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The aim of the work is to develop criteria for predicting the functional outcome of the acute period of recurrent cerebral
ischemic hemispheric stroke (RCIHS) based on a comprehensive clinical and paraclinical examinations.

Materials and methods. An open, comparative, prospective, cohort study of 111 patients (49 (44.1 %) women and 62 (55.9 %)
men, age 72.0 (64.0; 77.0) years) with acute RCIHS was performed. All patients underwent a detailed clinical and neurological
examination using National Institutes of Health Stroke Scale, mRS (modified Rankin scale), computed tomography of the brain,
hematological and biochemical investigation.

Results. Based on a univariate logistic regression analysis, it was found that the functional outcome of the acute RCIHS is
influenced by the following parameters: age of patient (OR 1.06, 95 % CI 1.00-1.11, P = 0.0284), contralateral localization
of RCIHS (OR 2.86 95 % CI 1.05-7.79, P = 0.0391), the baseline NIHSS score (OR 1.76. 95 % CI 1.38-2.26; P < 0. 0001),
the infarct volume (OR 1.03, 95 % CI 1.00-1.05, P = 0.0221). It was determined that localization of RCIHS in the contralateral
hemisphere was associated with the unfavorable functional outcome on the 21 day of the disease (x* = 4.44, P = 0.0352).
The independent influence of the initial level of glycemia on the functional outcome of the acute period of RCIHS in patients
without diabetes (OR 2.39 95 % CI 1.32-4.33, P = 0.0042) was revealed.

Conclusions. The independent predictor of the unfavorable functional outcome of the acute period of the RCIHS (mRS 23 at
21st day of disease) was score by NIHSS >10 at baseline (sensitivity 73.3 %, specificity 90.5 %). The mathematical model,
which included the baseline levels of neurological deficit was developed and it could determine the prognosis of the functional
outcome of the acute period of RCIHS with an accuracy of 87.5 % (AUC = 0.92, P < 0.05).

MporHo3yBaHHA GyHKLiOHAALHOIO pe3yAbTaTy FOCTPOro nepioay NoBTOPHOro
MO3KOBOrO iLLieMi4YHOro NiBKYAbOBOI0 iHCYALTY

0. A. Ko3bonkiH, A. A. KyaHeLoB, A. B. HoBikoBa

MeTa po60T1 — po3pobneHHs KpUTEPITB MPOrHO3yBaHHS (hyHKLOHANbHOMO pesynkTaTy roCTPOro Nepiogy NOBTOPHOIO MO3KOBOTO
iLuemiyHoro niBkynboBoro iHcynbty (MMIMI) Ha nigcTaBi KOMNNEKCHOrO KNiHIKO-NapakniHiYHOro JOCMIMKEHHS.

Marepianu Ta Mmetogu. BukoHanu BigkpuTe, NOpiBHAMbHE, NPOCNEKTUBHE, KOropTHe AocnigkeHHs 111 xsopux (49 (44,1 %)
XIiHOK i 62 (55,9 %) vonosiku Bikom 72,0 (64,0; 77,0) poky) B roctpomy nepioai NMMIMI. Ycim nauienTam nposenu fetansHe
KniHiko-HeBpornoriyHe obCcTexeHHs 3 BukopucTarHam National Institutes of Health Stroke Scale, mRS (modified Rankin scale),
BUKOHaMM KOMM'tOTEpHY TOMOrpadito rorioBHOrO MO3Ky, @ TaKoX reMaTtonoriyHe Ta 6ioxiMiyHe JOCTimKeHHS.

