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The main purpose of the study was to conduct the informative value of Intracerebral Hemorrhage Functional Outcome Score
(ICH-FOS) assessment for the determination of a short-term vital prognosis in patients with spontaneous supratentorial intracerebral
hemorrhage (SSICH).

Materials and methods. A prospective, cohort study was conducted among 191 patients (117 men and 74 women, the mean age
was 65.1 + 0.8 years) with SSICH treated in a conservative manner. This study included clinical assessment (National Institute
of Health Stroke Scale, Glasgow Coma Scale), neuroimaging and biochemistry examination. The ICH-FOS was used in order to
conduct a complex assessment of the patients’ state severity on admission. The functional outcome of the SSICH acute period
was assessed on the 21st day of the disease in accordance with the modified Rankin Scale.

Results. Lethal outcome was noted in 22 patients (11.5 %). The patients with the lethal outcome during the acute period had a higher
value of the ICH-FOS (8 (7-10) versus 4 (3-6), P < 0.0001) in the onset of SSICH. Based on a ROC-analysis it was determined
that the ICH-FOS >6 is the predictor of the lethal outcome in the acute period of SSICH (Se = 77.3 %; Sp = 81.1 %; AUC + SE
(95 % Cl)=0.86 + 0.04 (0.80-0.91), P < 0.0001). In the group of patients with the ICH-FOS value >6 (n = 49) lethal outcome was
noted in 34.7 % of cases, whereas in the group of patients with the ICH-FOS value <6 (n = 142) it was noted only in 3.5 % of cases.

Conclusions. The Intracerebral Hemorrhage Functional Outcome Score is a highly informative tool for the determination of
a short-term vital prognosis of SSICH acute period outcome. The ICH-FOS >6 is associated with a 9.9-fold increased risk of
lethal outcome (RR 95 % CI 3.8-25.3, P < 0.0001).

OuiHioBaHHA iHdopmaTtuBHocTi Intracerebral Hemorrhage Functional Outcome Score
ANl BA3HAUYEHHA KOPOTKOCTPOKOBOIO BiTAAbHOI0 NPOrHO3y B NaL€EHTIB
3i CNOHTaHHUM cynpaTeHTOPiaAbHUM BHYTPILUHBOMO3KOBUM KPOBOBUAMBOM

A. A. Ky3HeLoB

MeTa po6oTu — ouiHnTy iHchopmatueHicTb Intracerebral Hemorrhage Functional Outcome Score (ICH-FOS) ans BusHaueHHst
KOPOTKOCTPOKOBOTO BiTarbHOMO NPOrHO3Y B MaLiEHTIB 3i CIOHTaHHWM CynpaTeHTopianbHM BHYTPILLHBOMO3KOBYM KPOBOBUITMBOM
(CCBMK).

Marepianu Ta metogu. 3aiNCHANM NPOCNEKTUBHE, KOropTHe gocnimkeHHst 191 nauieHTa (117 YonoBikiB i 74 xiHK1, cepeaHin
Bik — 65,1 + 0,8 poky) 3i CCBMK, ski oTpMyBanu koHcepBaT1BHy Tepanito. [JoCnimKeHHs BKIo4ano OLHIOBaHHS 3a KITiHIYHMK
wkanamm (LLkana iHcynety HauioHanbHoro iHcTuTyTy 3n0poB’s CLUA, Lkana komu MMasro), HeiposidyanisaLiiiHe Ta GioxiMiuHe
focnimKeHHst. [1ns KOMNMeKCHOro OLiHIOBAaHHS TSHKKOCTI CTaHy NauieHTiB nig Yac HagxomkeHHst BukopuctoyBanu ICH-FOS.
®yHKLUioHanbHI Hacnigk1 rocTporo nepiogy ouiHioBanu Ha 21 1oBy 3aXBOPHOBaHHS 32 MOAMIKOBAHOH LLKanok PeHkiHa.

