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Aim of the work - to analyze measles complications in adults depending on the severity of the course and to find out their
relationship with the functional state of the autonomic nervous system.

Results. Clinical manifestations of measles in adults under present conditions retain typical signs, but the feature is the pre-
servation of Filatov—Koplik sign in the period of rashes (77.1 %). In severe course of measles more often (P < 0.01), than
with a moderate course, scleroconjunctivitis with eye irritation, hoarseness, hemorrhagic manifestations, nausea, vomiting is
recorded, the period of fever is prolonger. In most adult patients, measles had a complicated course (70.5 %), with the spectrum
of complications mainly represented by the damage of the respiratory system (61.4 %) and the gastrointestinal tract (43.8 %).
The frequency of development of complications and their range clearly depended on the severity of the disease. Complications
such as bronchitis (P < 0.05) and pneumonia (P < 0.0001) were more common in patients with severe course of measles.
Some patients with a severe course of measles developed such complications as pulmonary edema and left lung atelectasis.
The most severe complications from the respiratory organs arose in pregnant women. Gastrointestinal complications such
as hepatitis and enteritis were recorded in 43.8 % of patients with measles, and the frequency of their development was also
dependent on the severity of the disease (P < 0.01). The Mallory—Weiss syndrome was detected in one patient with a severe
course of measles. Analysis of HRV indicators in adult patients with measles showed that in the presence of complications,
the functional state of the ANS is characterized by a decrease in power in all regulatory units with the development of imbal-
ance in the direction of sympathicotonia, compared with healthy people (P < 0.01). In patients with a complicated course of
measles, indicators that characterize the total power of vegetative regulation, the parameter characterizing the humoral effects
on the ANS (VLF), were lower (P < 0.05), and part of the sympathetic effects in the general spectrum of vegetative regulation
is higher (P < 0.05) than in patients without complications of this infection.

Conclusions. Clinical manifestations of measles in adults under present conditions remain typical, but in most adult patients
(70.5 %) measles has a complicated character. The complications from the respiratory system (61.4 %) and the gastrointes-
tinal tract (43.8 %) are often recorded, the frequency and spectrum of which depend on the severity of the disease. Com-
plications from the nervous system and the organs of vision develop in single adult patients with severe course of measles.
Disorders of ANS functional state play a role in depending of measles complications in adults. In the presence of complications,
the functional state of ANS is characterized by a decrease in power in all regulatory units with the development of imbalance
in the direction of sympathicotonia.

KAiHiuHa xapaKTepuCTUKa YCKAaAHEHb KOPY B AOPOCAMX Y B3aEMO3B’A3KY 3i 3MiHaMH
$YHKUiOHaAbHOTO CTaHy BeretaTUBHOI HEPBOBOi CUCTEMMU

10. 10. PsbokoHb, C. 0. binokobuaa, O. B. PabokoHb

MeTa po60Tu — npoaHanisyBaTu yCKNagHeHHs! Kopy B JOPOCIUX 3aNexHO Bif, TSKKOCTI nepebiry Ta 3'acyBaTty ixHil B3ae-
MO3B’'A130K i3 (DYHKLIIOHaNbHWM CTaHOM BEereTaTMBHOI HEPBOBOI CUCTEMM.