PesyniraTu. Ha nigcrasi yHiBapiaHTHOTO NMOrCTUYHOIO PErpeciiHoro aHasidy BCTaHOBIIEHO, LLO Ha (PYHKLOHamNbHWIA pesynsTat
roctporo nepiogy MMIMI Bnnveanm Bik xeopwx (BLU 1,06 95 % Al 1,00-1,11, p = 0,0284), koHTpanatepanbHa nokanisawis
MMIMI (BLL 2,86 95 % A1 1,05-7,79, p = 0,0391), 3Ha4yeHHs cymapHoro 6ana 3a NIHSS Ha 1 goby (BLU 1,76 95 % [l 1,38-2,26,
p < 0,0001), o6’em ocepenky ypaxenHs (BLU 1,03 95 % Al 1,00-1,05, p = 0,0221). BcraHoBneHo, Lo nokanisauis MMIMI y
KOHTpanaTeparnbHili NiBKyni acowiioBaHa 3 ripwmnm yHKLiOHanbHUM BigHOBMEHHSAM Ha 21 000y 3axBoptoBaHHs (x2 = 4,44,
p =0,0352). BusiBunn HesanexHuii BNvB iHiLlianbHOro piBHA rmikemii Ha dhyHKLioHanbHUI pedynetart roctporo nepiogy MNMIMI
y nauienTis 6e3 Lykposoro giabety (BLU 2,39 95 % [ 1,32—4,33, p = 0,0042).

BucHoBkuM. HesanexHum npegukTopom HeCnpuATINBOroO oyHKLiOHanbHOro pesynstary roctporo nepiogy MNMIMI (mRS
23 Ha 21 poby) € 3HaveHHs cymapHoro 6ana 3a NIHSS >10 Ha 1 goby 3axBoptoBaHHs (4yTnmBiCTb 73,3 %, cneundidHicTb
90,5 %). Po3pobunu matemaTnyHy MOAenb, KOTpa BpaxoBye iHiLjanbHi piBHI HEBPONOrivHOro AediunTy Ta rnikemii i aae
3MOry BK3Ha4aTW NporHo3 oyHKUioHanbHoro pesyneraty roctporo nepiogy MMIMI 3 Touwictio go 87,5 % (AUC = 0,92,
p <0,05).

MporHo3upoBaH1e GyHKLIMOHAABHOIO UCX0AA OCTPOro nepuosa NOBTOPHOro0 MO3roBoro
ULLEeMUYECKOro nNoAyLlapHoro UHCyAbta

A. A. Ko3énkuH, A. A. KysHeuoB, A. B. HoBrkoBa

Llenb paboTbi — paspaboTka Kputepres NPOrHo31MpoBaHus oyHKLMOHArNLHOIO UCX0Aa OCTPOTO Neproaa NOBTOPHOMO MO3rOBOTO
viemMmnyeckoro nonywapHoro nxcysnsta (MMAIMIN) Ha ocHoBaHWM KOMMIEKCHOTO KIMHMKO-NapaknMH1YeCcKoro 1ccneaoBaHns
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Marepuansi u MeToabl. [poBELEHO OTKPLITOE, CPABHUTENBHOE, MPOCMEKTUBHOE, KOFOPTHOE ccnepoBaHue 111 6onbHbIX (49
(44,1 %) xeHWwmH 1 62 (55,9 %) Myx4nHbI, Bo3pacT — 72,0 (64,0; 77,0) ropa) B octpom nepuoae MMM, Beem nauveHtam
npoBeAEeHO AeTarnbHOEe KIMHUKO-HEeBpoOmnornyeckoe obcnenoBarue ¢ ucnonbaoBaHrem National Institutes of Health Stroke
Scale, mRS (modified Rankin scale), BbinonHeHa komMnbtoTepHasi Tomorpacys rofIoBHOTO MO3ra, a Takke remaTornornieckoe
1 BUOXMMUYECKOE UCCTEeoBaHUS.

PesynbraTtbl. Ha OCHOBaHWW YHUBAPUAHTHOTO JIOTMCTUYECKOTO PErPECCMOHHOTO aHanm3a YCTaHOBMEHO, YTO Ha (PYHKLMO-
HarnbHbIN 1exop octporo nepuoga MNMUNKA ennanu Bospact GonbHbix (OL 1,06, 95 % AU 1,00-1,11, p = 0,0284), koHTpa-
natepanbHas nokanuaaums MMAMK (OLL 2, 86 95% AW 1,05-7,79, p = 0,0391), 3HayeHne cymmapHoro 6anna no NIHSS Ha
1 cyTku (OLL 1,76, 95 % AW 1,38-2,26; p < 0,0001), obbem ovara nopaxerus (O 1,03, 95 % AW 1,00-1,05, p = 0,0221).
YcTaHosneHo, 4to nokanusaums MMM B koHTpanatepansHOM nonyLapum accoLmMmpoBanach C XyALLMM (PYHKLMOHANbHLIM
ncxopom Ha 21 cyTkv 3abonesanust (X2 = 4,44, p = 0,0352). YcTaHOBNEHO HE3aBUCUMOE BUSHUE WHWULMAMBHOMO YPOBHS
TIIMKEMUN Ha (DYHKLMOHAaNbHBINA uexog ocTporo nepuoga NMUMN y naumeHTos 6e3 caxapHoro anabeta (OLU 2,39, 95 % AW
1,32-4,33, p = 0,0042).

