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Abstract

Background: Vitamin D deficiency has in like manner
rose as a hazard factor for cerebrovascular stroke. It is ques-
tionable if vitamin D status impacts the anticipation of patients
who have created intracerebral hemorrhage. In Aswan gov-
ernate, most of people had low vitamin D levels in spite of
its sunny weather, as well as increased number of hemorrhagic
stroke.

Aim of Study: Consequently, our study planned to look
at the connection between serum 25 (OH) D status and hem-
orrhagic stroke, to clear up their relationship with stroke
seriousness, and to evaluate its connection with functional
outcome and mortality in our considered patients.

Patients and Methods: This prospective cross sectional
study directed on 125 patients with first time acute stroke
with spontaneous intracerebral hemorrhage. All members
exposed to full history taking, detailed clinical examination
and neurological checking. Brain imaging was performed
after hospital admission. Blood tests were drawn for appraisal
of serum 25-hydroxyl vitamin D and parathyroid hormone on
the first day of admission.

Results: 44% and 40% of examined patients with intrac-
erebral hemorrhage had lacking and inadequate vitamin D
levels respectively. There was a relationship between intrac-
erebral hemorrhage with vitamin D levels, and the severity
of the stroke and functional outcome. In dead patients with
intracerebral hemorrhage, a low vitamin D level was detectable.

Conclusion: Vitamin D deficiency may have a relationship
with acute intracerebral hemorrhage and its pervasive hazard
factors among individuals in Upper Egypt (Aswan). Low
levels of vitamin D are freely prescient for deadly strokes
with more confirmation of negative result in acute intracerebral
hemorrhage. Consequently, It may be a marker of more
noteworthy comorbidity and a being causally identified with
stroke proposing that vitamin D supplementation is a promising
approach in the preventive action of strokes. Further studies
are needed to investigate this relationship among different
territories of Egypt and for stroke subtypes.
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Introduction

STROKE stays a standout amongst the most un-
controllable neurological disorders causing death,
or physical incapacitating [1] . Intracerebral hemor-
rhage (ICH) has the most prominent mortality rate
of stroke subtypes. ICH represents just 15% of all
strokes however it is a standout amongst the most
types of stroke [2]. In up to 85% of patients, I[CH
is the aftereffect of small vessel malfunction, which
has traditionally been credited to hypertensive
vasculopathy though in elderly patients is ascribed
to a gathering of amyloid-(3 in leptomeningeal and
cortical blood vessels [3].

Since stroke exhibits a high morbidity and death
rate, investigating its systems can be compelling
in its counteractive action [4]. Vitamin D insuffi-
ciency is related to the expanded danger of stroke.
The connection between vitamin D and the hazard
and anticipation of stroke is as yet indistinct. A
few examinations demonstrated that durable low
25 (OH) D levels may show a high danger of stroke
[5] . Huge opposite relationship between 25(OH)
D levels and stroke hazard are documented [6,7] .
Causal mechanisms have been connected to the
relationship of vitamin D lack with the existence
of hypertension, diabetes mellitus, atherosclerosis,
thrombosis, and inflammation.

Nonetheless, the proof is conflicting [8,9]. More-
over, Vitamin D may assume a part in neuropro-
tection, may be through detoxification pathways,
hindrance of inducible nitric oxide synthase, anti-
oxidation/anti-inflammatory mechanisms, neuronal
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calcium direction or upgraded nerve conduction
[10] . Low serum 25 (OH) D level is an indicator
of seriousness at admission, poor early functional
outcome and is likewise an indicator of here and
now mortality in stroke patients [11,12] . In Aswan
governate, we observed that most of people had
low vitamin D levelsin spite of its sunny westher,
aswell asincreased number of hemorrhagic stroke.
Therefore, In the present work, we tried the con-
nection between serum 25 (OH) D levels and hem-
orrhagic stroke, to anticipate their connection with
stroke severity, stroke risk factors and to evaluate
its connection with functional outcome in our con-
templated patients.

