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Background: This retrospective study from a single center in Turkey aimed to evaluate hematological and clinical factors re-
lated with 30-day mortality in patients diagnosed with intracerebral hematoma (ICH) between 2013 and 2021.
Material/Methods: All 170 consecutive patients (»18 years) admitted to the Intensive Care Unit (ICU) with spontaneous ICH were
analyzed. Cranial computed tomography was performed in all patients. Venous blood samples were routinely
obtained upon admission. Demographic characteristics, blood test results, imaging data, and survival data were
retrieved from the institutional digital database. The primary goal of this study was to investigate the role of
presenting demographic and clinical characteristics and blood tests in predicting 30-day mortality in patients
with spontaneous ICH.
Results: Receiver operating characteristic curve analysis showed that the Glasgow coma scale (GCS) score (<9), hema-
toma volume (»13.4 cm?3), hemoglobin (<13.1 g/dL), international normalized ratio (>1.25), C-reactive protein
(CRP) (>7.5 mg/L), and third-day neutrophil-to-lymphocyte ratio (>17.8) could be used to predict 30-day mor-
tality. Patients with low GCS scores (<9) had a 14.432-fold higher risk of death than other patients (OR: 14.432,
95% Cl: 6.421-32.441, P<0.001). Patients with high CRP levels (>7.5) had a 3.323-fold higher risk of death than
other patients (OR: 3.323, 95% Cl: 1.491-7.405, P=0.003).
Conclusions: Tailoring scoring systems to include CRP may be beneficial for predicting spontaneous ICH prognosis. However,
further studies assessing CRP and other inflammatory markers are necessary to assess whether inflammatory
activity could be associated with worse outcomes in patients with ICH.
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Background

Spontaneous intracerebral hematoma (ICH) accounts for 10%
to 15% of the strokes in Western countries and Japan [1,2]. It
is a condition with a high mortality risk (30-60%) [3,4] that oc-
curs as a consequence of sudden rupture of degenerated in-
tracranial vessels into the cerebral lobes, basal ganglia, thal-
amus, and brainstem [5]. Neuro-glial tissue at the bleeding
site is irreversibly affected, and further growth of the hema-
toma worsens outcomes [6]. Advanced age, use of anticoag-
ulant agents, presence of uncontrolled hypertension, and ex-
cessive alcohol use are the most common risk factors for the
development of spontaneous ICH [6]. Despite increasing ef-
forts to control blood pressure among patients with hyperten-
sion within the last decades, the increased use of oral antico-
agulant and antiaggregant agents indicates that the incidence
of spontaneous ICH will probably demonstrate a steady in-
crease with time [7,8].

Magnetic resonance imaging (MRI) and computed tomography
(CT) are the first-line choices for ICH diagnosis, but CT may be
preferred owing to accessibility and the fact that findings can
predict various characteristics [9]. Although well-defined man-
agement approaches exist [10], prognosis has been shown to
be poor in patients demonstrating hematoma regrowth or re-
bleeding, which occur at some degree in about three-quarters
of patients within the first few hours of the index event [11].
Prevention of further complications in spontaneous ICH, through
intensive medical treatment and/or surgical evacuation, is crit-
ical to reduce morbidity and mortality [12]. Factors associated
with mortality and poor outcome include the aforementioned
risk factors of ICH development, early termination of aggres-
sive therapy, localization, hematoma shape and size, imaging
findings, and several laboratory markers, including C-reactive
protein (CRP), glucose, and cholesterol fractions [12-16].

Currently there are 3 externally-validated scoring systems
used for risk stratification: the ICH score, ICH grading scale,
and functional outcome risk stratification scale of intracere-
bral hemorrhage (FUNC). The ICH score and ICH grading scale
can predict 30-day mortality rate, while the FUNC score can
predict 90-day functional recovery [17-19]. However, these
systems use only clinical characteristics and imaging findings
for scoring. To increase predictive power, additional parame-
ters such as the use of anticoagulant drugs [20] and the Full
Outline of Unresponsiveness (FOUR) score [21] were added
to these scoring systems over time. Using simple laboratory
measurements to classify patients, instead of scoring methods
that require tedious, time-consuming and costly examinations,
would be highly convenient for the prediction of 30-day mor-
tality in patients with spontaneous ICH. In this context, some
clinical and radiological factors and, possibly, inflammatory
or coagulation parameters can be expected to be associated
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with mortality rates in spontaneous ICH. Some studies have
shown that blood glucose level, white blood cell (WBC) count,
and international normalized ratio (INR) are associated with
ICH mortality [22-24]. However, there is limited evidence re-
garding the role of laboratory markers in predicting mortali-
ty in spontaneous ICH.