BeiBogbl. HezaBucyMbli npeankTop HebnaronpusTHOro dyHKLMoHanbHoro ucxoaa octporo neproaa MMUMA (MRS 2 3 Ha
21 cyTku) — 3Ha4eHne cymmapHoro 6anna no NIHSS >10 Ha 1 cyTku 3abonesanms (4yBCTBUTENBHOCTL 73,3 %, Cneumdmny-
HocTb 90,5 %). PaspaboTaHa Mmatematnyeckas MOAerb, YUMTbIBaLLAS MHULMAnNbHbIE YPOBHW HEBPOMOTMYECKOro Aeduumta
¥ IIYKeMWW 1 NO3BONSAOLLAS ONpeaensTb NporHo3 thyHKLMOHanbHOro ucxoaa octporo nepuoaa NMMUMK ¢ TouHocTbO A0

87,5 % (AUC = 0,92, p < 0,05).

Cerebrovascular diseases, particularly cerebral ischemic
stroke (IS) is the leading reason of disability and mortality
throughout the world. It has been shown that the risk of
recurrent acute cerebrovascular events among people
who have had stroke in the past is 6-9 times higher than
among people of the same age and sex without history
of stroke. During the first year, every fourth person has
a recurrent stroke [1-3], while the indicators of the 5"
and 10" year cumulative risk of recurrent stroke reach
16.6 % and 43.0 % respectively. It has been revealed
that recurrent IS is characterized by more severe course,
accompanied by higher level of neurological deficiency
and it is the common reason of severe cognitive impair-
ments, which makes this problem extremely relevant
in the medical, social and economic aspects [1-4].
Development of differentiated approach, which includes
individual prognosis, is the optimal management strategy
for increase the effectiveness of treatment patients with
IS [5]. Numerous studies have found that the leading
factors which influence the stroke outcome are: the age of
the patient, the initial level of neurological deficits, infarct
volume, the severity of the dislocation syndrome, and
the presence of decompensated somatic pathology [6,7].

Accumulated certain information as for negative
influence of stress hyperglycemia, hypercoagulation and
proinflammatory activation on the course and IS outcome
[8,9]. However, the issue of predicting the functional out-
come of the acute period of recurrent IS stays unclear,
so that justifies the necessity of our investigation, which
dedicated to develop criteria for predicting the functional
outcome of the acute period of recurrent cerebral ischemic
hemispheric stroke (RCIHS) based on a comprehensive
clinical and paraclinical investigations.

Materials and methods

Prospective, cohort and comparative hospital-based study
which enrolled 111 patients (49 women and 62 men, age
72.0 (64.0; 77.0) years) with acute RCIHS was conduct-
ed. The inclusion of patients in the study was carried out
according to the following criteria:

1. Men and women aged from 45 to 85 years.

2. Verified IS in the past.
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3. Clinical and neuroimaging confirmations of RCIHS.

