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Aim. The purpose of this study was to find out the clinical and epidemiological features of measles in children during the outbreak
of 2017-2018.

Materials and methods. A retrospective study of 230 case histories of children suffering from measles hospitalized in the Kyiv
Children’s Clinical Hospital was conducted during two epidemic outbreaks in 2005-2006 and 2017-2018.

Results. In 2017-2018, the majority of hospitalized children with measles (62.9 %) were school age children. Compared to 2006,
the mean age of patients has increased significantly, the proportion of children in the first year of life has significantly decreased
and the percentage of children of primary school age (6 to 11 years old) has increased. Compared to 20052006, an increase in
the duration of fever (from 6.60 to 7.26), shortening of prodromal period (from 3.68 to 2.96) and prolongation of rash period (from
4.97 to 5.88) are characteristic of the course of measles in 2017-2018. Leukopenia was observed in almost every fifth patient. In
14.3 % of patients in 2017-2018, the course of the disease was complicated (the vast majority was associated with respiratory tract
organs). Compared to 2005-2006, the structure of patients with measles in 2017-2018 had the proportion of vaccinated patients
decreased and, respectively, the percentage of unvaccinated individuals increased: the proportion of unvaccinated patients was
72.1 %; unknown vaccination status — 2.9 %. Approximately 10.0 % of children had only one administration of a measles vaccine.

Conclusions. During the current outbreak, school age children and adolescents prevail in the age structure of ill children
hospitalized with measles. Compared to 2005-2006, an increase in the duration of fever, shortening of prodromal period and
prolongation of rash period are characteristic of the course of measles in 2017-2018. Changes in the clinical and epidemiological
features of the disease may be associated with changes in the spectrum of circulating strains of measles virus.

KniHiuHi Ta enipemionoriuHi oco6AuBOCTI KOpY B rocnitanizoBaHuxX Aiteu
nia yac ABox cnanaxis (2005-2006 i 2017-2018 pokiB) B YkpaiHi

B. B. €BTyweHkKo, C. 0. Kpamapbos, B. O. WapapiH, A. I. Mapkos, T. M. KamiHcbka, €. O. [peuyxa
MeTa po60oTH — BOCTimKEHHS BUSIBNIEHHS KIiHIYHWX Ta erigemionoriyHrx 0cobnmBocTel kopy B AiTed nif vac cnanaxy 2017-2018 pokis.

Marepianu Ta metoau. BukoHanu petpocnektueHe gocnigkeHHs 230 icTopin KniHiYHWX BUNaAKiB OiTEN, sKi XBOPI Ha Kip i
rocnitanioBaHi B KUIBCbKy MICbKy AWUTAYY KIHI4YHY iHEKLiHY NikapHio nif vac ABox cnanaxis enigemii kopy y 2005-2006 Ta
2017-2018 pokax.

Pesyneraru. Y 2017-2018 p. 6inbLuicTb rocnitanisoBanux aitei i3 kopom (62,9 %) — wkinsHoro Biky. MopisHsiHo 3 2006 p. cepes-
Hilt BiK NaLieHTiB CyTTEBO 30iNbLUMBCS, YacTka AiTel Ha NepLUOMY PO XWUTTS ICTOTHO 3MEHLUMNAcs, a YacTka AiTel MOMOALOro
LUKinbHoro Biky (Big 6 40 11 pokis) 3HauyLLo 36inbwmrnacs. MopisHaHo 3 2005-2006 p. nig yac cnanaxy 2017-2018 p. xapakTepHe
30iNbLLEHHS TPMBANOCTI NIMXOMaHky (3 6,60 [0 7,26 HS), CKOPOYEHHs NpoapoManbHoro nepioay (3 3,68 [0 2,96 AHA), NOOBXEHHS!
nepiogy BucvnaHHs (34,97 o 5,88 aHs). lefkoneHito croctepiranu maiixe B KOXHOrO n'AToro nauieHta. Y 14,3 % BCix nauieHTiB y
2017-2018 p. 3axBoptoBaHHs Marno nepebir 3 ycknagHeHHsaMM (30e6inbLuoro 3 60Ky opraHis AvnxaHHs). MopisHsHo 3 2005-2006 p.
y CTPYKTYpi XBOpMX Ha Kip y 2017-2018 p. YacTka BaKLMHOBAHWX XBOPUX 3MEHLLMMACS i, BiAMOBIAHO, BiiCOTOK HEBAKLMHOBAHNX
0Ci6 30inbLWMBCS: YacTka HeBaKLMHOBaHMX NaLieHTiB cTaHoBKUNa 72,1 %; YacTka fiTei i3 HEBIZOMUM BaKLMHAMBHUM CTaTyCOM —
2,9 %. Maixe 10,0 % giten Manu Tinbku 0fHE BBEAEHHS BaKLMHM NPOTH KOpY.