In this retrospective study from a single center in Turkey, we
aimed to evaluate hematological and some clinical factors re-
lated to 30-day mortality in patients with a diagnosis of ICH
between 2013 and 2021.

Material and Methods

Ethics Statement

The study was approved by the local ethics committee (Date:
December 2, 2021, no: 2021/148).

Study Design and Population

All consecutive patients (>18 years) admitted to the Intensive
Care Unit (ICU) of Lokman Hekim University Training Hospital
between January 2013 and February 2021 with spontaneous
ICH were analyzed in a retrospective manner. Patients with tu-
mor-related or traumatic ICH, hemorrhagic stroke, subarach-
noid hemorrhage, malignant disease, hematological disor-
ders, and active infection and those receiving steroid agents
were excluded.

Data Collection

All patients underwent detailed systemic and neurological ex-
amination within the Emergency Department. Cranial CT was
ordered for all patients prior to ICU admission. Venous blood
samples for measurement of CRP, activated partial throm-
boplastin time (aPTT), INR, prothrombin time (PT) values, al-
bumin levels, and complete blood count (CBC) were routine-
ly obtained upon admission. Demographic characteristics,
Glasgow coma scale (GCS), laboratory findings, imaging data
(including ICH localization and hematoma volume), and surviv-
al data were retrieved from the institutional digital database
and patient charts. The presence and absence of ischemic in-
farct, hypertension, arrhythmia, arteriovenous malformation,
aneurysm, bleeding disorder, anticoagulant use, and accom-
panying infection were also recorded. The neutrophil-to-lym-
phocyte ratio (NLR) was calculated by dividing neutrophil and
lymphocyte counts [25] obtained from CBC analyses at admis-
sion (first day) to the ICU and on the third day of ICU stay. The
GCS is a tool used to assess and calculate a patient’s level of
consciousness. It was measured as previously described [26].
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ICH Treatment

Craniotomy and surgical drainage of the hematoma were per-
formed in critical situations, including large hematomas with
mass effect or midline shift leading to progressive deteriora-
tion in consciousness and in patients with delayed neurolog-
ical deterioration [27].

Laboratory Analysis

All laboratory measurements were performed in the
Biochemistry Department of Lokman Hekim University Training
Hospital, using calibrated standard devices according to rou-
tine practice. The CBC was measured 1 h after venous blood
was taken into potassium-ethylenediaminetetraacetic acid
tubes using the ADVIA 2120i analyzer (Siemens AG, Munich,
Germany). The hemoglobin level (reference range 13.5-18 g/dL),
platelet count (reference range 150-400x103/uL), WBC count
(reference range 4.5-11x103/uL), neutrophil count (reference
range 2-7x10%/uL), and lymphocyte count (reference range
0.6-3.4x10%/uL) were obtained from routine CBC measurements.

The albumin level (reference range 3.5-5.2 g/dL) was mea-
sured using the bromocresol green method [28]. Plasma PT
(reference range 11.5-15.5 s), aPTT (reference range 26.5-40 s),
and INR levels were measured in an auto-analyzer (SYSMEX
CA1500; Sysmex Corporation, Kobe, Japan) using commercial
kits (Siemens Healthcare Diagnostics; Marburg, Germany).
Blood CRP levels (reference range 0.0-5.0) were measured by
immunonephelometry on an automated Dimension Vista an-
alyzer (Siemens; Erlangen, Germany).

Outcomes

The primary outcome measure of this study was to investi-
gate the role of presenting demographic and clinical charac-
teristics and blood tests in predicting 30-day mortality among
patients with spontaneous ICH.