Subjectsand Methods

This prospective cross sectional investigation
was led on 125 patients with first-ever acute onset
intracerebral hemorrhage that were enlisted from
the stroke unit of Neuropsychiatric Department,
Aswan University Hospital in the period from
September 2016 to April 2017.

Patients were incorporated on if they had an
acute stroke with manifestation beginning within
24-48 hours which was affirmed by brain imaging.
Their ages between 25-87 years of age (mean age
was 62.32+11.38 years). The mean length from
stroke beginning to the consideration in this exam-
ination was 9.5+ 8.5 hours. Patients with ischemic
stroke, history of past stroke, cerebral amyloid an-
giopathy, vascular malformations and aneurysms,
patients with cerebral hemorrhage with either
intraventricular extension or hydrocephalic changes
on brain imaging, brain neoplasm, endocrinal dis-
orders, hepatic and renal disability, past fractures,
bone diseases, vitamin D or Ca supplementation,
steroid treatment were excluded. All patients are
classified according to the vitamin D level into
three groups; first group has sufficient (>50nmol/L),
second group has insufficient (25-50nmol/L) and
third group has deficient (<25nmol/L) vitamin D
levels. The examination has been affirmed by the
ethical and moral council of Faculty of Medicine,
Aswan University and a written informed consent
will be getting from every member.

Methods:

All members were subjected to compl ete history
and full clinical examination with the total neuro-
logical examination. The severity of the stroke was
assessed by Scandinavian Stroke Scale (SSS) and
functional outcome was determined by Modified
Rankin Scale (MRS) that were estimated early
during of hospitalization. A mRS <2 was defined

as favorable outcome, and a mRS >2 was defined
as unfavorable outcome including death. Brain CT
was performed at admission. 10ml of venous blood
were gathered from the included patient: 2ml in
EDTA tube for complete blood count (has been
done on Sysmex XP-300 cell counter) and 8ml
isolated on two plan tubes (for serum collection)
for standard and unique parameter estimation;

samples had been |eft to clot. Centrifugation for
all samples at 3000rpm for 20min subsequent to
coagulating. Serum was isolated and separated into
3 parts. One for routine parameter estimation
(random blood glucose, renal and liver function
tests, thyroid hormone level, lipid profile, calcium
and phosphorus levels); all parameters were done
on completely computerized chemistry analyzer
BT-3500 (Italy). The other 2 parts were stored at
—20°C for later use for estimation of 1,25-dihydroxy
Vitamin D and Parathyroid hormone (PTH) utilizing
a Sandwich ELISA system (Calbiotech Inc. 10461
Austin Dr, Spring Valley, CA). All blood samples
were collected on the first day of admission and
hemolyzed samples were excluded.

Satistical analysis:

Data was analyzed using the (SPSS 20.0 soft-
ware, Chicago, IL, USA) computer program. The
normality of the data was determined by Kol-
mogorov-Smirnov test. Data were figured as mean
1 SD, median (range) or numbers and percentages
when appropriate. Chi-square test and Fisher exact
test was used to compare between categorical
variables. Continuous variables were compared by
t-test (normally distributed data) and Mann-Whit-
ney (not normal distributed data). Comparison
between the groups was carried out using one way
analysis of variance for quantitative variables
(ANOVA). A two-tailed p<0.05 was considered
statistically significant.

Results

Theinitial demographic and clinical character-
istics of studied patients with acute intracerebral
hemorrhage are shown in Table (1). The mean age
of tested patients was 62.32+11.38 years. Male sex
was 60% of patients. All patients had an unfavora-
ble functional outcome of a high percent (100%)
with high MRS score (5+0.7). Scandinavian stroke
scalewas 19.8+10.7. Most of them (80%) were
hypertensive with mean systolic and diastolic blood
pressure was 159.8+ 13.2 and 95.4% 10.2mmHg
respectively. 68% and 60% of the patients had
dyslipidemia and DM, respectively. Smoking was
distinguished in one third of patients (40%). Death
was about one-third of patients (28%).
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The patients had normal mean levels of serum
Ca (9.17£1.63mg/dl) with high mean levels of
serum phosphorus (4.70£0.85mg/dl). The majority
of our studied patients had low mean levels of
vitamin D; deficient and insufficient levels of
vitamin D (<25nmol/L in 44% and >25— <50nmol/L
in 40% patients) respectively. Notably, our patients
had high mean levels of parathyroid hormone level
(72.02+59.06) as shown in Table (2).