BucHoBku. [ig yac ocTaHHLOro cnanaxy y BiKOBIW CTPYKTYpi [iTel i3 KOPOM, SKMX rocniTanisysanu, nepesaxaroTb 4iTn Ta
nigniTKK WKinbHoro Biky. MopiBHsHO 3i cnanaxom 2005-2006 p. y 2017-2018 p. BCTaHOBWM 30inbLUEHHS TPUBANOCTi IMXO-
MaHKW, CKOPOYEHHS MPOLPOMAIbHOrO Nepioay Ta NPOAOBKEHHS BUCUMAHHS. 3MiHW KNiHIYHMX, enigemMionoriyHmnx ocobnmeocTei
3aXBOPOBAHHS MOXYTb OyTU NOB’A3aHi 3i 3MIHOK CMEKTpa LWTamiB BipyCy KOpY, L0 LIMPKYIOTb.

KAMHMuecKue U aNMAEMUONOTHUECKUE 0COOEHHOCTH KOPU Y FOCNUTaAM3UPOBaHHbIX AETEH
BO Bpems ABYX Benblwek (2005-2006 1 2017-2018 rr.) B YKkpauHe

B. B. EBTywweHKo, C. A. Kpamapes, B. O. LLaapuH, A. U. Mapkos, T. H. KamuHckas, E. O. [peuyxa

Llenb pa6oTb! — ycTaHOBMEHE KIMHUYECKUX 1 3NMAEMUONOTYeCcKX 0COBEHHOCTEN Kopu y AieTel BO Bpemsi Berbilku 2017-2018
rofoB.
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Marepuans! u MeToAbI. BoINonHeHo peTpocnekTBHOe uccnenoBanme 230 UCTOPUIA KITMHUYECKMX CIy4aeB AETEN, CTPafatoLLmX
KOPbO Y TOCTINTanM3NpoBaHHbIX B KMEBCKYHO ropOLCKYH0 AETCKYH KMMHUYECKYHO MHGEKLIMOHHYHO 60MbHILY BO BPEMS iBYX BCTbILLEK
anuagemun kopu B 20052006 1 2017-2018 rr.

Pesyniratbl. B 2017-2018 r. 60nbLUMHCTBO rOCMNTaNU3MpOBaHHBIX AETEN C KOpbio (62,9 %) — LwKkonbHoro BoapacTa. 1o cpaBHEHMIO
¢ 2006 r. cpenHuii BO3PaCT NaLMEHTOB 3HAUUTENBHO YBENUUMICS, ONS AETE HA NEPBOM rogy XW3HW 3HAUUTENBHO YMEHbLLMMACh,
a [ons feten MnapLuero LIKomnbHoro BospacTta (ot 6 4o 11 net) 3HauuTensHo yBenuumnace. Mo cpasHerumto ¢ 2005-2006 r. Bo
Bpemst BCrblwku 2017-2018 1. xapaKTepHO YBENUYEHUE NPOLOMMKMTENBHOCTY NIMXopaaku (¢ 6,60 fo 7,26 oHs), cokpalLeHue npo-
ZpomarnbHoro nepuoga (¢ 3,68 4o 2,96 aHs) 1 yanuHeHve neproaa Beicbinanms (¢ 4,97 fo 5,88 aHs). llefikoneHns oTMedeHa nouTy
y kaxgoro nstoro naumenTa. Y 14,3 % naumnentos B 2017-2018 r. 3aboneBaHus npotekano ¢ 0CNoXHeHWeM (B0MbLUMHCTBO — CO
CTOPOHbI OpraHoB AbixaHus). Mo cpaBHeHuto ¢ 2005-2006 r. B cTpykType 3abonesLunx kopbto B 2017-2018 1. gons BaKLUMHUPO-
BaHHbIX DOMbHBIX YMEHbLIKNACH W, COOTBETCTBEHHO, MPOLEHT BaKLMHUPOBAHHbIX MWL, YBENUYUICS: A0NS HEBAKUMHUPOBAHHbIX
nauueHToB coctaeuna 72,1 %; [0ons aeteit ¢ HEW3BECTHbIM BaKUMHaNbHbIM cTatycoM — 2,9 %. MpumepHo 10,0 % aeten nmenn
TONbKO OfIHO BBEAEHME BaKLMHbI MPOTUB KOPU.