Pesynkratu. KniHika Kopy B AOPOCHMX Y Cy4acHUX ymoBax 30epirae TUMOBI 03HaKK, 0COBNMBICTIO nepebiry € 30epexeHHs
cumnTomy Pinatosa—Konnika B nepiog BucunaHb (77,1 %). Mg yac Tsxkoro nepebiry vacTiwe (p < 0,01), Hix npu cepen-
HbOTSDKKOMY, PEECTPYHOTb CKIEPOKOH'OHKTYBIT i3 Pi3siMu B 04ax, OCUMIICTb ronocy, remopariyHi Nposiev, HygoTy, 6ntoBoTy,
TpuBaniumM € nepiog rapsyki. Y GinbLLIOCTi JOPOCNMX XBOPKX Kip MaB ycknagHeHuii nepebir (70,5 %), cnekTp ycknagHeHb
NPeacTaBNeHN i NEPEBAXHO YPaXKEHHAM OpraHiB AuxanbHoi cuctemm (61,4 %) Ta LWNyHKOBO-KULLKOBOMO TpakTy (43,8 %).
YacToTa po3BWTKY YCKNMagHEHD i iXHill CNEKTp YiTKO 3anexanu Big TSHKKOCTI nepebiry 3axBOptoBaHHS. YCKNaAHEHHS!, SK-0T
BpoHxiT (p < 0,05) Ta NHeBMOHiIs (p < 0,0001), YacTile BUHMKANM y XBOPKX i3 TskkMM nepebirom kopy. B okpemux xsopux i3
TSOKKMM Nepebirom Kopy po3BUHYNMCh Taki yCKNaaHEHHs, ik Habpsik nereHb Ta atenekTas niBoi nereni. Hantsykui ycknagHeHHs
3 OOKy OpraHiB AuXaHHs BUHUKIM Y BariTHUX. YCKNagHeHHs 3 GOKy LLyHKOBO-KULLKOBOTO TPAKTY, SIK-OT renaTtut Ta eHTepuT,
3adpikcoBaHi B 43,8 % XBOpUX Ha Kip, @ YacToTa iXHbOro PO3BUTKY TaKOX 3anexana Bif TSHKKOCTI nepebiry 3aXBoptoBaHHs
(p<0,01). Cungpom Menopi-Belica Busiunmv B 0fHOro XBOporo 3 TshxkvmM nepebirom kopy. AHanis nokasnukis BPC y nopocnux
XBOPUX Ha Kip MOKasa., L0 3a HasiBHOCTI ycknaaHeHb yHKUiOHanbHWA cTaH BHC xapakTepuayeTbCst 3HMKEHHSIM MOTYX-
HOCTI B YCiX NaHkax perynsuii 3 po3sutkom aucbanaHcy B 6ik CMNATUKOTOHIT nopiBHSHO 3i 3goposumK (p < 0,01). Y xBopUX
3 yCKIagHeHnM nepebirom Kopy NoKasHUKK, L0 XapaKkTepU3yoTb 3aranbHy NoTyXHiCTb BereTatueHoi perynsii (SDNN, Total
power), napaMeTp, Lo xapakTepuaye rymopasnbHi Bnnvsu Ha BHC (VLF), BusiBunucs Hwkye (p < 0,05), a YacTka cumnaTuiHux
BMIMBIB Yy 3aranbHOMY cnekTpi BeretatveHoi perynauii (LF norm) — Buwe (p < 0,05), Hix y nauieHTiB 6€3 ycknagHeHb Ljei
iHcpekuil.

Pathologia. Volume 16. No. 3, September — December 2019

ISSN 2306-8027  http://pat.zsmu.edu.ua

Key words:

adult measles,
complications, heart
rate variability.

Pathologia
2019; 16 (3), 339-344

DOI:
10.14739/2310-1237.
2019.3.188835

*E-mail:
RyabokonZSMU@
gmail.com

Katouosi croBa:
Kip y AOPOCAMX,
YCKNAAHEHHS,
BapiabenbHicTb
puTMy cepus.

Natonoris. - 2019. -
T. 16, Ne 3(47). -
C.339-344

339



OpuriHaAbHI AOCAIAXKEHHS
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BucHoBku. KniHiuHi nposiBu kopy B AOPOCINX HUHI 36epiratoTb TMMOBI 03HaKK, ane B GinbLuocTi fopocnnx xBopux (70,5 %)
Kip Mae ycknagHeHuin xapakTep. Halvacrilie peecTpytoTb ycknaaHeHHs 3 60Ky anxanbHoi cuctemu (61,4 %) Ta winyHko-
BO-KMLLKOBOrO TpakTy (43,8 %), 4acTota Ta CneKTp SKUX 3anexuTb Bif TSHKKOCTI nepebiry 3aXBoproBaHHs. YCKnagHeHHs 3
60Ky HepBOBOI CUCTEMU Ta OpraHiB 30py PO3BMBAOTLCS B MOOAMHOKMX XBOPUX JOPOCIIMX 3a YMOB TshKOro nepebiry kopy.

lMopyLueHHs dyHKuioHanbHoro ctaHy BHC BigirpatoTb neBHy ponb Y hopMyBaHHi yCKnagHeHb Kopy B JOPOCMX. 3a HasiBHOCTI
ycknagHeHb doyHKuUioHanbHUn ctaH BHC xapakTepusyeTbCs 3HMKEHHSM MOTYXXHOCTI B YCiX NaHKax perynsii 3 po3BUTKOM
ancbanaHcy B Bik CUMNATUKOTOHIT.