It was noticed that patients group had signifi-
cantly lower vitamin D in comparison to the control
group (35.48+£14.28 vs. 60.31+21.22; p<0.001).
Patients with Sufficient level of vitamin D had
insignificantly lower vitamin D in comparison to
the control group but control group had significantly
higher vitamin D in comparison to those patients
with insufficient or deficient vitamin D as shown
in Table (3) and Fig. (1a,b).

There were statistically significant higher fre-
quencies of risk factors; Diabetes Mellitus, Hyper-
tension and Dyslipidemia in the studied patients
in presence of more decline of mean levels of
vitamin D (Deficient <25nmol/L) when compared
to those patients with sufficient (>50nmol/L) or
insufficient (25-50nmol/L) vitamin D levels with

p>0.01, p>0.04 and p>0.04 respectively as shown
in Table (4).

Patients with ICH and low vitamin D level had
significantly more severe stroke presentation (lower
SSS score 16.74£8.08) in comparison to those with
ICH and normal vitamin D level (29.50+12.41;

p=0.002). Also, patients with ICH and low vitamin

D level had significantly more bad functional
outcome (higher mRS 4.89+0.31) in comparison
to those with ICH and normal vitamin D level
(4.33+£0.47; p=0.03) as shown in Table (5).

It was noticed that mean serum phosphorus
level was significantly higher among dead patients
than survivors (5.16£0.41 versus 4.53+£0.83mg/dl
respectively; p=0.00) while survivors had signifi-
cantly higher mean vitamin D level (38.93 +8.93
versus 22.561+5.4mg/dl respectively; p=0.00). No-
tably, there were lower serum levels of iPTH in
survivors when compared to that levels in deaths
without a statistically significant difference as
shown in Table (6).

By using Multivariate regression analysis for
predictors of death in patients with intracerebral
hemorrhage, it was noticed that deficiency of
vitamin D (<50nmol/L) (OR=2.33, 95% CI=3.44
—5.89, p=0.03), diabetes mellitus (OR=3.18, 95%
CI=2.56-5.67, p=0.02) and hypertension (OR=1.45,
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95% CI=1.904.65, p=0.01) were predictors of
death in patients with cerebrovascular stroke as
shown in Table (7).

In Figs. (2-5) vitamin D in subjected patients

had a statistically significant positive correlation
with stroke severity, assessed by SSS (7=0.43 and
p=0.00), while it had a statistically significant
negative correlation with the functional outcome
measured by mRS (r=—0.39 and p=0.00). Intact
Parathyroid hormone (iPTH) had a statistically
insignificant correlation with functional outcome
(mRS) and stroke severity (SSS) while it had a
negative significant weak correlation with vitamin
D (r=0.2; p=0.04).

Table (1): Basic characteristics of the studied patients.

Patients with intracerebral

Parameters hemorrhage (No=125)

Age, years (Mean  SD) 62.32+11.38
Sex (male/female) (%) 75/50 (60%/40%)
Duration of stroke (hours) 9.5+8.5
(Mean £ SD)
Modified Rankin scale (mRS) 5£0.7
(Mean £ SD)
Scandinavian stroke scale (SSS) 19.8+£10.7

(Mean * SD)

Unfavorable outcome (%)

125 (100%)

Number of deaths (%) 35 (28%)
Blood pressure (mean £ SD):
SBP (mm Hg) 159.8£13.2
DBP (mm Hg) 95.4+10.2
Risk factors: (%)
Hypertension 100 (80%)
Diabetes Mellitus 90 (75%)
Dyslipidemia 85 (68%)
Smoking 50 (40%)
Creatinine (mg/dl) 1.1£0.33