BbiBoabl. Bo Bpems HbIHELLHEN BCTbILLKW B BO3PACTHOW CTPYKTYPE roCMUTanv3vpoBaHHbIX AETEl C Kopbio npeobragatot AeTn n
NOAPOCTKY LLKOMBHOTO Bo3pacTa. 1o cpaBHeHuto co Benbiwkon 2005-2006 r. 8 2017-2018 r. xapakTepHO yBenuyeHve Npoaomku-
TENbHOCTY NINXOPaAKM, COKpaLLEHUE NPOAPOMasibHOrO Neproaa v YANMHEHME BbiChiNaHUs!. I3MEHEHVS KITMHUYECKWX 1 SnuaeMmo-
NOM4Yecknx 0coBEHHOCTEN 3ab0oneBaHNsa MOTyT ObiTb CBA3aHbI C UIBMEHEHVEM CMIEKTPA LIMPKYIIMPYHOLLIMX LUTAMMOB BUpYCa KOpY.

Measles is a highly contagious disease of viral nature.
Before the use of the measles vaccine in 1963 in the United
States and the introduction of a large-scale vaccination,
epidemic outbreaks were observed every 2-3 years,
and the number of deaths from this infection reached
approximately 2.6 million people annually. However, even
despite the availability of a safe and effective vaccine, this
disease remains one of the main causes of death among
children throughout the world. In 2016, approximately
89.780 people died as a result of the measles, mostly
children under 5 years old [1]. In Ukraine, several epidemic
outbreaks of measles infection occurred over the past few
years (Fig. 1).

The most powerful outbreak in the last two decades in
Ukraine was recorded in 2006, during which 42.724 cases
of this disease were registered (Source, date and content
of request Consulted experts WHO Regional Office for
Europe-Alert and Response Operations Main conclusions
and recommendations). According to the Center for Public
Health of the Ministry of Health of Ukraine (PHC), more
than 41.000 children and adults were affected by measles
in the European Region in 6 months of 2018. In seven
countries of the European Region (Greece, Georgia,
Italy, Russian Federation, Serbia, Ukraine and France),
more than 1000 cases of measles in children and adults
in each of these countries were recorded. In Ukraine, on
the 41st week since the beginning of the year, measles was
diagnosed in 33.165 people, including 13.184 adults and
19.981 children (PHC).

The outbreak of measles of 2006 in Ukraine was caused
mainly by the measles virus genotype D6 [2]. However,
during the last outbreak, which is still ongoing, the circulation
of other variants of measles virus including genotypes B3,
D8 and D9 is observed on the territory of Ukraine.

We suggested that the emergence of new varieties of
measles virus could lead to certain changes in the clinical
picture of the disease.

Aim
The purpose of this study was to find out the clinical and

epidemiological features of measles in children during
the outbreak of 2017-2018.

Zaporozhye medical journal. Volume 21. No. 6, November — December 2019

Material and methods

A retrospective study of 230 case histories of children
suffering from measles hospitalized in the Kyiv Children’s
Clinical Hospital (KCCH) was conducted during two
epidemic outbreaks in 2005-2006 and 2017-2018.

Mean values (M) and standard deviations (SD) were
calculated for data presentation. The difference between
the quantitative indicators was determined using the one-
way or multivariate ANOVA. In the case of non-compliance
with normal distribution and / or insignificant number of
variants, the Mann-Whitney test was used; categorical
values were analyzed using the odd ratio (OR) and the Xi-
square test (Xi?). Statistically significant difference was
considered at P < 0.05.

Results

The diagnosis was based on clinical and epidemiological
data (contact with measles patients, a typical clinical
aspect), confirmed by PCR studies and the determination
of specific IgM antibodies.

Patients were divided into two groups: one group
included 90 children hospitalized during 2005-2006;
and 140 children during 2017-2018. Age and gender
characteristics of patients are presented in Table 1.

In 2017-2018, the majority of hospitalized children with
measles (62.9 %) were school age children. Compared to
2006, the mean age of patients has increased significantly,
the proportion of children in the first year of life has
significantly decreased and the percentage of children
of primary school age (6 to 11 years old) has increased
(P < 0.0001). The gender structure did not change
significantly (P > 0.05).