4. Atherothrombotic or cardiomyolic subtypes of IS
according to TOAST classification.

5. Hospitalization in the first 24 hours from RCIHS
onset.

6. Signed informed consent of the patient participation
in the study.

The criteria for exclusion from the study were:

1. The presence of two or more focuses of lesion.

2. Hemorrhagic transformation of ischemic focus.

3. Combined cerebral stroke.

4. Baseline NIHSS score 220.

5. Admission mRS score 23 (after primary stroke).

6. Lethal outcome of acute period of RCIHS.

7. Presence of oncological and/or decompensated
somatic pathology.

8. Anamnestic data about alcohol abuse, cranioce-
rebral trauma.

9. Psychopathological syndrome.

The baseline assessment of stroke severity was
conducted using the National Institute of Health Stroke
Scale (NIHSS). The functional outcome of the acute pe-
riod of RCIHS was evaluated by Modified Rankin Scale
(mRS) on the 21 day after stroke onset. Depending on
mRS score all patients were divided into two groups.
Thus the value of mRS score 23 was considered as an
unfavorable functional outcome, whereas mRS score <3
was considered as a favorable one.

In order to verify the diagnosis of RCIHS and to
assess the structural changes in the brain, all patients
underwent brain computer tomography (CT) which was
performed using Siemens Somatom Spirit (Germany).
The localization, the infarct volume, the presence and
severity of the dislocation process, the size and localiza-
tion of the cyst (a sign of a previously ischemic stroke)
were determined during CT. The infarct volume (V) was
evaluated by the following formula: IV = (abctr)/6, where a,
b, c—the linear dimensions of the lesion center according
to the computer tomography (cm).

The baseline laboratory investigations included
hematological and biochemical samples, which were
taken from a cubital vein. The levels of absolute white
blood cells and their subpopulations, glucose levels,
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the prothrombin index, and the content of fibrinogen in
plasma were determined during laboratory assessment.
The neutrophil-to-lymphocytic ratio (NLC) was considered
as a marker of proinflammatory activation.

Statistical processing of the obtained results was
carried out using the software Statistica 13.0 (StatSoft
Inc., USA, serial number JPZ8041382130ARCN10J).
Since the distribution of most of the studied indicators (ac-
cording to the Shapiro-Wilk criterion) was different from
normal, descriptive statistics was presented as median
and interquartile intervals. The presence of intergroup
differences in quantitative parameters was determined us-
ing the Mann-Whitney criterion. The Pearson 2 criterion
was used to assess the correlations between qualitative
indicators. In order to detect the dependent and indepen-
dent risk factors of the unfavorable functional outcome
of the acute period of RCIHS, univariate and multivariate
regression analysis was conducted. The predictive value
of the indicators was evaluated using ROC analysis with
the calculation of sensitivity and specificity. Statistical
significance of results was defined at the P value <0.05.

Results

Unfavorable functional outcome (UFO) was detected
in 90 (81.1 %) patients, while 21 (18.9 %) patients had
favorable functional outcome (FFO). Patients did not
differ in gender structure (48 (53.3 %) males and 42
(46.7 %) females with NFU versus 14 (66.7 %) and 7
(33.3 %) respectively with FFO (x2 = 1.23, P = 0.2679).
The median of the time interval between first-ever stroke
and recurrent one among patients with FFO was 24.0
(9.0; 48.0) months, that was not significantly different from
patients with UFO, which had RCIHS in 20.5 (11.0; 36.0)
months (P = 0.269). The patients with UFO were older
than patients with FFO (74.0 (65.0; 79.0) years versus
66.0 (60.0; 74.0) years, P = 0.0127).

The frequency of right-hemisphere localization of
RCIHS in patients with UFO was significantly higher than
in patients with FFO (46.7 % versus 19.1 %, x* = 5.30,
P = 0.0213). Difference in lateralization of RCIHS re-
garding to first-ever stroke lesion was found: localization
of RCIHS in the ipsilateral hemisphere was more fre-
quent among patients with FFO (66.7 % versus 41.4 %,
X2 =4.44, P = 0.0352). At the same time, the frequency

of UFO in case of contralateral RCIHS localization con-
sisted 88.3 %, which was 1.22 times higher than in case
of ipsilateral RCIHS.

Diabetes mellitus was diagnosed in 20 (22.2 %)
patients with UFO and in 3 patients (14.3 %) with FFO
(x*=0.95, P =0.3922), atrial fibrillation in 35 (38.9 %) and
8 (38.1 %) patients respectively (x* = 0.005, P = 0.974).

Clinical and paraclinical characteristics of the general
cohort patients as well as results of comparative analysis
of neurological, computer-tomographic, biochemical and
hematological parameters in comparison with the func-
tional outcome of the acute period of RCIHS are presented
in Table 1.

