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CLINICALAND LABORATORY FEATURES OF MEASLES MENINGI  TIS
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The purpose of our study was to systematize anlyzanthe clinical and laboratory features of measteningitis and
meningoencephalitis in adults who were inpatiegattnent at the Kiev City Clinical Hospital No. 4time period 2006-2019. We
examined 37 adult patients with measles complidagesheningitis or meningoencephalitis. Among thameixed patients, there were
54% men (n=20) and 46% women (n=17). Young peopéel 48 to 40 years prevailed (86.5%) among allett@amined patients.
Despite the fact that these measles complicatimm®laserved quite rarely, 0.5-1 per 1000 casebeoflisease, their development
aggravates the course of the disease, lengtheminguration of hospital stay. The nature of therakmervous system disorders
statistically significantly depended on the timepafients' admission to the hospitgk6.84,¢=0.43, p=0.009). Upon admission to the
hospital, all patients had positive meningeal symst which required a therapeutic and diagnostibar puncture. Obtained results of
the cerebrospinal fluid analysis showed the presefdymphocytic pleocytosis was determined fromtd230 cells in Jul, which
indicated a different degree of severity of thdaimimatory process, which depended on the natutbeotentral nervous system
disorders.
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KJIIHIKO-TABOPATOPHA XAPAKTEPUCTUKA KOPOBUX MEHIHI'ITIB
TA MEHIHI'OEHIEDAJIITIB ¥ TOPOCJ/INX

MeToro Hamoro AoCHiHKEHHs Oyno CHCTEMAaTH3allisl Ta aHali3 KIiHIKO-Ta00paTopHUX XapaKTepUCTHK KOPOBUX MEHIHTITIB 1
MeHiHroeHealiTiB y JOPOCIHX, sIKi IepeOyBajii Ha CTallioOHapHOMY JTiKyBaHHi y KHIBCBKil MicbKil KiiHi4HIN JikapHi Ne 4 B nepion
2006-2019pokiB. Ob6crexeno 37 IOpOCINX XBOPHX Ha Kip, YCKIQIHCHHI MeHiHTiTaMH a0o MeHiHToeHmedamitom. Cepen BCix
00CTe)KEHNX XBOPHX IMepeBakainy ocodbu mMononoro Biky Bix 18 no 40 pokis (86,5%).He3Baxaroun Ha Te, 0 JaHi YCKIAJHEHHS KOPY
criocrepirarorbes Jocuts pinko 0,5-1na 1000BunanKkiB 3aXBOPIOBAHHS, IX PO3BUTOK 00TSDKY€ Hepedir XBOPOOH, IONOBKYIOYH TEPMiHN
nepeOyBaHHS XBOPHX Y CTalioHapi. XapakTep ypakeHHs IEeHTPAIGHOI HEpBOBOI CHCTEMH CTATUCTUYHO 3HAYMMO 3aJIEXKaB BiJ] TEPMIiHIB
HaIXODKEHHsI XBOpUX B cramionap (x2 = 6,84,0 = 0,43,p = 0,009).V Bcix XBOpHX MpH HAIXOMKECHHI J0 CTAL[IOHAPY BHU3HAYAINCS
MO3UTHBHI MEHIHTCaIbHI CHUMIITOMH, L0 BHMAarajo MPOBEICHHS JIKYBaIbHO-AIarHOCTHYHOI TOMOaibHOI myHKIii. Otpumani
Ppe3yJbTaTy aHall3y JIKBOPY: BH3HAYUTH HAasBHICTH JIiM(onuTapHoro rwieonurosa Bix 15 no 230 xmituH B 1 M1, 0 CBIIUMIIO 1IpO
PI3HOTO CTYIEHS BUPAKEHICTh 3aIlalIbHOTO HPOLIECY, SKHil 3aJIeKaB Bill XapaKTepy YPaKeHHs LIEHTPAIbHOI HEPBOBOT CHCTEMH.

KutrouoBi ci10Ba: Kip, 10pociTi, yCKIIaJHEHHS, MEHIHTIT, MeHIHrOeHIedaJtiT.

The work is a fragment of the research project el and pathogenetic features of respiratory hirdections, viral
hepatitis, intestinal infections, leptospirosisimayborreliosis, TORCH infections and their compiaras: optimization of diagnosis and
treatment”, state registration No. 0116U007538.