Statistical Analysis

All analyses were performed on SPSS version 25 (IBM Corp,
Armonk, NY, USA). Histogram and Q-Q plots were used to de-
termine whether continuous variables were normally distrib-
uted. Continuous variables are summarized as mean+standard
deviation if the variables were normally distributed or as medi-
an (first quartile - third quartile) if the variables were not nor-
mally distributed, while frequency (percentage) values were
used for categorical variables. Continuous variables were an-
alyzed with the independent samples t test if the variables
were normally distributed and with the Mann-Whitney U test
if the variables were not normally distributed. First-day and
third-day NLR values (within groups) were compared with each
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other by using the paired samples t test owing to the fact that
these were repeated measurements. Categorical variables
were analyzed with the chi-square test or with the Fisher’s
exact test when the minimum expected count was less than
5. Prediction performance of the variables was evaluated by
using receiver operating characteristic (ROC) curve analysis.
Optimal cut-off points were determined by using the Youden
index. Sensitivity, specificity, accuracy, positive predictive val-
ue, and negative predictive value were calculated by using op-
timal cut-off points. Multiple logistic regression analysis (for-
ward conditional method) was performed to determine the
best predictive factors associated with 30-day mortality. Age,
sex, and statistically significant variables according to univar-
iate analysis results were added into the multiple logistic re-
gression model (We did not include anticoagulant use, plate-
let, PT, and aPTT owing to the fact they are represented by INR,
and lymphocytes were also excluded because they are repre-
sented by the NLR). Odds ratios were calculated via multiple
logistic regression analysis. The threshold for statistical sig-
nificance was accepted as a P value of <0.05.

Results

Patients’ General Characteristics and Univariate Analysis
Results

A total of 170 patients were analyzed retrospectively (mean
age 66.2+13.9 years, 52.4% male). Mortality occurred within
30 days in 84 (49.4%) patients. The comparison of survivors
and deceased patients is presented in Table 1.

Presenting mean systolic blood pressure (P=0.028) and medi-
an GCS score (P<0.001) were significantly lower in deceased
patients than in survivors. The anticoagulant agent use per-
centage (P=0.001), median hematoma volume (P<0.001), in-
traventricular hematoma percentage (P=0.014), and percent-
age of patients undergoing surgery during hospitalization
(P=0.035) were higher among deceased patients than sur-
vivors. Distribution of hematoma locations was similar be-
tween the groups.

Laboratory test results revealed that median PT (P=0.007) and
aPTT (P=0.024) were longer and median INR (P=0.005) and CRP
(P=0.016) were higher in deceased patients than in survivors.
Median hemoglobin (P=0.014), platelet count (P=0.002), and
third-day lymphocyte count (P=0.009) were significantly lower
among deceased patients. A significant increase was observed
in NLR in both groups from the first day to the third day of ad-
mission. Although the first-day median NLR was similar in the
2 groups, the third-day median NLR was significantly higher
in deceased patients than survivors (P=0.011).
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Table 1. Summary of patients’ clinicodemographic characteristics and laboratory measurements with regard to 30-day mortality in
patients with spontaneous intracerebral hematoma.

30-days mortality

Occipital lobe 3 (2.1%) 1 (1.4%) 2 (2.8%) 0.903
"""" Cerebelum 11 @7 6 @3% 5009
"""" Basalgangia 43 G0A%) 24 (333%) 19 268%)
"""" Brainstem  3@1% 208 104%
intraventricular hematoma @ 28 (5.0% - 3 Gaa%) 0014
Cedologyt
"""" diopathic 46 @7.5% 26 (3L0% 20 @41%) 0413
"""" Hypertension 106 (635%) 55 (655% 51 (614%) 0589
"""" Anticoagulantuse 36 (16%) 8 @5% 28 (37%) <0001
"""" Aneuysm 4@ 1029 3066 0367
"""" Other 2029 2@4%  000% 0497
CTeatment
"""" Sugey 38 (6% 13(53% 25 Goa%
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 0.035

Conservative 130 (77.4%) 72 (84.7%) 58 (69.9%)
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Table 1 continued. Summary of patients’ clinicodemographic characteristics and laboratory measurements with regard to 30-day
mortality in patients with spontaneous intracerebral hematoma.