As shown in Table 1, patients with UFO at baseline
assessment had significantly difference in: NIHSS score
(12.0 (10.0; 14.0) points versus 8.0 (6.0; 10.0) points,
P < 0.0001), infarct volume (36.5 (23.4; 65.3) ml versus
18.6 (11.6; 28.8) ml, P = 0.0053) and in glucose serum
level (6.1 (5.0; 7.7)) mmol/l versus 5.1 (4.8; 5.3) mmol/l,
P =0.0034). At the same time, no significant intergroup
differences in levels of hematocrit, fibrinogen, prothrombin
index, hematologic markers of proinflammatory activation
were detected.

Univariate logistic regression analysis showed that
age of patients (OR 1.06 95 % CI 1.00-1.11, P = 0.0284),
contralateral localization of RCIHS (OR 2.86 95 % Cl
1.05-7.79, P = 0.0391), baseline NIHSS score (OR 1.76
95 % Cl 1.38-2.26, P < 0.0001), the infarct volume (OR
1.03 95 % CI 1.00-1.05, P = 0.0221) were the factors
associated with stroke outcome.

According to multivariant logistic regression analysis
the independent influence of the baseline NIHSS score
on functional outcome of RCIHS (OR 1.74 95 % CI 1.36—
2.23,P <0.0001) was proved. Based on ROC-analysis it
was found that baseline NIHSS score >10 was predictor
of UFO of the acute period of RCIHS (AUC = 0.86,
P < 0.05) with an optimal ratio of sensitivity (73.3 %) and
specificity (90.5 %).

At the second stage of the study, the prognostic value
of clinical neurological, computed tomography, biochemi-
cal and hematological parameters was determined among
88 patients without diabetes mellitus.

Unfavorable functional outcome of the acute period of
RCIHS was determined in 70 (79.5 %) patients (38 men
and 32 women), FFO —in 18 (20.5 %) persons (5 men

Table 1. Clinical and paraclinical characteristics of general cohort of patients with recurrent cerebral hemispheric ischemic stroke and comparative
analysis of clinical neurological, computed tomography, biochemical and hematological parameters in comparison with the functional outcome of acute

period of disease

Total cohort (n = 111) mRS <3 on the 21st day (n =21) | mRS 23 on the 21 day (n = 90) _

NIHSS score at baseline, points

Infarct volume, ml

The volume of the post-stroke cyst, ml
Glucose serum level, mmol/l

Fibrinogen, g/l
Prothrombin index, %
Hematocrit, %

White blood cells (WBC), G/l
Absolute neutrophils count (ANC), G/l
Absolute lymphocyte count (ALC), G/l
Absolute monocyte count, G/l

NLC

12.0 (10.0; 13.0) 8.0 (6.0; 10.0)
32.4 (17.9; 56.9) 19.8 (12.3; 28.8)
8.3 (2.1;18.4) 7.9(2.3;17.4)
59 (5.0;7.2) 5.1 (4.8;5.3)
35(2.9;4.4) 35(2.7;4.4)

90.0 (86.0; 96.0)
41.0 (37.5; 45.0)

88.0 (86.0; 96.0)
41.0 (37.0; 43.0)

76(6 3;9.5) 6.8 (5.7;10.1)
5(4.3,7.6) 52(3.8;7.9)
3(0.9;1.9) 1.1(1.0;1.7)
4(0.3;0.6) 0.3(0.2;0.3)
4(2.8,7.0) 3.9 (2.9;5.4)

12.0 (10.0; 14.0) <0.0001
35.8 (23.0; 61.9) 0.0035
8.7 (2.1:19.0) 0.9169
6.1 (5.0;7.7) 0.0034
35(2.9;4.4) 0.9969
91.0 (85.5; 96.0) 0.5801
42.0 (37.8; 46.0) 0.3506
77(64'94) 01718
8(45,7.3) 0.2833
4(0.8;1.9) 0.7433
4(0.3;0.6) 0.6299
6(22,7.3) 0.7206
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Table 2. Clinical and paraclinical characteristics of general cohort of patients with recurrent cerebral hemispheric ischemic stroke without diabetes
mellitus and comparative analysis of clinical neurological, computed tomography, biochemical and hematological parameters in comparison

with the functional outcome of acute period of disease

Total cohort (n = 88) mRS <3 on the 21 day (n = 18) mRS 23 on the21¢t day (n = 70) _