KAMHMuecKasA XxapaKTepucTUKa OCAOXKHEHWH KOPH Yy B3POCAbIX BO B3aUMOCBA3U
C U3MEHEHUAMU PYHKLIMOHAABHOIO COCTOAHUA BereTaTMBHOM HepBHOﬁ CUCTEMbI

10. 0. Psi6okoHb, C. A. Benokobblina, E. B. PA6okoHb

Llenb pabotbl — npoaHanM3npoBaTb OCIOXHEHUA KOPW Y B3POCIIbIX B 3aBUCMMOCTU OT TAXECTU TEYEHNA U BbIACHUTDb UX
B3aMMOCBA3b C beHKLWIOHaﬂbeIM COCTOSIH/EM BETETaTUBHON HEPBHOMN CUCTEMbI.

Pesynbrarthl. KnHudeckve nposiBneHnst Kopu y B3pOCTbIX COXPaHSIOT TUMUYHBIE NPU3HaKK, 0COBEHHOCTBIO TeUEHUS ABNSIETCS
coxpaHeHvie cumnToma Punartosa—Konnuka B nepuog Beicbinanuii (77,1 %). Mpw Tshxkenom TedeHum kopu vade (p <0,01), yem
NPy CPELHETSHKENOM PETVCTPUPOBAIN CKIIEPOKOHBIOHKTUBUT C Pe3siMU B r11a3ax, OCUMIIOCTb Forioca, reMopparMyeckyHo Chbib,
TOLLHOTY, pPBOTY, 60nee AnNMTENbHBIA MXOPafoYHbIV Neproa. Y GoNbLUIMHCTBA B3POCTIbIX KOPb MpoTeKana ¢ OCNIOXHEHUSMI
(70,5 %), cnekTp OCMOXHEHMIN NPEeACTaBINEH NPENMYLLECTBEHHO NOPaXXeHWEM OpraHoB AblxaTensHon cuctemsl (61,4 %) n
XenynoyHo-kuLeyHoro TpakTa (43,8 %). YacToTa passuTus OCNOXHEHUI 1 UX CNIEKTP 3aBUCENW OT TSHKECTW TeveHns 3abone-
BaHws. BpoHxuT (p < 0,05) 1 nHeBMOoHWS (p < 0,0001) YaLle Bo3HMKaANM y BOMbHbIX C TSXKENbIM TEYEHUEM KOPU. Y OTAEMNbHbIX
NauyeHTOB C TSXKENbIM TEYEHNEM KOPY Pa3BUIMNCh OTEK IETKIX 1 aTernekTas Nesoro nerkoro. Hanbonee TsKenble 0CNOXHEHNS
CO CTOPOHbI OPraHoOB AbIXaHusi 0TMeYeHb! y GepeMeHHbIX. OCNOXHEHWS CO CTOPOHbI XKemnyA04HO-KMLLIEYHOTO TPaKTa, Takve Kak
renaTuT 1 SHTepuT 3acukenpoBaHbl y 43,8 % GoNbHBIX KOPbIO, @ YacToTa UX PasBUTUS TAKKE 3aBUCENa OT TSHKECTU TEYEHNS
3abonesaHus (p < 0,01). Cungpom Mannopr—Beiicca yctaHoBneH y 0gHOTO BOMbHOTO C TSHXKENbIM TEYEHUEM KOpU. AHanu3
nokasateneit BPC y B3pocrbix 60rbHbIX KOPbo NOKasar, YTo Npu Hanuyum OCAOXHEHUN YHKLMOHaNbHoe cocTosiHne BHC
XapaKTepu3yeTcsl CHKEHEM MOLLIHOCTM BO BCEX BETBSIX PerynsiLym ¢ pa3BuTueM aucbanaHca B CTOPOHY CUMNATUKOTOHUN
Mo CpaBHEHMIO CO 300poBbIMYU (P < 0,01). Y GOMbHBIX C OCNIOKHEHHBIM TEYEHNEM KOPU NOKa3aTeni, KOTOpble XapakTepuayoT
06LLyto MoLHoCTL BeretatveHoi perynsaumm (SDNN, Total power), napameTp, xapakTepuayoLumi rymopanbHble BIUSIHAS Ha
BHC (VLF), 6binu Hiwke (p < 0,05), a fonst cumnaTnyeckux BIUSIHWAA B CEKTPEe BeretaTuBHoi perynsuum (LF norm) Bbiwe
(p < 0,05), 4em y 60MnbHbIX 6€3 OCNOXHEHMIA.