30-days mortality

Time of surgery, days 0 (0-1) 0 (0-0) 0 (0-1) 0.053
Time of mortality, days 0 651 - - . 10 6515 NA
Hemoglobin 12658238 - 13098211 12208256 0014
Platelet («109 233 (184285) 2555 (208294) 216 (1632645 0002
CMbumin 394 331421) 401 (61426 376 (318414) 0065
BT 148 (1381725 1445 (135160) 151 (1401925 0007
aTT 2875 (258346) 287 (253319) 288 (267399 0024
NR 115 (106141 112 (104126) 119 (1L10160) 0005
CGRR 956 (4344802) 660 (3713514) 1404 (6356690) 0016
weC(aod) 1257 (893-1643) 1240 (951.1599) 1300 (8491745 0907
Neutrophil (<109, 1% day 1001 (7.10-1446) 1003 (7.15-1387) 972 (684-1544) 0839
lymphocyte (<109, 19day 110 (070-.87) 111 (075-187) 105 (066-186) 0285
Neutrophil (109, 3¢day - 1063 (7801498) 1062 (7981358) 1064 (7631736) 0629
lymphocyte (<109, 37 day 070 (043111) 080 (048130) 060 (040100 0009
Neutrophilto lymphocyte ratio
"""" l“day 908 (5451500) 960 (473-1497) 885 (5681520) 0774
"""" 3iday 1698 (9492567) 1503 (664-2322) 1887 (12392683) 0011
"""" pWwithingoup) <0001 <001 <001
"""" Change™ 626 (2331373 317 (2281210) 789 (257-1664) 0194
"""" Change, % 6593 (187123119) 3124 (169520225 9338 (2297247.12) 0255

Data are summarized as mean+standard deviation or median (first quartile — third quartile) for continuous variables according to
normality of distribution and as frequency (percentage) for categorical variables. * Patients may have more than 1 etiology. ** Positive
values represent an increase and negative values represent a decrease. aPTT — activated partial thromboplastin time; CRP — C-reactive
protein; INR — international normalized ratio; PT — prothrombin time; WBC — white blood cells.

Performance of the Variables to Predict 30-Day Mortality

ROC curve analysis revealed the following predictive capabili-
ties for 30-day mortality: GCS score <9 (sensitivity 72.6%, spec-
ificity 82.6%), hematoma volume »13.4 cm (sensitivity 56.9%,
specificity 76.5%), hemoglobin <13.1 (sensitivity 66.7%, spec-
ificity 55.8%), INR >1.25 (sensitivity 46.8%, specificity 74.7%),
CRP »>7.5 mg/L (sensitivity 69.5%, specificity 55.0%), and third-
day NLR »17.8 (sensitivity 56.0%, specificity 65.1%) (Table 2,
Figure 1).

Multivariable Analysis Results

We performed multiple logistic regression analysis to deter-
mine the best predictive factors associated with 30-day mor-
tality. Patients with low GCS scores (<9) had a 14.432-fold
higher risk of death than other patients (OR: 14.432, 95% ClI:
6.421-32.441; P<0.001). Patients with high CRP levels (>7.5)
had a 3.323-fold higher risk of death than other patients (OR:
3.323, 95% Cl: 1.491-7.405; P=0.003) (Table 3). Other vari-
ables included in the model, age (P=0.348), sex (P=0.228),
blood pressure (P=0.449), hematoma volume (P=0.995), pres-
ence of intraventricular hematoma (P=0.120), need for surgery
during hospitalization (P=0.315), hemoglobin level (P=0.563),
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Table 2. Predictive performance of significant variables to predict 30-day mortality in patients with spontaneous intracerebral
hematoma.

Cut-off Sensitivity Specificity Accuracy

Blood pressure <85 29.8% 86.0% 58.2% 67.6% 55.6% 0.582 (0.496-0.668) 0.064
os < 726%  826%  77.6%  803% 755%  0800(0732-0867) <0.001
Volume of hematoma  »134  569%  765%  669%  69.8%  650% 0697 (0608-0.786)  <0.001
Hemoglobin <131 667%  558%  6l2%  596%  632% 0608 (05220694 0015
R s125  468%  747%  609%  643%  590% 0630 (0542-0717)  0.005
e »75  69.5%  550%  623%  613%  638%  0610(0523-0697) 0016
NR 3y >178  560%  651%  606%  610%  602% 0613 (0528-0698)  0.011

AUC - area under ROC curve; Cl — confidence interval; CRP — C-reactive protein; GCS — Glasgow coma scale; INR — international
normalized ratio; NLR — neutrophil-to-lymphocyte ratio; NPV — negative predictive value; PPV — positive predictive value.