Total cholesterol (TC) (mmol/L)
LDL-C (mmol/L)

HDL-C (mmol/L)

Triglycerides (TG) (mmol/L)

Random blood glucose (RBG)
(mgy/dl)

194.54+35.17
127.97£19.95
48.8414.67
126.12+40.1
192.69+86.88

Free T 3 3.15+0.77
Free T4 17.10£3.56
TSH 0.81+0.58
Erythrocyte sedimentation rate 70.12+£16.74

(ESR)

Data was expressed in form of mean * SD.

p-value was significant if <0.05.
*: Student ¢-test was used.

n: Number
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Table (2): Laboratory characteristics of studied patients.

Patients with intracerebral

Table (5): Effect of vitamin D status on the severity and
functional outcome in our studied patients.

Parameters hemorrhage (No=125)

Serum total Calcium level (mg/dl) 9.17+16
(Mean + SD)

Serum phosphorus level (mg/dl) 4.70+0.8
(Mean t SD)

Parathormone hormone (i PTH) (ng/l)  72.02+59.06
(Mean + SD)

Vitamin D level (nmol) 34.48+21.27
(Mean + SD)

Vitamin D status (%):
Sufficient (>50nmol/L) % 20 (16%)
Insufficient (>25-50nmol/L) % 50 (40%)
Deficient (<25nmol/L) % 55 (44%)

Patients with intracranial
hemorrhage
Parameters i ) 5
With low With normal Vi
vitamin D (<50)  vitamin D (>50)

ue

SSS 16.74+8.08
mRS 4.89+031

29.50+12.41 0.002
4.33+0.47 0.03

p-value was significant if <0.05.
SSS: Scandinavian Stroke Scale.
mRS: Modified Rankin Scale.

Table (6): Mean levels of bone minerals and parathormone
hormone among survivors and deaths in our studied

Datawas expressed in form of mean + SD.
p-value was significant if <0.05.

*: Student t-test was used. n: Number.

Table (3): Vitamin D status and Risk factorsin the studied
patients.

Sufficient Insufficient Deficient
Variables (>50 (25-50 (>25
nmol/L) nmol/L) nmol/L)

value

Diabetes mellitus 12 (13.6%) 16 (18.1%) 62 (68.3%) 0.01
(n=90)

Hypertension 10 (10%) 30(30%) 60 (60%) 0.04
(n=100)
Smoking (n=50) 15 (30%) 17 (34%) 18 (36%) 0.88
Dyslipidemia 15 (17.6%) 20 (23.5%) 50 (58.8%) 0.04
(n=85)

patients.
Patients with intracerebral hemorrhage
(No=125)
Parameters
Survivors Dead p-
(n=90, 72%) (n=35, 28%) valu
Serumtotal Calcium  9.29+155  9.21+143 0.76
(mg/dl) (Mean + SD)
Serum Phosphorus 453+0.83 5161041 0.001

(mg/dl) (Mean + SD)

Intact Parathormone
hormone (ng/ml)
(Mean + SD)

Vitamin D (nmol/L)
(Mean + SD)

69.09+15.67 78.09+18.09 0.46

38.93+8.93 22.56+5.48 0.001

- Datawas expressed in form of frequency (percentage) and one way
ANOVA.
p-value was significant if <0.05.

Table (4): Vitamin D status and Risk factorsin the studied
patients.

Datawas expressed in form of mean + SD.
p-value was significant if <0.05.

*: Student t-test was used.

n: Number.

Table (7): Multivariate regression analysis for predictors of
death in patients with cerebrovascular stroke.