In 2017-2018, the proportion of patients unvaccinated
against measles was 72.1 % and vaccination status was
unknown in 4 (2.9 %) (Table 2). In the group of children of 1
to 2 years old, unvaccinated patients accounted for 75.0 %,
2to 5years old—72.4 %, 6 to 11 years old — 83.3 %, over
12 years old — 55.9 %. Among patients with measles, 21
(15.0 %) were vaccinated in full, while another 14 (10.0 %)
children over 6 years old had only one administration of a
measles vaccine. The total number of patients who received
atleast one vaccine was 35 (25.0 %). The largest proportion
of children suffering from measles who had a history of
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Table 1. Age and gender features of measles patients

N P P L

Age, years (M £ SD)
0-1 years old (n/%)
1-2 years old (n/%)
2-5 years old (n/%)
6-11 years old (n/%)
>12 years old (n/%)
Boys (n/%)

Girls (n/%)

6.12£6.61 7.70+5.33 0.047
24126.7 % 12/8.6 % 0.0002
15/16.7 % 1/7.9% ID
16/17.8 % 29/20.7 % ID
8/8.9 % 54/38.6 % <0.0001
27/30.0 % 34/24.3 % D
42/46.7 % 77/55.0 % ID
48/53.3 % 63/45.0 % ID

ID: insignificant difference (P > 0.05).

Table 2. Clinical and epidemiological features of patients

S T P

Vaccination MMR (n/%)
Inpatient treatment (days)
Duration of fever (days)

Duration of prodromal stage (days)

Duration of rush (days)
Leukopenia (n/%)
Complications (n/%)

Concomitant pathology (n/%)

32/35.6 % 35/25.0 %

5981234 5.98+£2.82 D
6.60 +2.33 7.26+1.88 0.020
3.68 +1.50 2.96 + 1.46 0.0002
497 £1.12 588 +1.77 0.0001
20/22.2 % 32/22.9 % ID
20/22.2 % 18/12.9 % ID
13/14.4 % 19/13.6 % ID

Vaccination MMR: documented administration of at least one vaccine dose; Complications: number
and percent of patients with complicated course; Concomitant pathology: number of patients with
concomitant pathology; ID: insignificant difference (P > 0.05).
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vaccination was observed in the group of children over 12
years old — 44.1 %, the smallest — in the group of children
of 6-11 years old — 16.7 %. Compared to 2005-2006,
the structure of patients with measles in 2017-2018 had
the proportion of vaccinated patients decreased and,
respectively, the percentage of unvaccinated individuals
increased.

The duration of inpatient treatment in 2017-2018
varied from 1 to 19 days (5.96 + 2.85, M + SD). Compared
to 2005-2006, the mean duration of inpatient treatment
did not change significantly (Table 2). The duration of

Fig. 1. Number of measles
patients in Ukraine during
1999-2018

(WHO vaccine-preventable
diseases: monitoring system.
2018 Global summary).

2011
2012
2013
2014
2015
2016
2017
2018

inpatient treatment did not significantly depend on the age
of patients: it was 5.57 £ 2.10 days (2 to 12 days) in
children in the first year of life, 5.63 + 3.97 days (1 to 19
days) in 1-2-year-old children, 6.07 + 1.96 days (2 to 11
days) in 2-5-year-old children, 6.02 + 2.39 days (1 to 16
days) in 6-11-year-old children, 6.26 + 2.88 days (1 to
16 days) in children over 12 years old. Among children
vaccinated against measles (at least 1 dose of the vaccine),
the duration of stay in the hospital was 6.03 + 2.44 days (1
to 14 days), among non-vaccinated — 5.94 + 2.75days (1 to
19 days) (P > 0.05). The duration of stay in a hospital was
significantly longer in patients with the complicated course
of measles —8.10 + 2.93 days compared to patients without
complications — 5.53 + 2.35 days (P = 0.00001).

Classic triad — conjunctivitis, cough and runny nose —
was present in 79.1 % of patient. Conjunctivitis was
observed in 85.7 % of patients, cough — in 96.1%, runny
nose — in 87.8 %. Another known symptom of measles
infection, the Koplik's spots, was documented in 90.0%
of patients.

