  acetylcholine at  neuromuscular
junctions and thereby protects them from excess of
acetylcholine [9, 10]. In addition, the cholinesterase
is able to carry out the hydrolysis of many toxic
organophosphorus compounds [9, 10]. It is found
that the introduction of animal recombinant human
cholinesterase 100 % protects against lethal doses
of organophosphorus compounds
organophosphorus compound [10]. In our study we
found a significant decrease in cholinesterase
activity in patients with enteroviral meningitis when
compared with the control group (p < 0.001)
(Table 3). However, on the 10-th-12-th day of
treatment, the level of cholinesterase also remained
low, which, together with lactate, indicates longer —
lasting metabolic changes and the violation of
compensatory functions of CNS tissues compared

Conclusions

1. The results showed that enterovirus
meningitis occurs mainly in young adults. It is
characterized by acute onset with fever, severe
headache, since 2—-3 day of the disease photophobia,
nausea and vomiting start. However meningeal
symptoms in most patients, negative (15.39 %) or
mild (61.54 %). Symptoms of dyspeptic syndrome
found only in 23.07 % of cases.

© CymMmchkuii nepkaBHUHN yHiBepcuTeT, 2017

804

with the clinical symptoms of the disease (Table 3).
The level of NSE in the first 24 hours of treatment
was significantly increased in patients with
meningitis — 16.32 + 0.36 mcg/L and at 10-12 day
of treatment the level of NSE significantly decrease
—11.65 + 0.21 meg/L (p < 0.001) (Table 3). A
significant increase level of NSE in the acute period
of the disease was unexpected for us, as it is proved
that the level of NSE increases with neurons
damage [11]. However, the patients we observed
had no symptoms typical for encephalitis, such as
focal neurological deficits or mental disorders.
Such NSE indications confirm neuronal damage
even in patients with mild meningitis. It can help to
understand the mechanisms of formation of residual
symptoms in survivors after meningitis, and to
improve diagnostic and therapeutic methods
including during the recovery period.

2. Even in the first day of treatment in patients
with enteroviral meningitis results of CBC are no
different from the normal rate.

3. The clinical analysis of CSF characterized by
typical for aseptic meningitis changes, but in
38.46 % neutrophil level was higher than 50 %.

4. In the first 24 hours after hospitalization
identified a significant increase in levels of cortisol,
lactate, NSE, CK, and decreased activity of LDH,
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cholinesterase. That reflects the pathogenic disorders
and CNS cell damage that develop in patients with
enteroviral meningitis. These markers can be used in
differential diagnosis and evaluation of pathogenic
disorders.

5.

On the 10-12th day of treatment, despite the
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