INR (P=0.401), and third-day NLR (P=0.129) were found to be

ROC curve
1.0 nonsignificant (Table 3).
08 ?_,,E Discussion
/ The main findings of this study are summarized as follows. The
0.6 30-day mortality rate of the study group was 49.4%. Patients
= demonstrating mortality within the first 30 days of spontane-
g ous ICH presented with lower GCS score, systolic blood pres-
04 jdr sure, hemoglobin, and platelet count, while they had higher

hematoma volume, aPTT, PT, INR, CRP, and third-day NLR lev-

— Source of the curve
| — (S score els compared with patients who survived. The frequency of
02 ] — (P ) u intraventricular hematoma and need for surgical intervention
_ g:z;liaﬁne was significantly higher among deceased patients than survi-
vors. A GCS score of <9, hematoma volume >13.4 cm, hemo-
0% - 04 % 8 10 globin <13.1 g/dL, INR >1.25, CRP >7.5 mg/L, and third-day NLR

1-Specificity >17.8 were predictive of 30-day mortality with low but relevant

sensitivity and specificity values. Multiple logistic regression

Figure 1. Receiver operating characteristic curves of the Glasgow analysis revealed that patients with a presenting GCS score
coma scale (GCS) score, C-reactive protein (CRP) level, of <9 and CRP >7.5 mg/L had higher risk of 30-day mortality.
and neutrophil-to-lymphocyte ratio (NLR), showing
their performance to predict 30-day mortality in
patients with spontaneous intracerebral hematoma.

Spontaneous ICH constitutes 10% to 15% of all strokes; how-
ever, the resultant morbidity and mortality is disproportionate

Table 3. Factors independently associated with 30-days mortality in patients with spontaneous intracerebral hematoma, determined
by multiple logistic regression analysis.

B coefficient Standard error P Exp(B) 95.0% CI for Exp(f)
GCS, <9 2.669 0.413 <0.001 14.432 6.421 32.441
CRPTSmYL 1200 0409 0003 333 1401 7405
CConstant 1798 0374 o001  ows

Dependent variable: 30-days mortality; Nagelkerke R?=0.432

Cl — confidence interval; CRP — C-reactive protein; GCS — Glasgow coma scale.
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with its incidence. Early diagnosis, risk stratification, and man-
agement are crucial to prevent excessive morbidity and mor-
tality from spontaneous ICH. Although therapeutic options
are well defined, they have limited influence on survival. Risk
stratification based on presenting physical examination and
imaging findings have been demonstrated to provide insight
to the prognosis of spontaneous ICH, facilitate clinical decision
making, and identify patients requiring more intensive treat-
ment or surgery. Several prognostic models and sole risk fac-
tors have been introduced to date [13,17,18,29-32]. The risk
stratification model by Chuang et al, which demonstrated a
sensitivity of 82.5% and specificity of 80.2% for prediction of
poor outcomes, included age, GCS score, serum glucose, his-
tory of hypertension, and dialysis dependency [33]. The FUNC
score described by Rost et al included age, GCS score, ICH lo-
cation, ICH volume, and pre-ICH cognitive impairment as fac-
tors associated with functional independence at 90 days, with
higher scores showing better outcomes [18]. The emergency
department ICH score developed by Zis et al used GCS score,
ICH location, ICH volume, INR, and presence of intraventricu-
lar hemorrhage to predict mortality with a high sensitivity and
specificity in patients with spontaneous ICH [22]. The relative-
ly recent Intracerebral Hemorrhage Outcomes Project (ICHOP)
score incorporates data from available ICH-related scores and
other parameters (baseline functionality and APACHE 1) and
has been reported to predict 1-year unfavorable outcomes in
patients [34]. More recently, the risk stratification model de-
veloped by Sembill et al, which includes age, presence of intra-
ventricular hemorrhage, lobar ICH volume, National Institutes
of Health Stroke Scale, non-lobar ICH volume, and oral antico-
agulation use, has also been shown to be predictive of unfa-
vorable outcomes at the first year [35]. Houben et al evaluat-
ed the power of a new ICH score they created (by adding the
use of oral anticoagulants to the ICH score) in predicting 30-
day mortality. They reported that the ICH score was a useful
tool for estimating 30-day mortality in oral anticoagulant us-
ers and non-oral anticoagulant users, and that oral anticoag-
ulant use was an independent predictor of 30-day mortality.
However, they emphasized that adding the use of oral antico-
agulants to the existing ICH score did not improve the prog-
nostic performance of this score [20]. In another study, a new
scoring system was defined by using the FOUR score, devel-
oped to help clinicians in the clinical evaluation and localiza-
tion of lesions within the brain of patients with impaired con-
sciousness, as the substitute of the GCS in the ICH score. It
has been reported that both the traditional ICH and the new-
ly-defined ICH score can predict 1-month mortality with com-
parable accuracy [21]. Safatli et al showed that GCS score on
admission, baseline volume, and the localization of the hem-
orrhage were strong predictors for 30-day mortality in pa-
tients with spontaneous primary ICH. Their results showed
that ICH score and ICH-GS accurately predicted 30-day mor-
tality [19]. The study by Hemphill et al showed that GCS score,