BbiBogbl. KnuHMKa Kopy y B3pOCTbIX COXPAHSET TUMWMYHbIE NPU3HAKK, OfHaKo y 6onblunHCTBa naumeHTos (70,5 %) pa3su-
BalOTCS OCNOXHEHUs. Hanbonee 4acTo pervcTpupytoT OCIOXKHEHWS CO CTOPOHBI AbIXaTerbHOM cuctemsl (61,4 %) v xeny-
[OYHO-kMLIeYHoro TpakTa (43,8 %), YacTota W CneKTp KOTOPbIX 3aBWUCUT OT TSKECTU TedeHus 3abonesanns. OcnoxHeHns
CO CTOPOHbI HEPBHOWN CUCTEMBI 11 OPraHOB 3PEHNS Pa3BUBAIOTCS Y €ANHNYHBIX B3POCTbIX MAaLMEHTOB MPU TSHKENOM TEYEHUN
kopu. HapyLeHns dyHKumoHansHoro coctosHus BHC urpatot onpegeneHHyto porb B hOpMUPOBaHIN OCIIOXKHEHUI KOpY Y
B3pocbIX. [1pn HanMuMM 0CNOXHEHUN yHKUMOHanbHoe coctostHne BHC xapakTepuayeTcs CHDKeHeM MOLLHOCTM BO BCEX
BETBSAIX PErynsLum ¢ passuTeM gucbanaHca B CTOPOHY CUMMATUKOTOHMM.

Measles is a highly contagious viral infectious disease,
which is guided by immune prophylaxis. In the early
2000s in the European Region, WHO set the goal of
eliminating measles, that is, stopping the local circulation
of the measles virus [1], but in 2017-2019 in Europe,
particular in Ukraine, a significant increase in measles
was noted. During the elimination period for the first time,
measles ceased to be a childhood infection, and seasonal
factors almost lost their impact on the internal dynamics
of the epidemic process [2,3]. A significant increase in
adult measles patients is due to the loss of protective
antibodies after 10 years in most vaccinated ones, since
only 36 % of vaccinated individuals have these antibodies
more longer [4].

In the periods of increased morbidity of measles, a
part of the serious and complicated course of the disease
naturally increases. Many studies show the dependence
of the risk of developing complications from the age of
patients, while it is believed that children of the first year
of life and older adults often have a complicated course
of the disease [5,6]. A considerable number of modern
studies indicate a certain prevalence of adults among
measles patients in modern conditions, in particular in
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Germany [7], Italy [8], and Belgium [6]. The pathogenetic
mechanisms of the development of complications in pa-
tients with measles are being studied today. On the one
hand, the risk of developing a complicated course of mea-
sles correlates with the degree of immunosuppression
expressiveness that develops in patients with measles.
However, on the other hand, the measles virus can par-
adoxically cause the induction of a strong virus-induced
specific immunity, which in the future remains viable [9].

Today, the pathogenetic mechanisms that determine
the peculiarities of the course of diseases and their conse-
quences are intensively studied. Particular attention is paid
to the assessment of the functional state of the autonomic
nervous system (ANS), which plays an important role in
the course of various diseases, and heart rate variability
(HRV) is considered as a measure of energy reserves of
regulatory systems, is an indicator of stress tolerance,
the quality of compensatory and adaptation mechanisms,
and resources for recovery [10,11]. It is believed that
cardiac rhythm is an indicator of deviations in regulatory
systems that outperform not only hemodynamic but also
metabolic disturbances. Therefore, changes in HRV can
be considered as an early prognostic sign of the develop-
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ment of many pathological conditions, which enables us
to assess the degree of adaptive capacity of the organism
[12]. In recent years, a number of scientific studies have
been published on the role of changes in the functional
state of the ANS in infectious pathology [13,14], in particular
in patients with measles [15], but the pathogenetic signif-
icance of these changes in the development of measles
complications in adults remains unexplored.

Aim
Aim of the work — to analyze measles complications in
adults depending on the severity of the course and to find

out their relationship with the functional state of the auto-
nomic nervous system.

Materials and methods

The study included 210 patients with measles aged 18
to 58 years old, with an average age of 28.8 [23.0; 37.5]
years. There were 96 men and 114 women. All patients
were treated in the department number 1 of the commu-
nal institution “Zaporizhzhia Regional Clinical Infectious
Disease Hospital” of the Zaporizhzhia Regional Council
from July 2017 to March 2019. Confirmation of measles
diagnosis based on clinical, epidemiological and laborato-
ry data with the determination of IgM immunoglobulins to
measles virus was performed according to WHO criteria
(2013) [16]. All patients underwent traditional clinical la-
boratory examinations and instrumental studies according
to the indications. In the presence of changes in liver tests,
serological tests were performed on the markers of viral
hepatitis B and C. For the analysis of the frequency and
range of complications of measles, depending on the se-
verity of the disease, patients were divided into groups:
178 patients with moderate duration; 32 patients — with
severe course of measles.