NIHSSscoreatbasellne points 12.0 (10.0; 14.0) 8.0 (6.0; 10.0) 12.0(10.0; 14.0) 0.001
Infarct volume, ml 324 (17.9;56.9) 18.6 (11.6; 28.8) 36.5 (23.4; 65.3) 0.0053
The volume of the post-stroke cyst, ml 6.9 (1.9; 16.5) 4.0(0.9;14.4) 6.9 (1.9; 16.5) 0.4438
Glucose serum level, mmol/l 55(5.0;7.2) 5.0 (4.6;5.2) 6.0 (5.0;7.7) 0,0118
Fibrinogen, g/l 91.0 (85.5; 96.0) 90.5 (85.0; 96.0) 91.0 (86.0; 96.0) 0.8526
Prothrombin index, % 34(2.9;4.6) 3.7(2.7;4.9) 34(2.9;4.4) 0.9070
Hematocrit, % 42.0 (37.8;46.0) 415 (37.0; 44.0) 42.0 (38.0; 46.0) 0.3350
White blood cells (WBC), G/l 7.6(6.3; 9.5) 6.8 (5.7;10.1) 7.7 (6:4;9.4) 0.1657
Absolute neutrophils count (ANC), G/l 54(4.3;7.2) 55(4.5;7.1) 49(3.8;7.9) 0.2797
Absolute lymphocyte count (ALC), GIl 1.4 (0.9; 1.9) 1.5(0.8; 2.0) 2(1.0;1.7) 0.7289
Absolute monocyte count, G/l 0.4 (0.3; 0.6) 0.4 (0.2;0.6) 0.4 (0.3; 0.6) 0.4690
NLC 4.1(2.6;6.6) 4.2(24;71) 3.7 (2.9;5.4) 0.8280
and 13 women). No significant intergroup differences in
gender structure were detected (x* = 1.87, P = 0.1716), ROC Curve
however the patients with FFO were significantly younger 15 Area: 0.9226
(66.0 (59.0; 74.0) years versus 73.0 (65.0; 77.0) years, '
P = 0.0245). The frequency of left-stroke localization 10
(77.8 % compared with 50.0 %, x* = 4.43; P = 0.0354) '
was significantly higher in patients who had FFO of RCIHS 08
without diabetes mellitus. It was found that the lesion of .
contralateral hemisphere (61.4 % compared with 27.8 %, S 06
X? = 6.46; P = 0.0110) was significantly higher among o
patients with FFO without diabetes mellitus. No significant B 04
differences in median of time interval between first-ever
stroke and recurrent one was detected (24.0 (9.0; 48.0) 0,2
months in patients with FFO versus 21.0 (11.0; 32.0)
months in patients with UFO, P = 0.6894). 0.0
Atrial fibrillation was diagnosed among 27 (38.6 %)
patients with FFO and among 7 (38.9 %) patients with 0. 2.0 2 0,0 0,2 0.4 0.6 0,8 10 12
UFO (x2=0.0006, P = 0.9803). 1-Specificity
Comparative analysis of clinical neurological,
computed tomography, _biOChemical an.d hematomg.ical Fig. 1. ROC-curve for the developed mathematical model.
parameters among patients without diabetes mellitus
revealed the presence of significant intergroup differences
by following indicators: baseline NIHSS score (8.0 (6.0; Based on ROC-analysis it was found that § > 0.82 is
10.0) points in patients with FFO versus 12.0 (10.0;14.0) the integral predictor of UFO of the acute period RCIHS
points in patients with UFO, P = 0.001), the infarct volume (AUC =0.92, P < 0.05) with high sensitivity (90.0 %) and
(18.6 (11.6; 28.8) ml versus 36.5 (23.4; 65.3), P = 0.0053), specificity (83.3 %) (Fig. 1).
glucose serum level (5.0 (4.6; 5.2) mmol/l versus 6.0 (5.0; The prediction accuracy of the developed mathemati-
7.7) mmol/l, P = 0.0118). According to other indicators cal model was 87.5 %.
significant intergroup differences were not found (Table 2).