CLINICAL RESEARCH

age greater than 80 years, volume of the hematoma, and in-
fratentorial origin were independently associated with 30-day
mortality in patients with spontaneous ICH [17]. Tuhrim et al
reported that ventricular blood volume was an independent
predictor in patients with supratentorial intracerebral hemor-
rhages [36]. The study by Romero et al showed that CT char-
acteristics, number of spot signs, maximum axial dimension,
and maximum attenuation could precisely predict unfavorable
outcomes in patients with spontaneous ICH [37].

Clinical and neurological findings at presentation, imaging find-
ings, and laboratory test results are included in these mod-
els; however, many of these risk stratification models are time
consuming as a result of the need for detailed clinical and im-
aging assessment. Although all these risk stratifying models
have advantages and disadvantages, they have been shown
to predict outcomes in patients with spontaneous ICH with
acceptable sensitivity and specificity. Moreover, risk stratify-
ing should be done immediately prior to the initiation of the
management. Nevertheless, all these risk stratifying tools are
time consuming and not user-friendly, particularly in the emer-
gency setting. This study therefore aimed to identify simple,
readily-available, and user-friendly markers that could predict
mortality in patients presenting with spontaneous ICH. We in-
vestigated whether demographic and clinical characteristics,
ICH volume, anticoagulant use, and simple laboratory mark-
ers would be useful in this manner. Our findings showed that
only GCS score and CRP were independently associated with
30-day mortality in our group of patients with spontaneous
ICH. While a GCS score of <9 was found to be associated with
a 14.432-fold increase in 30-day mortality, having a CRP val-
ue of »7.5 mg/L was associated with a 3.323-fold higher risk
of death within 30 days in patients with spontaneous ICH. In
this context, we consider that the presenting GCS score and
CRP value might be used to discriminate patients at a higher
risk for 30-day mortality and address more intensive care and
management in this patient subset. Our findings also support
previous data indicating that CRP was associated with mortal-
ity when evaluated together with the ICH score [15].

We consider that our paper in its current form provides valu-
able data contributing to the body of literature dealing with
ICH and risk factors associated with poor outcome. However,
this study has some limitations to be mentioned. The retro-
spective design and relatively small sample size are the main
drawbacks of this study. Lack of CT angiography and absence
of more sophisticated parameters of ICH growth such as ‘spot
sign’ or ‘leakage sign’ are among the other limitations of this
study. The study includes data for an 8-year period. In today’s
world, in which the diagnosis and treatment methods of diseas-
es are developing and changing rapidly, this period can be con-
sidered as a relatively long time. Since the retrospective design
of the study allowed us to use only the information recorded
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in the database, we could not include possible informal chang-
es in the diagnosis and treatment methods of the patients.

Conclusions

In conclusion, a low GCS score and high CRP level were found
to be independently associated with 30-day mortality in pa-
tients with spontaneous ICH. Thus, tailoring scoring systems
to include CRP may be beneficial for predicting spontaneous
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ICH prognosis. However, further studies assessing CRP and
other inflammatory markers are necessary to assess wheth-
er inflammatory activity could be associated with worse out-
comes in patients with ICH.
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