Odd's  95% confidence p-

State of vitamin D

Sufficient Insufficient Deficient p-

Variables

(>50 (25-50 (<25  value
nmol/L) nmol/L) nmol/L)
Diabetes 15 (13.6%) 20 (18.1%) 75 (68.3%) 0.01
mellitus
(n=110)
Hypertension 10 (10%) 30 (30%) 60 (60%)  0.04
(n=100)
Smoking 30 (33.3%) 30(33.3%) 30 (33.3%) 0.88
(n=90)
Dyslipidemia 20 (20%) 30 (30%) 50 (50%) 0.04
(n=100)

Varisbles ratio interval value
Diabetes mellitus 3.18 2.56-5.67 0.02
Hypertension 145 1.90-4.65 0.01
Smoking 0.56 0914 0.34
Raised cholesterol 19 1.22-3.89 0.09
Raised LDL 16 0.99-3.2 0.22
decreased HDL 1.76 1.34-3.46 0.34
Raised TGs 111 1.98-3.22 0.56
Raised Phosphorous 0.9 2.33-4.89 0.98
Decreased vit.D 2.33 3.44-5.89 0.03

Data was expressed in form of frequency (percentage) and one way
ANOVA. p-value was significant if <0.05.

p-value was significant if <0.05.
LDL: Low density lipoprotein.
HDL: High density lipoprotein.
TGs: Triglycerides.

vit.D: VitaminD.
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Fig. (1A): Level of vitamin D level in both studied groups.
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Fig. (2): Correlation between Vitamin D and Scandinavian
Stroke Scale.
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Fig. (4): Correlation between intact Parathormone Hormone
and Vitamin D.

Discussion

Stroke is a standout amongst the most incapac-
itating neurological disorders and remains the
second most general reason for death [1]. Patients
with stroke have a few vascular risk factors which
may incline to cardiovascular disease moreover.

Vitamin D insufficiency may be engaged in the
advancement of many diseases, including hyper-
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Fig. (1B): Level of vitamin D level in both studied groups.
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Fig. (3): Correlation between vitamin D and modified Rankin
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Fig. (5): Correlation between iPTH and modified Rankin
Scale.

tension, diabetes mellitus, myocardial infarction
and stroke. Lacking Vitamin D prompts to hyper-
parathyroidism, which may add to the instability
of the atherosclerotic plaques. These vascular
changes are finally to cause stroke [13]. A few
investigations showing the status of vitamin D in
connection with the danger of stroke morbidity or
mortality have been inconsistent [5]. This study
expected to evaluate the status of vitamin D in
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patients with intracerebral hemorrhage from Upper
Egypt and to consider its relationship with stroke
risk factors and its association with functional
outcome.

In the present study, the larger part of our
patients had low levels of vitamin D. Thisfinding
concurred with Thapa et al., [13] who expressed
that there was a connection between the low circu-
lating level of vitamin D and expanded danger of
cerebrovascular disease recommending vitamin D
supplementation as a hopeful methodology in the
avoidance of strokes.

Bethat asit may, Kikkinen et al., [6] found no
relationship with occurrence hemorrhagic stroke.
In addition, the vast mgjority of our patients with
expanded risk factors for occurrence hemorrhagic
stroke, for example, hypertension, diabetes mellitus,
and dyslipidemia had altogether connected with
the most minimal levels of vitamin D, proposing
part of vitamin D in these risk factors prompting
intracerebral hemorrhage.

These discoveries were as per Kikkinen et al.,

[6] and Anderson et al., [7] who expressed that
hypertension, diabetes, and poor lipid profile were
related to low serum vitamin D level. Burgaz et
al., [14], Tamez and Thadhani [15] and Kunutsor et
al., [16] announced that an opposite association
between vitamin D levels and blood pressure and
the predominance of arterial hypertension were
found. Pokharel et al., [17] declared many mecha
nisms have been proposed the contribution of
vitamin D in control of blood pressure and the
pathophysiology of arterial hypertension, which
is a noteworthy hazard factor for stroke.