Measles is one of the most contagious diseases gathenrespiratory group of infections (the
contagiousness rate is 90-98%g.cording to the WHO, 9 out of 10 contacts may tigvéhe disease in the
presence of contact with a patient with measlestdube lack of protective antibodies against theastes
virus in the human body [1, 7, 10].

A patient with any of the clinical forms of measleshe source of infection [1]. The most severe
complications that can occur in adults with meaatescomplications from the nervous systéhe incidence
of neurological complications in measles is 0.5¢r A000 case$3, 5]. In contrast to neurological
complications in other viral infections (herpessirenterovirus infections, mumps, etc.) [2, 8], dvailable
literature over the past decade is presented lentifi researches that describe isolated caseemwbus
system disorders in adults with measles [3, 5].6, 9

The purposeof this study was to systematize and analyze ltheal and laboratory characteristics
of measles meningitis and meningoencephalitis uitgdas well as the need to draw the attentiatoofors
of various specialties, primarily family doctorgumnologists, and infectious diseases specialistisetse rare
but rather severe complications of measles in sdult

Materials and methods In the period of 2006-2019, 37 patients weretdaavith various degrees of
the clinical symptoms severity of central nervoystam (CNS) disorders on the clinical basis of the
Infectious Diseases Department in the Shupyk NMAPte Kiev City Clinical Hospital No. 4. Among the
examined and treated patients, there were 20 mieof @7 patients (54%) and 17 women out of 37 (46%)
aged from 18 to 62 years (M+29.749.8, Me = 27, IQR: 23-32.5). The structufeCbIS lesions in the
examined measles patients was as follows: in 1&087 patients (48.6%) had the development oftasep
meningoencephalitis, in 4 out of 37 (10.8%) — asapeningitis. A separate group included 15 ouBof
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patients (40.5%), who were diagnosed with symptafsneningism after a diagnostic and treatment
puncture.

The clinical diagnosis of measles was made takitydccount epidemiological data and the presence
of clinical symptoms of measles: febrile fever, relateristic maculopapular rash and its spread stage
catarrhal phenomena from the upper respiratory, saleritis and conjunctivitis, Koplik spots deten [1, 7].
Neurological complications were diagnosed basetherpresence of meningeal and/or cerebral syndromes
laboratory findings of cerebrospinal fluid analy@stermination of pleocytosis, biochemical analysi

Laboratory confirmation of the diagnosis of measkas carried out in accordance with the order of
the Ministry of Health of Ukraine dated July 4, B800lo. 441 "Organization and implementation of
immunological monitoring of infections that are trotied by the methods of specific prevention (dighia,
tetanus, whooping cough and measles)". In all pati¢he measles diagnosis was confirmed by theetitat
of anti-lg M to the measles virus by enzyme-linkeununosorbent assay in the blood serum taken when
patients were admitted to the hospital.

Statistical processing of the obtained data wafomeed using the Statistica 6.1 for Windows
software package. Verification of compliance of ifgices distribution to the Gaussian one was eguout
according to the Kolmogorov—Smirnov test. To corapae indices in two independent groups, the Mann—
Whitney U test was used, the Kruskal-Wallis H téstariance was used to compare the three groups. T
presence and strength of statistical relationsfopsqualitative indices was calculated using caygincy
tables. The data are presented as Ntean + standard deviation), Me — median, IQR:@31- interquatrtile
range, RR — relative risk, and 95% CI — confidentarval.

Results of the study and their discussiorAnalyzing the presented data from table 1, itloauseen
that among the examined patients, young people 28edd 40 years prevailed, respectively, 32 ouBof
patients (86.5%). Our results correlate with thexditure datfl, 4, 5] The nature of CNS lesions in patients
with measles did not depend on age and was charadidy the development of aseptic meningoenciishal
in 48.6% (18/37) of patients, aseptic meningitia 20.8% (4/37). Symptoms of meningism were diagdos
in 40.5% (15/37) of patients.

Table 1
Age structure of the examined patients
Meningoencephalitis Aseptic meningitis Meningism talo
Age, years abs. % abs. % abs. % abs. %
18-30 10 27.0 2 54 11 29.7 23 62.2
31-40 4 10.8 2 54 3 8.1 9 243
41-50 2 54 - - 1 2.7 3 8.1
51-60 1 2.7 - - - - 1 2.7
<61 1 2.7 - - - - 1 2.7
Total 18 48.6 4 10.8 15 40.5 37 100

The examined measles patients with aseptic meisiragitt meningoencephalitis mainly had a severe
course of the disease in 14 out of 37 patient8¥8yand moderate — in 8 out of 37 (21.6%), whigdlmnical
picture of measles was typical in these patigintd, 6] It should be noted that in all 15 of 37 pati€dt:5%)
with symptoms of meningism, the disease was charaetl by a moderate course.