Pesyneratu. lletanbHui pesynbrar 3adikcoBaHuit y 22 nauieHtis (11,9 %). MauieHT, B AKX rocTpuin Nepios 3axBoptoBaHHs
MaB netanbHi Hacnigku, B aebtoti CCBMK BigpisHsnucs Ginbunm 3HaveHHsm ICH-FOS (8 (7-10) npotn 4 (3-6), p < 0,0001).
Ha nigctasi ROC-aHanisy BctaHoBneHo, wo ICH-FOS >6 € npeauktopom netanbHoro pesynsraty roctporo nepiogy CCBMK
(4yTnmeicTb = 77,3 %; cneumdiynicts = 81,1 %; AUC £ SE (95 % CI) = 0,86 + 0,04 (0,80-0,91), p < 0,0001). Y rpyni nauieHTis 3i
3HaueHHsM ICH-FOS >6 (n = 49) netanbHux Bunaakis 6yno 34,7 %, a B rpyni naviexTis 3i 3HaueHHsm ICH-FOS <6 (n = 142)- 3,5 %.

BucHoBkw. Intracerebral Hemorrhage Functional Outcome Score € BUCOKOIH(OPMATUBHUM iIHCTPYMEHTOM A1 BU3HAYEHHS
KOPOTKOCTPOKOBOTO BiTaNbHOMO NPOrHO3y Hacniakis roctporo nepiogy SSICH (TouHicTb nporHosysarHs = 90,6 %). Intracerebral
Hemorrhage Functional Outcome Score >6 acouiioBaHe 3i 36inbLUEHHAM pU3KKy netansHoro pesynstaty B 9,9 pasa (RR
95 % ClI 3,8-25,3, p < 0,0001).

OueHka uHpopmatuBHocTH Intracerebral Hemorrhage Functional Outcome Score
ANA ONpeAeAeHUA KPaTKOCPOUHOr0 BUTAAbHOTO NPOrHO3a y NaLUEeHTOB CO CMOHTAHHbIM
CynpaTeHTOpUaAbHbIM BHYTPUMO3TOBbIM KPOBOU3AUSIHUEM

A. A. Ky3HeuL0B

Lienb paboTbi — oueHnTb MHdopmaTveHocTb Intracerebral Hemorrhage Functional Outcome Score (ICH-FOS) ans onpenenexmns kpa-
TKOCPOYHOTO BUTABHOMO MPOrHO3a Y NALMEHTOB CO CrIOHTaHHbBIM CYNpaTeHTOpManbHbIM BHYTPYMO3roBbiM kpoBouanusHiem (CCBMK).

Marepuansi n Mmetogbl. [poBegeHO NpoCneKTUBHOE, KOropTHOe uccnenosanve 191 nauneHTa (117 MyXUuH 1 74 XeHLWWHbI,
cpenHuin BospacT 65,1 £ 0,8 roga) co CCBMK, koTopble nonyyani KoHcepBaTUBHYIO Tepanuio. MiccrnenoBaHme BKOYaN0 OLEeHKY
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Mo KnuHu4eckum Lwkanam (LLkana nHcynesta HauvoHansHoro uHctutyTa 3p0poBbs CLUA, Lkana kombl [Masro), Helposunaya-
Nn3aunoHHoE 1 Broxummnyeckoe obcnenoBaHms. ns KOMMNEKCHON OLEHKM TSHKECTU COCTOSHWS MALMEHTOB MPW NOCTYNIEHNM
ucnonbaoBanu ICH-FOS. ®yHKUMOHanNbHbIA UCXOh OCTPOro Neproaa oueHuBany Ha 21 cyTku 3aboneBaHust No MoguuLmMpo-
BaHHO LKane PaHKuHa.

Pesynbrarhbl. [letanbHblil ncxog 3admkenposaH y 22 nauneHTos (11,9 %). MaumeHTsl, y KOTOpbIX OCTpbIA Neprog 3abonesa-
HUSt Men neTanbHbIn ucxog, B Aebiote CCBMK otnuyanuce 6onee Bbicokum 3HadeHnem ICH-FOS (8 (7-10) npotus 4 (3-6),
p <0,0001). Ha ocHoBaHum ROC-aHanuaa ycraHoeneHo, 4to ICH-FOS >6 sBnsieTcs NpeamkTopoM NeTanbHOro 1exoda 0CTporo
nepvoga CCBMK (4yBctBUTENBHOCTL = 77,3 %); cneundmyHocts = 81,1 %; AUC + SE (95 % CI) = 0,86 + 0,04 (0,80-0,91),
p <0,0001). B rpynne naunerTos co 3HayeHnem ICH-FOS >6 (n = 49) netanbHblit 1cxod 3aperncTpuposaH B 34,7 % cnyyaes, a
B rpynne nauneHToB co 3HaveHnem ICH-FOS <6 (n = 142) —B 3,5 %.