Vitamin D insufficiency is related to increment
in renin expression and angiotensin |l creation,
prompting to hypertension. Notably, Afzal et al., [18]
and Song et a., [19] revealed that Low vitamin D
levels have been observed to be related to type 2
diabetes and Pittas et al., [20] detailed a converse
relationship between blood 25-hydroxyvitamin D
(250HD) concentration and occurrence of diabetes.
Also, Zittermann et al., [21] declared that vitamin
D insufficiency has been connected to dyslipidemia
and Pondaet al., [22] showed that low vitamin D
levels are related with higher triglycerides and
total cholesterol yet low levels of HDL-cholesterol.
Kazlauskaite et al., [23] acknowledged that vitamin
D insufficiency is related with substantial high-
thickness lipoprotein particles; notwithstanding,
Wang et al., [24] revealed no critical impact of
vitamin D on total cholesterol, HDL cholesterol
or triglycerides, however a possibly huge increment

in LDL cholesterol. In any case, Skaaby et al.,
[25,26] expressed that vitamin D status was not
essentially connected with changes in absolute
HDL and LDL cholesterol, with no relationship
amongst it and hypertension. As opposed to our
outcomes, Marcén et ., [27] and Kihn et al., [2g]
had announced no relationship between vitamin D
and hazard factors for cardiovascular diseases.

In the current study, we found high iPTH levels
in the patients. This finding was in agreement with
van Ballegooijen et a., [29,30] and Pilz et al., [31]
who stated that higher parathyroid hormone levels
had been viewed as one of the critical hazard
factorsfor cardiac and cerebrovascul ar diseases.

Moreover, we found a statistically significant
inverse correlation between vitamin D levels and
iPTH in our study. Thisresult agreed with Pilz et
al., [32] and Thapaet a., [13] who stated that the
elevation in parathyroid hormone levelsis viewed
asasign of vitamin D deficiency.

Chatterjee et a., [33] and Vaysman [34] stated
that at the cellular level, the vitamin D presumably
through VDR promotes cellular proliferation, dif-
ferentiation, apoptosis, DNA repair and modulation
of both cellular and innate immunity. It influences
proliferation of vascular smooth muscles along-
with their migration and gene expression, elas-
togenesis and immunomodulation. All these are
processes involved in the pathogenesis of athero-
sclerosisinfluencing various macrovascular disease
processes as cardiovascular disease, peripheral
vascular disease, and cerebro vascular accident.
Notably, Dursun et al., [35] reported that Vitamin
D can regulate neuronal differentiation and matu-
ration by regulating the production of neurotrophic
factorsincluding nerve growth factor and glial cell
line derived neurotrophic factor and serves as a
neuroprotective agent. Vitamin D is a potent anti-
oxidant through inhibition of free radical generation
by nitric oxide synthase and gamma-glutamy!
transpeptidase. Thus, vitamin D appearsto a play
an important role in vascular health of the brain.

Interestingly, we found statistically significant
more deficient levels of vitamin D in our deaths
among our study. This finding was inconsi stent
with Pilz et a., [32] and Zittermann et al., [36] who
stated that low vitamin D levels were an independ-
ent risk factor for death. Semba et al., [37], Virtanen
etal., [38] and Tu et al., [39] showed an association
between low serum vitamin D and high rate of
mortality. Therefore, According to these results,
we could conclude that vitamin D is a marker for
prognosis, functional outcome, and death in patients
with acute ischemic and hemorrhagic stroke.
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However, Cawthon et al, [40] and Hutchinson
et al., [41] found no correlation. Holick [42] had
also demonstrated that vitamin D deficiency isa
not documented independent risk factor for cardi-
ovascular diseases (CVD) and desath.

The possible pathophysiological mechanisms
underlying an association of vitamin D with total
mortality are not completely stated. The association
of the lowest levels of vitamin D with diabetes
mellitus, hypertension and high lipid profile as
risk factors for atherosclerosis and cardiovascular
diseases, in addition to hyperparathyroidism in our
deaths, could explain their key causative roles
suggesting the protective vitamin D effects against
those conditions.