To evaluate the functional state of the ANS, a method
of computer cardiointervalometry with the definition of
HRV parameters was used. The research was conduc-
ted using the electrocardiographic diagnostic system
CardioLab-2000 according to the standard method. The
CardioLab-2000 program for recording, storing, analyzing
and interpreting cardio heart rate parameters works in
the Windows operating system environment and allows
for a detailed spectral analysis of HRV characteristics in
accordance with the protocol of the European Society
of Cardiology Working Group and the North American
Society for Cardiac Stimulation and Electrophysiology
[17]. The study was conducted on 116 patients with
measles and 30 healthy controls. For the analysis of
the relationship between the functional state of the ANS
with the development of complications, the patients were
divided into groups: 78 patients with complicated course
and 38 patients with uncomplicated flow of measles.

Statistical processing of the material was car-
ried out using the software «Excel» (Microsoft, USA)
and Statistica for Windows 13 (StatSoft Inc., JP-
Z8041382130ARCN10-J). Descriptive statistics inclu-
ding median and interquartile range — Me [Q25; Q75]
were calculated to express the variables, which were
not normally distributed. In order to assess the validity
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of the differences between the quantitative features in
the independent groups, the Mann—-Whitney criterion was
used, and the quality method x? was used between quali-
tative features. Spearman correlation was used to detect
relationships between quantitative features, while Kendal
correlation — between quantitative and ordinal values.

Results

According to the results of the research, it was found
that clinical manifestations of measles in adults under
present conditions retain typical signs. The presence
of a prodromal period of 1 to 6 days, an average of
3.1 [2.0; 4.1] days, body temperature increase to 38.8
[38.0; 39.0] °C, cough, scleroconjunctivitis, presence of
a maculopapular rash with merging of elements were
characteristic. At the same time, a number of clinical
signs are significantly more likely to be registered with
a severe course of measles than with moderate. Thus,
scleroconjunctivitis was accompanied by eye irritation in
all the patients with severe course against 118 (66.3 %)
patients (x?= 12.7, P < 0.004) with moderate course;
hoarseness in 25 (78.1 %) versus 52 (29.2 %) patients
(2= 23.3, P < 0.0001); hemorrhagic manifestations — in
4 (12.5 %) versus 2 (1.1 %) patients (x?= 9.7, P <0.001);
nausea — in 12 (37.5 %) versus 14 (7.9 %) patients
(x2= 17.4, P < 0.001); vomiting — in 10 (31.3 %) versus
9 (5.1 %) patients (x?= 14,1, P < 0.001); the duration of
the fever was 9.0 [8.0; 11.0] versus 7.0 [5.0; 8.0] days
(P < 0.01). A definite feature of measles in adults was
the preservation of the Filatov—Koplik signs during the pe-
riod of rash in 162 (77.1 %) patients.

In most adult patients, measles had a complicated
flow (70.5 %), with the spectrum of complications mainly
represented by the defeat of the respiratory system
(61.4 %) and the gastrointestinal tract (43.8 %). The
frequency of complications development and their range
clearly depended on the severity of the disease. Such
complications from the respiratory organs as bronchitis
(X2=5.6, P <0.05) and pneumonia (x?= 82.6, P < 0.0001)
were more common in patients with severe course of
measles. Some patients with severe measles course
developed such complications as pulmonary edema and
left lung atelectasis (Table 7).

The most severe complications from the respiratory
organs arose in two pregnant women. So, for a patient
C., 30 years old, who was vaccinated against measles
by schedule in childhood, the severe course of measles
emerged on the background of a twin pregnancy with
gestational age of 26 weeks and was characterized by
the development of several complications. From the first
days of rash there were clinical manifestations of enteri-
tis, and on the 3 day of rash against the background of
bronchitis there were acute respiratory failure of the Il
degree, which appeared as a breath to 46 per minute
and a decrease in oxygen saturation to 93 %. Pulmonary
edema was confirmed by X-ray, on the background of
the treatment with oxygen therapy in the mask mode in
two days, it was possible to achieve a significant positive
dynamics, and the complicated course of measles did
not affect the course of pregnancy. In another 25-year-old
patient who had not been vaccinated against measles
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Table 1. Characteristics of spectrum and frequency of measles complications in
adults, abs (%)

Patients Patients with measles
with measles  ['mogerate severe course
(n=210) course (n=178) | (n = 32)