Fever was observed in all patients. There was no
significant difference in the level of fever between different
age groups (P > 0.05). In children vaccinated with at least
one dose of measles vaccine, the body temperature was
39.310.6 °C (37.5t040.0°C), the duration of the fever was
6.6 £ 1.74 days (1 to 10 days). In unvaccinated patients,
respectively, the body temperature was 39.3 £ 0.55 °C (38.0
to 40.5 °C), duration was 7.5 + 1.92 days (4 to 13 days) —
significantly longer (P = 0.018). Compared to 2005-2006,
the mean duration of fever significantly increased in children
undergoing treatment in 2017-2018 (Table 2).

The average duration of the prodromal period in
patients with measles in 2017-2018 was significantly shorter
compared to 2005-2006 data (Table 2). We observed a
decrease in the duration of this period in all age groups.
Moreover, we did not find a significant relationship between
the duration of the prodromal period and age: among all
patients (20052006 and 2017-2018), the mean duration

3anopoxckuii MeguumHekuin xypHan. Tom 21, Ne 6(117), Hosbpb — aekabpb 2019 .
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Fig. 2. Leukocyte count
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in children in the first year of life was 3.1 + 1.55 days (1 to
6 days), 1-2 years old: 3.4 + 1.62 days (1 to 7 days), 2-5
years old: 3.3 £ 1.30 days (1 to 6 days), 6-12 years old:
3.1+ 1.56 (P > 0.05). Among unvaccinated individuals,
the prodromal period lasted 3.2 + 1.47 days (1 to 8 days)
and was significantly longer than that in patients vaccinated
with minimum one single administration of measles vaccine:
2.4 +1.31 days (1 to 6 days) (P = 0.004).

Rush was present in all patients. In all cases, the rush
was maculopapular with a tendency to fuse. In 97.0 % of
patients, there was a progression of rash with characteristic
distribution from the head to the distal parts of limbs. In
all patients, the spread of rash lasted 2-3 days. The rash
was present on the skin for an average of 5.55 days (3 to
12 days). In comparison with 2005-2006, the duration of
rash was significantly longer in 2017-2018. The duration of
rash did not significantly depend on the vaccination status
and was 5.63 + 1.73 days (3 to 12 days) in unvaccinated
patients and 5.30 + 1.30 days (3 to 10 days) in vaccinated
patients (at least one vaccine) (P > 0.05). At the same time,
according to the results of our observation, the duration of
rash depended on the child’s age. In children in the first year
of life, the duration of rash was 4.96 + 1.29 days, in 1-2
year-old patients: 6.09 + 2.11 days, in 2-5 year-old patients:
5.60 + 1.29 days, in 6-11 year-old patients: 6.02 + 1.78 days,
in patients over 12 years old: 5.13 + 1.44 days (P = 0.0058).

The count of peripheral blood leukocytes in patients in
2017-2018 ranged from 2.1t0 32.2 G/L. In 96.3 % of patients
in the first study, there was a shift of neutrophils towards
their young forms. The percentage of stab neutrophils in
the first study on the first day of hospitalization ranged from
110 37 % (15.2 £ 7.42 %). Leukocyte count depending on
the day of examination is shown in Fig. 2. A decrease in
the number of leukocytes was observed predominantly
during days 4-6 of the disease. An elevated leukocytes
count (more than 9 G/L) was typical in the interval from
days 6 to 13 from the onset of the disease.

Leukopenia, one of the most common laboratory
symptoms of measles, was observed in almost every fifth

Zaporozhye medical journal. Volume 21. No. 6, November — December 2019

patientin both 2005-2006 and 2017-2018. Overall, among
patients examined in 2017-2018, leukopenia (leukocyte
count <4 G/L) was observed in 38 patients. Leukopenia
was recorded in patients from 2 to 12 days from the onset
of the disease (5.6 + 1.72 days). Leukopenia was recorded
in patients of all age groups from 11 months to 17 years
11 months old (8.8 + 5.01 years). There was no significant
difference depending on vaccination status.

In 22.2 % of patients in 2005-2006 and in 14.3 %
of patients in 2017-2018, the course of the disease was
complicated (Table 2). The incidence among children in
the first year of life was 16.7 %, in the age group from 1
to 2 years old: 23.1 %, in 2-5-year old patients: 17.8 %, in
6-11-year old patients: 11.3 %, in patients over 12 years old:
21.3 % (frequency depending on age was not significant).
The incidence of complications was 18.1 % among
unvaccinated patients and 15.7 % among vaccinated ones
(atleast 1 vaccine), OD = 1.09 (0.51-2.34). Table 3 presents
the spectrum and frequency of individual complications.

Bronchitis was observed in 8 children, of whom 3
patients were of the first year of life, 2 patients of 2 to 5
years old, 2 patients of 6 to 11 years old and 1 patient over
12 years old.