Based on univariate logistic regression analysis it was . .
found that contralateral stroke localization (OR 4,14 95% | D1SEUSsion
1.33-12.92, P = 0.0144), baseline NIHSS score (OR 1.83 Based on our investigation, it was found that age of
95 % CI 1.38-2.42, P < 0.0001), the infarct volume (OR patient, localization of recurrent cerebral ischemic hemi-
1.03; 95 % CI 1.00-1.06, P = 0.0266), glucose serum level spheric stroke in the contralateral hemisphere, initial
(OR 2.3995 % CI 1.32—4.33, P = 0.0042) had association level of neurological deficiency and the infarct volume
with functional outcome among patients without diabetes are the most important factors that negatively affect
mellitus. Taking into account the results of multivariant the functional outcome of the acute period of disease. The
regression analysis it was proved that functional outcome obtained results are in agreement with the results of other
of RCIHS was independently associated not only with studies. Thus, in numerous studies it has been defined
baseline NIHSS score (OR 1.77, 95 %, Cl 1.32-2.38, that younger patients have better stroke outcome and they
P =0.001) but with glucose serum level as well (OR 2.69, have higher abilities for recovering than older people. In
95 %, Cl 1.15-6.28, P = 0.0220). These indicators have our opinion, it may be explained by the decrease in neuro-
been integrated into a prediction model of the following nal plasticity of the brain as a result of aging in conjunction
form: $=0.57 - P1+0.99 - P2-9.63, where P1 —baseline  with anincrease in the frequency of comorbidity pathology,
NIHSS score, P2 — baseline glucose serum level. which worsens the recovery of the patient.
Pathologia. Volume 15. No. 3, September — December 2018 ISSN 2306-8027  http://pat.zsmu.edu.ua 357
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In our study we found out that the frequency of UFO
among patients with contralateral localization of recurrent
cerebral ischemic hemispheric stroke consisted 88.3%. It
was 1.22 times higher than in patients with localization of
recurrent cerebral ischemic hemispheric stroke in the ip-
silateral hemisphere (P = 0.0352). These data coincide
with the results of clinical and experimental studies [6,10].
Thus, in the Copenhagen Stroke Study it was revealed,
that patients who had recurrent stroke in the contralateral
hemisphere regarding to the first-ever stroke, demonstra-
ted worse functional outcome in comparison with patients
with localization of RCIHS in the ipsilateral hemisphere
[11]. Data from an experimental study by C. Fan et al.
(2017) where the effect of recurrent cerebral ischemic
hemispheric stroke lateralization on the level of a-mRNA
tumor necrosis factor a was studied, also indicate that
the severity of the brain injury following by second isch-
emic event would be alleviated when the second stroke
located in the ipsilateral hemisphere [12].