In the current study, we found statistically
significant higher iPTH levels among deaths. This
could be explained by that higher serum iPTH
levels have been associated with subclinical vas-
cular disease, impaired endothelial function, and
increased aortic pulse pressure. Our results were
in concordance with Korada et al., [43] who stated
that elevated PTH levels have al so been associated
with increased risk of occurrence of hypertension,
cardiovascular mortality, sudden cardiac death,
heart failure and all-cause mortality.

Moreover, Hagstrom et al., [44] reported that
mild elevations of PTH could be associated with
an amplified risk of cardiovascular morbidity and
death. Interestingly, we found statistically signifi-
cant high serum levels of phosphorous in spite of
normal serum levels of Ca among our deaths. These
findings were in concordance with Paratibha et al .,
[45] who stated that patients with higher serum
phosphate had a significantly higher incidence of
deaths or recurrent vascular events. Yamadaet a.,
[46]found that higher serum phosphate levels were
significantly associated with an increased risk of
brain hemorrhage, even after adjusting for potential
confounding factors.

Our finding could be explained by that Phos-
phate loading directly induced inflammation in
vascular smooth muscle cells and increased the
expression of matrix metalloproteinases Il and 1X
which degrade extracellular matrix and disrupt the
integrity of vascular layers. Moreover, high Phos-
phate loading induced an apoptosis for vascular
smooth muscle cells and endothelial cells through
oxidative stress and inflammation [47].

These results were in agreement with Bihl et
al., [48] who affirmed that vascular inflammation
is one possible clarification for the association
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between hyperphosphatemia and brain hemorrhage.
Furthermore, Paloian et al., [49], Wang et al., [50]
and Legati et al., [51] who stated that phosphate
overload may induce calcification for vascular
cells via changes of vascular smooth muscle cells
into bone forming cells, apoptosis of vascular
smooth muscle cells, and degradation of extracel-

lular matrix in the arterial wall may also play a
role in the association between serum phosphate
levels and brain hemorrhage.

In contrast to our finding related to the normal
serum level of calcium among deaths, You et al.,
[52] reported that elevated calcium level during
admission is associated with outstanding outcomes
at hospital discharge and after three months among
acute intracerebral hemorrhage patients. Converse-
ly, elevated phosphate was not associated with
either outcome. Additionally, Inoue et al., [53]
found that low serum calcium levels during admis-
sion were associated with larger hematoma volume
and higher NIHSS score, but there was no signif-
icant association with 30-day outcome. Chatterjee
et al., [33] stated that most of the acute stroke
patients whatever its types had low serum calcium
levels.

Our study demonstrated a statistically signifi-
cant positive correlation between low vitamin D
levels and severity of stroke in our patients with
adtatistically significant inverse correlation for
functional outcome. These results were in agree-
ment with Bakradze et al., [54] who found that
intracerebral hemorrhage patients with severe
vitamin D deficiency had significantly poorer
stroke severity, where NIHSS on admission was
higher in those patients with severe vitamin D
deficiency, in spite, there was no statistical signif-
icance between vitamin D level and discharge MRS
score.

A limitation of this study was our unique pop-
ulation consisting of Egyptian peopleliving in
Upper Egypt which may limit generalization to
other areas of Egypt; therefore, further researches
are needed. Notably, it was performed at asingle
center, and the sample size was small with no
seasonal adjustment for vitamin D levels or assess-
ing its causality to determine the association be-
tween vitamin-D level and stroke. Another limita-
tion was the lack of information on sunlight
exposure and vitamin D supplement use, all of
which may have a significant impact on vitamin
D status. So, it isrecommended to perform multi-
center researches involving alarge number of
population. Also, vitamin D therapy for all patients
with cerebrovascular stroke is recommended from
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the onset of insult. We concluded that low levels
of vitamin D are independently predictor for unfa-
vorable outcome in acute intracerebral hemorrhagic
stroke and it isamarker of mortality suggesting
that vitamin D medicationsis a hopeful approach
in the avoidance of stroke.

Disclosures; None.
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