Pneumonia complicated the course of measles in
seven patients. In all cases, this was a secondary bacterial
complication. The durations of pneumonia were within
4-6 days (median — 6 days). In all cases, pneumonia
was confirmed radiologically. One patient had pneumonia
complicated by pleuritis. Three children had pneumonia
accompanied by respiratory insufficiency and the use
of supportive oxygen therapy was required. Bacterial
complications from ENT organs occurred in 11 patients.
Among them, there were six cases of sinusitis and five
cases of otitis media. All cases were registered among
children over 6 years old. The frequency of respiratory
organ complications in 2018 did not differ significantly from
the data for 2006.

Gingivostomatitis was observed in six patients of early
age (under 2 years old) in 2005-2006. In 2017-2018, such

ISSN 2306-4145  http://zmj.zsmu.edu.ua 811
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Table 3. Features of complications in patients with measles

Complications 2005-2006 2017-2018
(n=90) (n =140)

Bronchitis
Hepatitis

Retinal dystrophy
Diarrhea
Respiratory failure
Encephalitis
Cardiomyopathy
Otitis

Pneumonia
Sinusitis
Stomatitis

Febrile seizures
Total

5/5.56 % 3/12.14 % ID
0 2/1.43 % ID
11111 % 0 ID
414.44 % 0 0.023
0 3/12.14 % ID
0 2/1.43 % D
0 10.71 % ID
1111 % 4/2.86 % ID
414.44 % 42.86 % ID
1111 % 5/3.57 % ID
6/6.67 % 0 0.003
1111 % 0 D
22124,44 % 23/15,71 % ID

Hepatitis: increase in ALT > 2N. ID: insignificant difference (P > 0.05).

812 ISSN 2306-4145 http://zmj.zsmu.edu.ua

cases were not observed among studied patients. Among
patients of 2005-2006, manifestations of gastroenteritis
were observed in four cases.

In 2018, we observed two patients with CNS damage.
Among them, a girl of 5.5 years old, unvaccinated
against measles, whose disease started suddenly with
a temperature rise to febrile values, the appearance of
catarrhal phenomena. On the 3rd day of the disease, a
maculopapular rash appeared on the face that spread
throughout the body during the next 24 hours. On
the 5th day, the general condition of the child worsened,
she became sleepy, refused to eat, could not rise from
the bed without help, pain in the legs and back appeared,
while the rash on the skin at that time disappeared. On
the 6th day of the disease, during the examination, an
impairment of consciousness was recorded (score 13
based on the Glasgow Coma Scale, E4V4M5); the physical
examination showed positive meningeal symptoms (rigor
of the occipital muscles, Kernig's and Brudzinski's signs),
symptoms of spinal nerve roots tension (Neri’s sign). The
child was not accessible for the productive contact. The face
was symmetrical. The bulbar group of the cranial nerves
was not impaired. Pupils D = S, moderately expanded,
photoreaction was preserved, conjugate. General
muscular hypotonia. Abdominal reflexes were absent.
There were no seizures and vomit. Body temperature was
36.4-36.6. Microcirculation was not affected. Breathing was
spontaneous, effective, biomechanics was not impaired,
with the support of humidified oxygen through a face mask.
Heart rate was 58-86/min, blood pressure was 103/41—
83/48 mmHg. Peristalsis was preserved. There was no
self-defecation. Diuresis was sufficient at 3 ml/kg/hr. During
the next 3 days, the state of consciousness deteriorated.
At day 8 of the disease, a result of measles-specific
IgM study was obtained. On the day 9 of the disease,
the level of consciousness was 9 based on the Glasgow
Coma Scale (E4V1M4), bradycardia increased to 44/min,
there was a decrease in blood pressure to 65/40 mmHg.
Cerebrospinal fluid analysis revealed slight lymphocytic
pleocytosis, while a MRI study showed scattered focal
changes. From the 10" day of the disease, there was a
gradual improvement of the child’s condition. Restoration of
consciousness was observed on day 12. During discharge
from the hospital on the 18" day of the disease, the child had

minor manifestations persisted in the form of a decrease in
muscular strength in the limbs, increased fatigue.