BriBogabl. Intracerebral Hemorrhage Functional Outcome Score — BbICOKOUH(POPMATUBHBIA MHCTPYMEHT ANs onpeaeneHns
KpaTKOCPOYHOrO BUTaNbHOIO NPOrHo3a nexoaa octporo nepuoga SSICH (TouHocTs nporHoaunposanus = 90,6 %). Intracerebral
Hemorrhage Functional Outcome Score >6 accounnpoBaHo ¢ yBenuyeHrem pucka netansHoro ucxoga B 9,9 pasa (RR 95 %

C13,8-25,3, p < 0,0001).

Introduction

Cerebral hemorrhagic stroke (CHS) and its most common
form — spontaneous supratentorial intracerebral hemor-
rhage (SSICH) occupies a leading position in the structure
of adult mortality causes in most countries of the world [1,4].

One of the ways to reduce the mortality caused by
this pathology is to develop a differentiated approach for
the determination of optimal tactics of patient management
in the acute period of the disease. From this point of view,
the verification of the short-term vital prognosis becomes
especially significant, the latter being the basis for taking
appropriate therapeutic and tactical decisions [3,5,12].

Modern neurological science has convincingly proved
that the most effective tool for the prognosis verification is a
complex assessment of the patient’s state severity, including
the use of appropriate scales [7,10]. Thus, the Intracerebral
Hemorrhage Functional Outcome Score (ICH-FOS) takes
into consideration a set of clinical, neurological and neuro-
imaging examinations and biochemical analysis results in
the onset of CHS. Recent studies have proved the infor-
mative value of this scale in order to determine a long-term
functional outcome in patients with CHS [8].

Any criteria for the verification of a short-term vital
prognosis using the ICH-FOS for the assessment of patients
with SSICH have not been developed. The latter has served
as the basis for this study.

The purpose

The main purpose was to assess the informative value
of the ICH-FOS for the determination of a short-term vital
prognosis in patients with SSICH.

Materials and methods

To achieve this goal a prospective, cohort, comparative
study was conducted among 191 patients (117 men and 74
women, the mean age was 65.1 £ 0.8 years) in the acute
period of spontaneous hemorrhage in the left (46.6 %)
and the right brain hemispheres (53.4 %). The patients
were hospitalized within the first 24 hours from the onset of
the disease and underwent conservative therapy in the Brain
Circulation Disorders Department of the Municipal Institution
“City Clinical Hospital No 6" in accordance with the Unified
Clinical Protocol for the provision of medical care to patients
with cerebral hemorrhagic stroke, approved by the Order of
the Ministry of Health of Ukraine No. 275 of April 17,2014 [1].

Zaporozhye medical journal. Volume 20. No. 6, November — December 2018

The following criteria were the reasons for the exclusion from
the study: 1) indications for surgical treatment in accordance
with the results of examination by a neurosurgeon, 2) more
than 1 lesion; 3) decompensated somatic pathology; 4) an
autopsy-confirmed extracerebral cause of death.

The diagnosis was verified with reference to the neuro-
imaging study results, which was performed with the use of a
multislice computed tomography scanner “Siemens Soma-
tom Spirit” (Germany). The lesion size was determined using
the following formula: intracerebral hemorrhage volume
(ICHV)=(axbxc)/2,wherea,b, care linear lesion sizes
(cm). Presence or absence of secondary intraventricular
hemorrhage (IVH) was also considered.

Clinical and neurological examination was performed on
admission and in the course of the disease in accordance
with the National Institute of Health Stroke Scale (NIHSS)
and Glasgow Coma Scale (GCS). The functional outcome of
the acute period of SSICH was assessed on the 21st day of
the disease in accordance with the modified Rankin Scale.

Blood glucose level as a part of biochemical analysis
was measured at the biochemical laboratory at Municipal
Institution “City Clinical Hospital No 6” in all patients on
admission as standard of care.

The ICH-FOS was used in order to conduct a complex
assessment of the patients’ state severity on admission. It
takes into consideration different grades of age, IHSS score,
GCS score, ICH volume, presence or absence of IVH and
blood glucose level on admission [8].