The frequency of RCIHS localization in the right
hemisphere in patients with UFO was significantly higher
than in patients with FFO (46.7 % compared with 19.1 %,
X% = 5.30, P = 0.0213). In accordance with the data of
S. Laredo et al. (2018) patients with left and right hemi-
sphere localization of stroke had no difference in the level of
neurological deficiency [13], while in the study of V. S. Hed-
na et al. (2015), with the involvement of 2.673 patients with
CHIS it was found that infarctions in the right hemisphere
are characterized by more severe neurological deficiency
[14]. On the one hand, our findings can be explained by
the negative influence of the spatial neglect syndrome,
which significantly impairs the functional recovery and is
specific for right hemisphere damage. On the other hand,
we support the idea that right hemisphere plays a crucial
role in the cardiovascular regulation due to autonomic ner-
vous system lateralization so that sympathetic functioning
used to be more affected by right hemisphere stroke, which
more often accompanies increase norepinephrine levels
as well as elevations of blood pressure [15].

The obtained results concerning the influence of
the infarct volume on functional outcome completely
coincede with the data of other studies [16,17].

Multivariant logistic regression analysis proved
that baseline NIHSS score, was an independent factor
associated with functional outcome of RCIHS. It also is
in agreement with numerous studies that have proven
a significant influence of the initial level of neurological
deficiency on the functional outcome of cerebral ischemic
hemispheric stroke [7,18].

Based on the ROC analysis it was found that baseline
NIHSS score >10 was a predictor of unfavorable functional
outcome of the acute period of the RCIHS and was op-
timum for the ratio of sensitivity (73.3 %) and specificity
(90.5 %). It coincides with S. A. Raza et al (2017) study
where it was proved that total NIHSS score >10 is a
predictor of severe disability [19]. However, in studies by
M. E. Reznik etal. (2018) [20] and V. Inoa et al. (2014) [7]
in which first-time CHIS patients were involved, the NIHSS
total score for determining the risk of UFO was slightly
lower: 26 and 28 respectively.

Our study did not reveal intergroup differences in
levels of hematocrit, prothrombin index, fibrinogen and

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

hematological parameters among patients with different
functional outcomes of the acute period of RCIHS. The
obtained data dissociated with the results of a few studies,
which described the association between the neutro-
phil-lymphocyte ratio [21] and the level of fibrinogen in
plasma [22] with the functional outcome of cerebral ische-
mic hemispheric stroke. All mentioned above suggests
that clinical neuroimaging methods have greater predictive
value than the laboratory parameters.

Univariate logistic regression analysis which was
performed among patients without diabetes mellitus,
revealed an independent association of glucose serum
levels and functional outcome of the acute period RCIHS
(OR 2.69 95 % CI 1.15-6.28, P = 0.0220). Patients
with UFO significantly differed in higher level of glyce-
mia at baseline (6.0 (5.0; 7.7) mmol/l compared with
5.0 (4.6;5.2) mmol/l, P=0.0118). The obtained data are
consistent with numerous studies, in which negatively
influence of increased serum glucose level on the func-
tional stroke outcome was proved [8,23]. Thus, GLIAS
(GLycemia in Acute Stroke) multicentre study described
a high predictive value of an initial glucose serum
levels in patients with ischemic stroke [23]. According
to the study by J. Sung et al. (2017), serum glucose
concentration during hospitalization of a patient with IS
is a highly informative indicator for the determination of
functional prognosis [24].

In order to cumulate the predictive value of the base-
line NIHSS score and glucose serum level were integrated
into the mathematical model that allows to determine
the functional outcome of the acute period of RCIHS
among patients without diabetes mellitus with an accuracy
of 87.5 % (AUC = 0.92, P < 0.05).

The ROC analysis determined the value of 3, which
is an integral predictor of UFO of the acute period of
RCIHS among patients without diabetes mellitus (sen-
sitivity 90.0 %, specificity 83.3 %). It is expedient to use
the developed mathematical model in routine clinical prac-
tice for improving the accuracy of prediction of functional
outcome in patients.

Conclusions

1. Initial level of neurological deficiency (OR 1.74
95 % Cl 1.36-2.23, P <0.0001) and glucose serum level
at baseline (OR 2.39 95 % Cl 1.32—4.33, P = 0.0042) (in
the absence of diabetes mellitus) had the most significant
influence on the functional outcome of the acute recurrent
cerebral ischemic hemispheric stroke.

2. Localization of recurrent cerebral ischemic hemi-
spheric stroke in the contralateral hemisphere regarding
first-ever stroke was associated with a unfavorable func-
tional outcome on the 215 day of the disease. (x* = 4.44,
P =0.0352).

3. Baseline NIHSS score >10 was an independent
predictor of unfavourable functional outcome which was
determined by the mRS score 23 (sensitivity 73.3 %,
specificity 90.5 %).

4. The mathematical model which included the level
of initial neurological deficit and glucose serum level
could predict the functional outcome of recurrent ce-
rebral ischemic hemispheric stroke in patients without
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diabetes mellitus with accuracy of 87.5 % (AUC = 0.92,
P <0.05).

Prospect of work is development of clinical and para-
clinical criteria for vital prediction of the acute recurrent
cerebral ischemic hemispheric stroke outcome.
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