Another child, an 11-year-old girl, was hospitalized to
the KCCH with an impairment of consciousness (score
9 according to the Glasgow Coma Scale, E4V1M4).
No impairments of the cranial nerves were observed.
Abdominal reflexes were not activated. Muscle tone
was lowered. Breathing was spontaneous, effective.
Hemodynamics was stable. The disease history showed
that the child suffered from measles at the age of 9 months
old. 1.5 years ago, the girl suddenly began having her
motor function impaired in the form of spontaneous tremor
of hands, inclination of her head to the right, episodes
of involuntary falls up to 30 times a day. Subsequently,
there were periods of deterioration and improvement of
her neurological status. Four days before hospitalization
in our clinic, the child became sleepier, the intensity of
myoclonus and hallucinatory reactions increased. On
the day of hospitalization, the child had consciousness
impaired to the level of a sopor (score 9 according to
the Glasgow Coma Scale, E4V1M4), and lymphocytic
pleocytosis was detected in the cerebrospinal fluid. MRI
of the brain showed signs of periventricular leukoaraiosis.
The results of the cerebrospinal fluid test for the markers
of toxoplasmosis, CMV, EBV, VZV, HSV1/2, HHV 6-7
(PCR) were negative, but a high titer of IgG antibody to
measles virus was detected. The child received empirical
antiviral therapy (acyclovir), immunomodulatory therapy
(corticosteroids, intravenous immunoglobulin), supportive
and symptomatic agents. However, despite the treatment,
the condition of the child progressively deteriorated with
the gradual development of multiple organ failure. On
the day 18 of inpatient treatment, the patient had a cardiac
arrest associated with increased cardiac insufficiency and
the development of DIC-syndrome, and death of the patient
was recorded.

Manifestations of liver damage were observed in
two patients in 2017-2018. They showed an increase in
transaminases, including an increase in ALT of more than
two normal values. There were no clinical manifestations
of hepatic dysfunction in these patients. In both cases, a
spontaneous normalization of the ALT level was observed,
the duration of hypertransferasemia did not exceed 10 days.

Concomitant pathology in patients with measles was
found to be practically identical in 2006 and 2018 (Table
2). We took into account both the premorbid condition
and the cases of acute diseases that developed during
the stay of patients with measles in the hospital and were
not associated with the underlying disease by causative
relationships. Concomitant pathology was represented by
a broad spectrum of chronic and acute diseases, among
which allergic dermatitis was most common (5 cases),
congenital heart disease (3 cases), chicken pox (3 cases),
deficiency anemia (3 cases), ascariasis (2 cases), bronchial
asthma (2 cases). Among other rare cases, patients with
HIV infection, epilepsy, hemophilia, diabetes mellitus,
rheumatoid arthritis, and urinary tract infections should be
noted. We found that the presence of concomitant pathology
was associated with a higher frequency of complications.
On the background of concomitant pathology, the incidence
of complications was 34.4 %, and in children without
concomitant pathology — 15.7 % (P = 0.006, Xi? test).
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Discussion

The measles incidence depends on many factors, among
which the level of coverage by prophylactic vaccination
is the key. After the introduction of planned measles
vaccination in Ukraine in 1966-1967 and revaccination
in 1986, the incidence rate decreased significantly,
the proportion of children in the structure of patients
decreased and inter-epidemic intervals increased to 5-6
years. However, after 2008, the coverage rate for measles
vaccination in Ukraine declined to less than 95 %, reaching
a minimum in 2017-2018. In particular, according to
WHO, the first dose of measles vaccine in 2017-2018
was received by 42 % of children, while the second dose
of the vaccine was received by only 31 % of children
[3]. The results of this study indicate that the majority of
patients were unvaccinated individuals, and, accordingly,
the cause of epidemic surge is a decrease in the coverage
by scheduled vaccination.

The hospitalization of children with measles infection
and the duration of stay in a hospital is usually conditioned
both by clinical and epidemiological indications. We did
not see any significant changes in the length of hospital
stay between patients in 2005-2006 and 2017-2018.
Also, the observation showed that the duration of inpatient
treatment did not significantly depend on the age of patients
and their vaccination status. The only factor that had a
reliable connection with the extension of the time of inpatient
treatment was a complicated course of measles. Our results
regarding this indicator do not differ significantly from
the data of other studies. In particular, 13 years agoin China,
Lee K-Y. who analyzed the data of three epidemic outbreaks
during 1989-2001 (a total of 520 patients) reported
the duration of inpatient treatment ranged from 5.7 to 6.4
days. In another his study, a relationship between clinical
features of measles was studied, in particular the duration
of inpatient treatment, the age of patients. According to
the results, the mean stay in a hospital lasted from 5.1 to
6.0 days and did not depend on the age of children.