The presence of complications 148 (70.5 %) 116 (65.2 %) 32 (100 %)*
from the respiratory system organs: 129 (61.4 %) 97 (54.5 %) 32 (100 %)*
bronchitis 113 (53.8 %) 96 (53.9 %) 20 (62.5 %)*
pneumonia 16 (7.6 %) 1(0.6 %) 15 (46.9 %)
pulmonary edema 1(0.5 %) 1(3.1%)
left lung atelectasis 1(0.5%) 1(3.1%)
from the gastrointestinal tract: 92 (43.8 %) 63 (35.4 %) 29 (90.6 %)*
hepatitis 89 (42.4 %) 63 (35.4 %) 26 (81.3 %)*
enteritis 19 (9.0 %) 7(3.9 %) 12 (37.5 %)*
the Mallory-Weiss syndrome 1(0.5 %) - 1(3.1%)
from central nervous system: 2(1.0%) - 2(6.2 %)
serous meningitis 1(0.5 %) 1(3.1%)
encephalopathy, cerebral edema 1 (0.5 %) 1(3.1%)
from the organs of vision:
cyclitis 1(0.5 %) - 1(3.1 %)

*: the difference is significant compared with patients with moderate course of measles (P < 0.01).

in childhood, measles was on the background of a first
pregnancy of 29-30 weeks and the first identified chronic
hepatitis C. At the end of the first day of rash there was
a tachypnoe to 32 per minute while maintaining oxygen
saturation 95 %, X-ray diagnosis of bilateral pneumonia.
During the next 24 hours, the patient’s condition rapidly
deteriorated due to the progression of the signs of res-
piratory failure to grade Ill, namely, increased tachypnoe
to 45-50 per minute, oxygen saturation decreased to
88 %, by X-ray detected signs of left lung atelectasis,
clinical manifestations of toxic-hypoxic encephalopathy,
in connection with which the patient was transferred to
artificial ventilation of the lungs. On the fourth day of rash
(the second day of artificial lungs ventilation), preterm
labor began, which was conservative through natural birth
canal, the baby was born alive. After delivery, control lung
radiograph showed regression of left lung atelectasis while
maintaining signs of pneumonia. After 6 days of artificial
lung ventilation, the positive dynamics of the course of
the disease and the radiological picture was recorded.
For further treatment, the patient was transferred to
the pulmonology department.

Complications from the gastrointestinal tract were
recorded in almost half of the adult patients with measles,
and the frequency of their development also depended
on the severity of the course of the disease. Complica-
tions such as hepatitis (x>= 6.9, P < 0.01) and enteritis
(x?=37.1,P <0.001) more often developed under severe
illness. One patient for 29 years suffered from severe
rash with hemorrhagic component, thrombocytopenia
at the height of the disease to 70 x 10%1, the formation
of several complications such as bronchitis, hepatitis,
Mallory-Weiss syndrome, which arose on the 3 day and
was manifested by vomiting blood that required a fibro-
gastroduodenoscopy for diagnostic purposes (Table 1).
The development of hepatitis in adult patients with
measles was characterized by biochemical changes in
the functional state of the liver at the time of hospitalization
in the absence of clinical manifestations of hepatitis. In all
patients with measles, which was complicated by hepa-
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titis, an increased activity of ALT in serum was detected,
while the level of increase of this indicator depended on
the severity of the course of measles. Thus, in patients
with a moderate course of activity, the activity of AIAT in
serum was 2.3 (1.6; 4.1) mmol/hour vs. 3.5 (2.7; 4.8)
mmol/hourl in patients with severe course (P = 0.019).
The presence of a reverse correlation between the activity
of ALT in serum and the blood platelet count (r= -0.38,
P < 0.05) confirms the relationship between the develop-
ment of hepatitis in adult patients with measles with the se-
verity of the disease. The presence of cytolysis syndrome
in almost half of patients was combined with biochemical
features of intrahepatic cholestasis. If the level of alkaline
phosphatase activity did not depend on the severity of
the measles, the level of gamma-glutamyltranspeptidase
activity was higher (P = 0.0003) with severe measles
course than with a moderate course and amounted to
79.2 (56.3; 155.4) unit/l against 228.8 (116.8; 379.8) units/
liter. The transient increase in the total bilirubin level to
26.0 and 39.7 micromole/l was recorded in two patients.

During the observation period, only one patient
of 52 years reported a complication of measles from
the nervous system, namely the development of serous
meningitis on the 5" day of rash period with signs of
cerebral edema. Eye lesions occurred in a patient of 33
years with a severe course of measles, accompanied by
a combination of such complications as acute bronchitis,
hepatitis, cyclitis (Table 1).