Statistical analysis of the results was carried out with
the help of Statistica 13.0 software (StatSoft Inc., USA, se-
ries number JPZ8041382130ARCN10-J) and MedCalc (ver-
sion 16.4). The studied traits were passed the Shapiro-Wilk
test for normality. Descriptive statistics were presented in
the form of mean and standard error of mean (Mtm) for
values with normal distribution and in the form of median
(Me) and interquartile range (Q25-Q75) for parameters with
the distribution that differs from normal. Mann-Whitney test
was used in order to assess the intergroup differences. The
elaboration of prediction criteria was conducted with the help
of binary logistic regression analysis and ROC-analysis.
P-values of <0.05 were determined to represent statistical
significance.

Results

Clinical sings of SSICH in the onset of the disease were
characterized by a variable combination of focal neurological
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Fig. 1. ICH-FOS value in comparison with SSICH acute period outcome.
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Fig. 2. Area under the curve for the assessment of the ICH-FOS informative value

for the determination of a short-term vital prognosis of SSICH acute period outcome.

Table 1. The mortality rate within subgroups of patients with the different

ICH-FOS values

ICH-FOS value N (%) Mortality rate (%)

© 0 N O OB W N = O

10

6(3.1%) 0.0
13 (6.8 %) 0.0
2(6.3%) 0.0
23 (12.0 %) 0.0
35(18.3 %) 5.7
36 (18.8 %) 28
7(89%) 1.8
4(7.3%) 286
14(7.3%) 214
7(37%) 143
8(42%) 50.0
3(16%) 66.7
3(16%) 100.0

Table 2. Results of the patients assessment in accordance with the ICH-FOS
subtests results in comparison with the vital outcome of SSICH in the acute period,

Me (Q,:—Q;)

Parameters, units Lethal outcome Non-lethal outcome
(n=22) (n=169)

Age, years
NIHSS score
GCS score
ICHV, mL

Blood glucose level, mmol/L

62 (52-75) 66 (58-75) 03164
21 (15-28) 10 (6-14) <0.0001
10 (5-13) 15 (14-15) <0.0001
55.5 (25.1-76.5) 10.5 (4.6-20.9) <0.0001
6.9 (6.0-8.0) 5.6 (4.9-6.5) 0.0052
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deficit (NIHSS score = 11.3 £ 0.4) and wakefulness deficien-
cy (GCS score = 13.2 £ 0.2), which were caused by focal
lesions of supratentorial structures (ICHV = 19.9 + 1.7 mL)
and by its impact on the median structures of the brain (sep-
tum pellucidum displacement = 2.7 £ 0.3 mm, pineal gland
displacement = 2.2 + 0.2 mm). Intraventricular hemorrhage
was verified in 125 (65.4 %) patients.

Blood glucose level in examined cohort was
6.2 £ 0.1 mmol/l. A stress hyperglycemia was revealed in

46 (24.1 %) patients. Glycemia was considered as stress
in case of whole-blood glucose level exceeding 7.0 mmol/l
at the time of hospitalization, returning to normal during 72
hours and not exceeding 5.5 mmol/l [2].

The ICH-FOS value in the studied cohort was 5.0 £ 0.2.

Lethal outcome was noted in 22 patients (11.5 %), un-
favorable functional outcome in the form of the mRS score
23 on the 21st day of the disease was noted in 74 patients
(38.7 %).

The stratification of patients based on the ICH-FOS
value in comparison with the death rate in the acute period
of the disease is shown in Table 1.

Table 2 shows the comparative analysis results of pa-
tients in accordance with the ICH-FOS subtests results in
comparison with vital outcome in the acute period.

As shown in Table 2, patients had different values of
the following indexes: NIHSS score, GCS score, ICHV and
blood glucose level. The frequency of IVH and stress hy-
perglycemia was significantly higher in the group of patients
with the lethal outcome of SSICH in the acute period (86.3 %
versus 62.7 %, x*= 146.5, P < 0.0001 and 50.0 % versus
20.7 %, x2=187.7, P < 0.0001, respectively).

It was determined that patients with the lethal outcome in
the acute period had a higher value of the ICH-FOS (8 (7-10)
versus 4 (3-6), P <0.0001) in the onset of SSICH (Fig. 1).