The fever has been selected as a clinical criterion for
infection, since it can be objectified and generally reflects
the duration of the acute period of an infectious disease. The
results of our observation demonstrated some regularities
of this symptom. In particular, according to our data,
the duration of fever in vaccinated patients was significantly
shorter than that in unvaccinated ones. In addition, we noted
that the duration of the fever in patients with measles in
2018 has increased significantly compared to 2006. These
changes were not related to changes in age structure,
complications development and percentage of vaccinated
people. In our opinion, this tendency may be due to changes
in the etiological pattern, in particular the circulation of non-
traditional genotypic variants of the virus for this territory.

Other interesting features of the clinic of measles in
2017-2018, compared to the previous epidemic period,
were a relative reduction in the prodromal period and
prolonged duration of rash. In particular, a reduction in
the duration of the prodromal period was observed in all
age groups of patients. This tendency could be even more
pronounced, because the proportion of unvaccinated
children, who, according to our data, are characterized by
a longer prodromal period, has increased in the structure
of patients since 2017-2018.
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As for the duration of rash, we have established that it
depended on the age of patients. According to the results
of our observation, it was relatively shorter in children in
the first year of life and in patients over 12 years old. Taking
into account that the proportion of children of the first year
of life in the structure of patients relatively decreased and
the number of children from 2 to 11 years increased, it is
reasonable to assume that the lengthening of rash duration
may be related, in particular, to the change in the age
structure of patients.

An important pathogenetic feature of measles is
suppression of the immune system. It is associated
with the development of secondary complications and
the severity of the course of the disease. Although
the mechanism of immune suppression has not been fully
understood yet, the leading links include the impairment
of lymphocyte proliferation, suppression of hemopoiesis,
damage of immunological memory and the destruction of
the epithelial barrier [4-7]. Leukopenia, the most known
manifestation of immune suppression, correlates with
the time of appearance and severity of viremia [5]. According
to our observation, leukopenia was observed in more than
22 % of patients. More often, the decrease in the number of
leukocytes was recorded 4-6 days of the disease.

The immunosuppressive effect of measles virus is
directly related to the development of complications. The
most important and frequent complications of measles is
pneumonia, the frequency of which according to various
studies varies from 14 % to 66 % [8,9]. Among our patients,
pneumonia was also a relatively frequent complication, but
its frequency did not exceed 4.5 %. This is probably due to
broader indications for hospitalization in our clinic, which
do not restrict the stay of patients with non-severe forms of
the disease in the inpatient facility. In particular, in the city of
Kyiv, more than 70 % of measles patients were hospitalized
during the epidemic outbreak of 2018.

Impairments of the nervous system are among
the most severe complications in measles [10]. Their
development is possible due to direct damage by
the virus, immune-mediated damage (post-infection
encephalitis) as well as in the form of subacute sclerosing
panencephalitis [11]. Among our patients, we observed a
case of postinfectious meningoencephalitis and subacute
sclerosing panencephalitis. The second one is generally
more difficult for correct diagnosis due to a very long period
between primary disease (measles) and its neurological
complication [12].

Common complications of measles are also considered
to be liver damage. The manifestations of this complication
may vary from subclinical change in laboratory parameters
to manifestations of fulminant hepatitis (especially in infants
[13]). According to published studies, hepatitis and liver
dysfunction are more common in children over 15 years
old and in adults. The frequency of this complication
can reach as much as 80 % [11-14]. In our observation,
manifestations of hepatitis were recorded in two patients.
Both belonged to the age group of older children (15 and
17 years old). In both cases, liver changes were limited to
an increase in transaminases and were not accompanied
by clinical symptoms.

A classic complication of measles is thought to be
diarrhea. Previous studies indicate that the frequency of this
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complication in patients with measles varies according to
some data but can be very serious [12-15]. We observed
the manifestations of gastroenteritis in four patients who
belonged to the category of early age children. All these
cases were recorded among patients during the epidemic
breakout of 2005-2006. No diarrhea was observed among
patients in 2017-2018.

Conclusions

1. During the current outbreak, school age children
and adolescents prevail in the age structure of ill children
hospitalized with measles.

2. Compared to 2005-2006, an increase in the duration
of fever, shortening of prodromal period and prolongation
of rash period are characteristic of the course of measles
in 2017-2018.

3. Changes in the clinical and epidemiological
features of the disease may be associated with changes in
the spectrum of circulating strains of measles virus.
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