Analysis of HRV indices in adult patients with measles
showed that in the presence of complications, the func-
tional state of the ANS is characterized by a decrease
in power in all regulatory units with the development of
imbalance in the direction of sympathicotonia, compared
with healthy people (P < 0.01). In addition, in patients with
a complicated course of measles, indicators that char-
acterize the total power of vegetative regulation (SDNN,
Total power), the parameter characterizing the humoral
effects on ANS (VLF) was lower (P < 0.05), and the part of
sympathetic effects in the general spectrum of vegetative
regulation (LF norm) is higher (P < 0.05) than in patients
without complications of this infection. Sympathicotonia
in patients with complicated flow of measles confirms an
increase of 90 % (P < 0.05) of the vegetative balance index
(LF/HF), compared with healthy people. Compared with
patients with complicated course of disease, in patients
without complications of measles, the index of vegetative
balance did not differ (P > 0.05) from the indicator of
healthy people, despite an increase (P < 0.01) of the part
of sympathetic effects and a decrease in the parasympa-
thetic effects in the general spectrum of vegetative regu-
lation (P < 0.01), compared with healthy people. It should
be noted that in the absence of complications in patients,
the power of sympathetic (LF) and parasympathetic (HF)
effects were lower (P < 0.01) than in healthy subjects, but
the spectral parameter reflecting the total power of vege-
tative regulation (Total power) , did not differ statistically
(P > 0.05) from the indicator of healthy people (Table 2).

The revealed correlation connections confirm
the clinical and pathogenetic role of functional changes
of the ANS in the formation of measles complications
in adults. According to the results of our study, patients
with measles most often develop complications from
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the respiratory organs, and the oxygen saturation index
has a direct correlation with the parameters of ANS:
SDNN (r = 0.40, P < 0.05), RMSSD (r = 0.32, P < 0.05),
pNN50 (r = 0.31, P < 0.05), HRVT (r = 0.30, P < 0.05),
Total power (r = 0.40, P < 0.05), VLF (r=0.39, P < 0.05),
LF (r=0.29, P < 0.05), HF (r = 0.28, P < 0.05). Direct
correlation was detected between platelet count and
RMSSD (r=0.51, P <0.01). The inverse correlation with
HRV parameters has hematological parameters that char-
acterize the development of viral-bacterial complications,
namely, the quantitative content of blood leukocytes with
the HRVTi index (r = 0.32, P < 0.05), the share of band
neutrophils with parameters SDNN (r = -0.36, P < 0.05),
RMSSD (r = -0.30, P < 0.05), Total power (r = -0.37,
P <0.05), VLF (r=-0.30, P <0.05), LF (r=0.34, P <0.05),
HF (r = 0.28, P < 0.05). The correlation of the functional
state of the ANS with the formation of hepatitis in adult
patients with measles confirms the inverse correlation
of pNN50 with gamma-glutamyltranspeptidase activity
(r=-0.36, P <0.05) and alkaline phosphatase (r =-0.37,
P <0.05).

Discussion

Data from modern literature indicate that the last epidemic
increase in measles morbidity is characterized by preva-
lence of adult patients not only in European countries [6-8]
butalso in Asian countries [18]. There are many studies that
show a higher incidence of comorbidity in adults, but data
on the frequency of individual complications varies greatly
[19,20]. It is believed that the most frequent complication
is the development of pneumonia, but according to various
authors, the frequency of pneumonia in adult patients with
measles varies from 15.3 % [19] to 57.1 % [20]. According
to the results of our study, the frequency of pneumonia in
adult patients with measles was 7.6 %, but under severe
conditions, this figure was 46.9 %. In our opinion, certain
differences in this indicator in various studies are related
to the peculiarities of indications for the hospitalization of
patients with measles in different countries. According to
the literature, hepatitis in children with measles is devel-
oping in isolated cases, and the rate of development of
this complication among hospitalized children is 1.4 % [5],
whereas in adults this complication is registered in 81 %
of hospitalized patients [21]. The results of our research on
the incidence of hepatitis show that this figure is 42.4 %, but
in adults with severe iliness it reaches 81.3 %. In analyzing
the severity of the course of complications, in our opinion,
the special attention should be paid to the course of mea-
sles in pregnant women. In our study, the extremely severe
course of measles with the development of complications
from the respiratory system in two pregnant women has
been demonstrated, in one case, the pregnancy ended
with preterm labor. About the severe course of measles in
pregnant women and the adverse effects on the course of
pregnancy are reported by other authors [6].