The severity of CNS damage in patients with measi@g correlate with the severity of intoxication
and meningeal syndromes, focal neurological symgtamd the level of impaired consciousness.

When analyzing the data obtained, attention wasrdta the fact that the vast majority of patients
admitted to the hospital with measles — 81.0% (@B0M8ho started treatment at home, at the time of
hospitalization already had clinical signs of CN&mdge. However, in 7 out of 37 patients (19.0%),
neurological symptoms manifested during their inesit in a hospital on the 7-9th day of disease.t@imas
of admission to the hospital are shown in tablel@k.

Table 2
Terms of admission of the examined patients to tHeospital
Disease day Meningoencephalitis Aseptic meningitig Meningism taro
abs. % abs. % abs. % abs. %
4-6 5 135 3 8.1 12 324 20 54.0
7-9 12 324 1 2.7 3 8.1 16 43.2
10-12 1 2.7 - - - - 1 2.7
Total 18 48.6 4 10.8 15 40.5 37 100

Most patients with neurological symptoms (Tablev2je hospitalized on the 4-6th day of the disease
(during the period of rashes), while 32.4% (12/37patients were diagnosed with symptoms of mesingi
measles meningoencephalitis — in 13.5% of pati@i8y), and 8.1% (3/37) — aseptic meningitis. Hosvev

33



| SSN 2079-8334. Csim meouyunu ma odionozii. 2020. No 4 (74)

starting from the 7th day of the disease (pigm&mtatperiod), clinical symptoms of measles
meningoencephalitis developed in 37.8% (14/37xtEpts.

Thus, the nature of the nervous system disordatistgtally significantly depended on the timing of
admission of patients with measles to the hospjfa#.84, 9=0.43, p=0.009), and late admission, in turn,
increases the likelihood of developing more seeeraplications from the central nervous system (RR=3
95% CI: 1.15-10.09).

In patients with measles complicated by meninggemaléis, in addition to meningeal syndrome,
signs of focal lesions of the brain substance dibua severity degrees were determined — asymnaétry
tendon and patellar reflexes and impaired cooridinaf movements — in 83.3% (15/18), pyramidal disos
— in 66.6% (12/18) of patients. 50.0% (9/18) ofigves had nystagmus, flattening of the nasolalail, f
tongue deviation.

Table 3
Clinical symptoms duration in the examined patients
Durtn, Gy Neringpencephalis osepic | Mo | o Uip
Fever 12.1+3.1* 8.4+0.5 25.5; 0.006
Prodromal phase 3.4+1.0 3.311.0 157.5; 0.82
Skin rashes 9.7+2.3 8.0+1.4 42.5; 0.08
Headache 7.8£2.7* 3.3t14 17.5; 0.001
Meningeal symptoms 6.8+3.6* 17205 7.5;0.001
Hospital treatment 17.6+6.3* 12.7+3.5 79.0; 0.007

Note: U — Mann—Whitney U test-*the difference is significant at a statisticallyrsficant level (p<0.05)

14 out of 37 patients (37.8%) had a history of nlraconcomitant somatic diseases: hypertension and
coronary heart disease — in 4 out of 37 patierts8¢4), rheumatoid arthritis — in 1 out of 37 (2.7%)ronic
sinusitis — in 8 out of 37 (21.6%), chronic torigdl— in 5 out of 37 (13.5%), diabetes mellitus-3 out of 37
(8.1%).

According to the results of CSF analysis in pasienith aseptic meningoencephalitis and meningitis,
lymphocytic pleocytosis was determined from 15 8 Zells in 1pl. The level of pleocytosis in the
cerebrospinal fluid depended on the nature of CiéSrders %=15.5, p=0.001), meningism indices —
2.9£1.5 cells per 1 ml (Me=3.0, IQR:1.0-4.0), foemmgoencephalitis — 55.7+62.0 (Me=23.5, IQR: 17.0-
78.5), for aseptic meningitis — 55.7+51.5 (Me=44GR: 14.0-108.75).

In 7 of 18 patients (38.8%) with aseptic meningephelitis, an increase in the protein level in the
cerebrospinal fluid was recorded in the range ©9-60.165 g/, while the glucose level correspontdethe
normal range.