Based on a ROC-analysis it was determined that
the ICH-FOS >6 is the predictor of the lethal outcome of
SSICH acute period (Se=77.3 %; Sp = 81.1 %; AUC + SE
(95 % Cl)=0.86 + 0.04 (0.80-0.91), P < 0.0001) (Fig. 2).

In the group of patients with the ICH-FOS value >6
(n = 49) lethal outcome was noted in 34.7 % of cases,
whereas in the group of patients with the ICH-FOS value <6
(n=142)itwas noted only in 3.5 % of cases. Thus, the ICH-
FOS value >6 is associated with a 9.9-fold increased risk of
the lethal outcome of SSICH acute period (relative risk 95 %
confidence interval 3.8-25.3, P <0.0001). The accuracy of
the short-term vital prognosis determination using the ICH-
FOS in the studied cohort was 90.6 %.

3anopoxckuii MeguumHekuin xypHan. Tom 20, Ne 6(111), Hosbpb — Aekabpb 2018 1.



The area under the curve value was determined
for the informative value assessment of the ICH-FOS
within the determination of a short-term functional prog-
nosis of SSICH acute period outcome (AUC £ SE (95 %
Cl)=0.67 + 0.04 (0.60-0.74), P = <0.0001). Furthermore,
a comparative ROC-analysis showed that the ICH-FOS
has a higher informative value for the determination of a
short-term vital prognosis than for a short-term functional
prognosis of SSICH acute period outcome (P = 0.0008).

Discussion

Thus, the study has determined that the ICH-FOS is a highly
informative tool for a short-term vital prognosis assessment
in patients with SSICH in the onset of the disease. It is
characterized by the prediction accuracy of 90.6 % and
AUCSE (95 % ClI) 0.86 + 0.04 (0.80-0.91), P < 0.0001,
which corresponds to the gradation “very good” in accor-
dance with the international expert scale for the assessment
of binary classifiers by M. H. Zweig, G. Campbell (1993) [15].

A high diagnostic informative value of the ICH-FOS
has been revealed for the short-term vital prognosis de-
termination in patients with SSICH. In our opinion, it is due
to the cumulation of the prognostic value of the ICH-FOS
indexes. Herewith it has been found that patients with a
lethal outcome of the acute period in the onset of SSICH had
a higher the ICH-FOS value, whereas intergroup differences
were noted within the following ICH-FOS subtests: NIHSS
score, GCS score, ICHV, presence/absence of IVH and
blood glucose level.

The obtained data are consistent with the results of
other studies which have proved that the initial level of
neurological deficit, the cerebral syndrome severity [6,9,13],
ICH volume [10-12] and the secondary IVH presence
[14] influence had been revealed as determining factors
for the vital prognosis. Detected increased blood glucose
level in patients with unfavourable outcome is consistent
with the study of S. V. Rogoza (2015) [2], who has claimed
the connection between stress hyperglycemia and the worst
SSICH outcome.

During the study, it was found that the ICH-FOS >6
stands for a cut-off value with an optimum sensitivity
(77.3 %) and specificity (81.1 %) ratio for the determination
of a short-term vital prognosis. It has been proved that
the ICH-FOS >6 is associated with a 9.9-fold increased
risk of the lethal outcome of SSICH acute period. However,
the ICH-FOS is less informative for the determination of
a short-term functional prognosis of SSICH acute period
outcome (P = 0.0008).

The results of the study justify the advisability to apply
the ICH-FOS in order to assess the risk of a lethal outcome
of SSICH acute period in the onset of the disease in order
to optimize a differentiated approach as for the choice of
tactics for the management of such patients.

Conclusions

1. The Intracerebral Hemorrhage Functional Outcome
Score is a highly informative tool for the determination of a
short-term vital prognosis of SSICH acute period outcome
(AUC + SE (95 % CI)=0.86 £ 0.04 (0.80-0.91), P < 0.0001;
prediction accuracy — 90.6 %).

Zaporozhye medical journal. Volume 20. No. 6, November — December 2018
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2. The Intracerebral Hemorrhage Functional Outcome
Score >6 is associated with a 9.9-fold increased risk of
the lethal outcome (RR 95 % CI 3.8-25.3, P <0.0001) and
is the criterion for an unfavourable vital prognosis of SSICH
acute period outcome (Se = 77.3 %; Sp = 81.1 %).

The perspective for the further scientific research is
the elaboration of early neurological deterioration predictive
criteria in patients with SSICH.
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