According to modern ideas of changes in vegetative
regulation in any disease, it is possible to determine
the nature of adaptive reactions, from which the pe-
culiarities of the course of the disease, in particular
the infectious, and its consequences depend to a large
extent. On the other hand, any pathological process is ac-
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Table 2. Comparison of HRV indices in adult measles patients depending

on the presence of complications, Me [Q,; Q.|

Healthy people Patients with measles (n = 116)
(n=30) without complications | with complications
(n=38) (n=78)

SDNN 53.4 [41.1; 63.9] 47.3[36.3; 53.0]*
RMSSD 46.8[33.2; 63.3] 38.9[29.4; 41.7]
pNN50 22.119.1;39.3] 14.1[6.1; 18.6]

HRVT 11.9 [10.1; 14.7] 8.8 [6.5; 10.4]*

Total power, mc?  2581.8 [1815.4; 3428.6] 1917.8 [1148.8; 2656.0]
VLF, mc? 893.9[588.1; 1348.8]  789.4 [397.1; 1383.6]
LF, m¢? 850.9 [588.1; 1348.8]  380.7 [173.8; 835.6]*
LF norm, % 49.4[34.4; 53.9] 57.1[45.9; 66.1]"

HF, mc2 1008.9 [655.7; 1597.6] ~ 328.1[126.9; 531.3]*
HFnorm, %  50.7 [46.1; 65.6] 42.9[33.9; 54.1]*
LF/HF 1.0[0.7;1.3] 1.3[0.8;2.0]

39.5 [25.8; 45.6]%,,
28.6[18.9; 37.4T"..
6.6 [2.4; 15.4]*
7.3[5.3;10.7]*

1423.8 [517.5; 1868.7]",
476.1[215.6; 808.0] .
456.9 [126.6; 661.6]°

66.4 [55.2; 73.4]",.

223.4[103.3; 482.1]*

34.1[26.6; 46.6]*
1.9[1.1; 2.8]*

*: the difference is significant compared with healthy people (P < 0.01); **: with patients without

complications (P <0.05).

companied by vegetative disorders, and the appearance
of autonomic dysfunction is an unfavorable background
for the emergence of other pathological conditions, in
particular complications [22]. In our study, the reduction
of power in all regulatory units with the development of
imbalance towards sympathicotonia in adult patients with
measles with complicated course of illness, suggests
the presence of a clinical and pathogenetic link develop-
ment of complications with disorders of autonomic regu-
lation. Data from modern literature [10,23] demonstrate
that the shift in vegetative balance towards sympathetic
anions with the decrease in HRV indicates an increase
in the pathological process. Therefore, the definition and
evaluation of changes in the functional state of the ANS
has a strategic significance, since it further provides an
opportunity to develop an individual approach in the treat-
ment of the patient [24].

Conclusions

1. Clinical manifestations of measles in adults under
present conditions maintain typical signs, but a certain
feature of measles in adults is the preservation of Fila-
tov-Koplik signs during the period of rash (77.1 %). A
number of clinical signs are significantly more likely to
be registered with severe course than in the moderate
course: scleroconjunctivitis with eye irritation (100.0 %
vs. 66.3 %, P < 0.004), hoarseness (78.1 % vs. 29.2 %,
P < 0.0001), hemorrhagic manifestations (12.5 % vs.
1.1 %, P <0.001), nausea (37.5 % vs. 7.9 %, P < 0.001);
vomiting (31.3 % vs. 5.1 %, P < 0.001), longer period of
fever (P <0.01).

2. The course of measles in most adult patients
(70.5 %) has a complicated character. The complications
from the respiratory system (61.4 %) and the gastrointes-
tinal tract (43.8 %) are often recorded, the frequency and
spectrum of which depend on the severity of the disease.
Complications from the nervous system and vision organs
develop in single adult patients in severe cases.

3. Violations of the functional state of the ANS play
a role in shaping the measles complications in adults.
In the presence of complications, the functional state of
the ANS is characterized by a decrease in power in all
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regulatory units with the development of imbalance in
the direction of sympathicotonia, compared with healthy
people (P < 0.01). In adult patients with complicated
courses, the indicators of total vegetative regulation
power (SDNN, Total power), humoral effects (VLF) are
lower (P < 0.05), and the part of sympathetic effects in
the general spectrum of vegetative regulation (LF norm)
is higher (P < 0.05) than in patients without complications
of this infection. Sympathicotonia in patients with compli-
cated course confirms an increase of 90 % (P < 0.05) of
the LF/HF index, compared with healthy people.
Prospects for further research. Taking into account
the data we have received about changes in the functional
state of ANS, in our opinion, it is advisable to find a way to
correct the pathogenetic treatment of adult patients with
measles with complicated course of the disease.
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