Indices of white blood cell and platelet leveldhia blood at admission did not differ significardiyd
were 6.7+3.1x10and 175+33.5x1% for the group of patients with measles meningephalitis and aseptic
meningitis, and 7.1+4.3x#0and 165.1+40.2xH (U=49.0, p=0.8; U=32.0; p=0.5, respectively) éogroup
of patients with symptoms of meningism.

The inpatient treatment duration in the group ofigmés with CNS disorders was longer and
amounted to 17.6+6.3 days compared to patients mithsles with meningism symptoms — 12.7+3.5 days
and was statistically significantly different (U=@9p=0.007).

After the complex pathogenetic and symptomaticainer the vast majority of patients — 89.2%
(3337) were dismissed from the hospital in a satiefgctondition for further outpatient observationda
10.8% (437) of patients with aseptic meningoencephalitisviansferred to the Neurological Department to
continue treatment and rehabilitation.

According to a number of authors, the most seveperse of measles encephalitis or
meningoencephalitis was observed when they occinrded catarrhal period of the dise§ige9]. However,
in most patients, CNS complications develop inglegod of rashes, less often in the period of pigatéen
and recovery, as a rule, 5-14 days after the afislkee rash [3].

In all examined patients in the prodromal period méasles, pronounced manifestations of
intoxication syndrome were observed. Photopholaesigtent headache, and meningeal symptoms were als
observed in 100% of patients in all comparison gsoizziness disturbed 55.5% (10/18) of patierita w
meningoencephalitis, 50.0% (2/4) with aseptic nmgiti) and also 40% (6/15) with meningism symptoms.
The results obtained coincide with the data of mlmer of author$5, 6, 9] on the features of intoxication
syndrome in patients with measles with clinical pyoms of CNS disordes.
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Table 3 presents data on the duration of clinigadgoms in the examined patients. It was found that
the duration of the febrile period of the diseasas vstatistically significant in patients with asept
meningoencephalitis and meningitis in comparisah patients with meningism symptoms was 12.1+3dl an
8.40.5 days, respectively (U=25.5.0; p=0.006).iinstatistically significant changes were chaggstic in
the compared groups in the duration of headacBeZ7. and 3.3+1.4 days; U=17.5, p=0.001), as veelha
the meningeal syndrome (6.8+3.6 and 1.7+0.5 day$;%) p=0.001).

It should be noted that neurological symptoms énrtishes period were more pronounced in patients
with measles meningoencephalitis, manifested hyssid cerebrospinal fluid hypertension in 72.29%/183
of patients. In 61.1% (11/18) of patients in threup, impaired consciousness was noted: psychomotor
agitation — in 22.2% (4/18), sopor — in 33.3% (§/t8ma of the 1st degree — in 5.55% (1/18) oepédi The
described feature of the measles course in patwitiisCNS disorders during the period of rasheal$®
confirmed by the data of scientific literatite 5, 6, 7, 10]

Our studies have shown that the examined patieitftisaseptic meningitis and meningoencephalitis
had a predominantly severe course of the diseggecially in the presence of chronic concomitattiglagy
from the internal organs. Thus, the nature of #rwaus system disorders statistically significadypended
on the timing of admission of patients with measteshe hospital f=6.84, 9=0.43, p=0.009), and late
admission, in turn, increases the likelihood ofadeping more severe complications from the cemalous
system (RR=3.4, 95% CI: 1.15-10.09).

In the clinical picture in measles patients withningism symptoms and patients with aseptic
meningitis, intoxication and meningeal syndromesvaited, and with the development of measles
meningoencephalitis, cerebral focal symptoms apgeavrhich required a longer treatment in a hospital
was found that the inpatient treatment duratiothéxgroup of patients with CNS disorders was loraget
amounted to 17.6+6.3 days compared to patients mithsles with meningism symptoms — 12.7+3.5 days
and was statistically significantly different (U=09p=0.007).

According to the results of the CSF analysis inigpéd with aseptic meningoencephalitis and
meningitis, lymphocytic pleocytosis from 15 to 23€ls in 1ul were determined, indicating varying degrees
of severity of the inflammatory process, and depdrah the nature of the CNS lesigh+$15.5; p=0.001).

Thus, the awareness of doctors of various spedaltt matters of the clinical and laboratory
characteristics of measles meningitis and encejghaliadults will allow timely verification of thdiagnosis,
and also start the necessary adequate therapy.
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