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Spontaneous intracerebral hemorrhage (ICH) is a type of 
stroke resulting from arterial bleeding directly into the 
cerebral parenchyma with possible extension to the cerebral 

ventricles [1]. It represents 10–20% of all strokes [2] and is often 
related to the spontaneous rupture of small blood vessels that have 
been weakened by chronic arterial hypertension (HTN) or amyloid 
angiopathy [2,3]. ICH secondary to the rupture of a vascular 
malformation, coagulopathy, or anticoagulant treatment occurs far 
less frequently [2-4]. ICHs are responsible for 40% of deaths in a 
month and nearly 54% in a year [3]. Of all strokes among persons 
aged 15–44, approximately 50% are ischemic strokes, 20% are 
ICH, and 30% are subarachnoid hemorrhages [5]. Notably, in 

young adult patients, the number of deaths from hemorrhagic 
strokes is more than double compared to that from ischemic 
strokes [6]. Since treatment options are limited, ICH prevention is 
the most effective approach. In young adults, ICH is of concern as 
it affects the most productive group in the society; however, so far, 
limited attempts have been made to study the risk factor profiles 
in these patients [7,8] as most studies describe ICH in the general 
population. Although a group of risk factors have been identified, 
which explain an important proportion of the variance in ICH 
risk, a significant portion of this variation remains unexplained. 
Heritability estimates based on genome-wide data from unrelated 
individuals indicate that up to 30% of ICH risk can be explained 
by common and rare genetic variations [9].

ABSTRACT
Background: Intracerebral hemorrhage (ICH) has not been widely investigated in young adults. This study aims to describe the risk 
factors of ICH with a focus on the possible effect of non-modifiable risk factors, such as genetic factors, to assess the ICH outcomes, 
and to identify the prognostic factors after ICH among young adult patients. Methods: This prospective and observational study 
was conducted at two hospitals at Hamad Medical Corporation, Qatar, namely Hamad General Hospital and Alkhor Hospital. The 
study included young patients (16–45 years old) admitted with ICH between January 1, 2015, and December 31, 2018. Results: We 
examined 238 consecutive young patients with ICH consisting of 212 (89.1%) males and 26 (10.9%) females. The mean age was 
37.8±6.23 years. The most common risk factor found in 187 (78.6%) patients was hypertension (HTN), while 19 (8.0%) patients 
had no obvious risk factors (cryptogenic). The primary site of bleeding was cerebral cortex (lobar) in 107 (44.96%) patients and then 
basal ganglia in 97 (40.76%) patients. The in-hospital mortality was 19 (8.0%); the National Institutes of Health Stroke Scale >14 
on admission (adjusted OR=2.06; 95% CI=1.448–2.938; p<0.001), Barthel index score ≤40 on admission (adjusted OR=1.09; 95% 
CI=1.015–1.178; p=0.019), and HTN (adjusted OR=0.075; 95% CI=0.008–0.724; p=0.025) were found to be independent predictors 
of in-hospital mortality by multivariate analysis. A 1-year follow-up showed mortality in 7 (3.2%) patients and no new events in 
139 (63.8%) cases. Conclusion: HTN, smoking, and excessive alcohol consumption are important modifiable risk factors for ICH 
among young patients in Qatar, requiring early identification and treatment to prevent this dangerous type of stroke. In addition, 
we recommend conducting further studies focusing on the genetic risk factors of ICH among young adults, particularly those with 
cryptogenic ICH, to identify whether genetic risk factors are involved.

Key words: Genetics, Hypertension, In-hospital mortality, Intracerebral haemorrhage, Risk factors

Correspondence to: Fahmi Yousef Khan, Department of Medicine, Hamad 
General Hospital, Doha, Qatar, Assistant Professor of Clinical Medicine, Weill 
Cornell Medical College, Arrayan, Qatar. E-mail: fakhanqal@gmail.com

© 2023 Creative Commons Attribution-NonCommercial 4.0 International 
License (CC BY-NC-ND 4.0).

Access this article online

Received - 05 March 2023	
Initial Review - 12 March 2023	
Accepted: 29 March 2023

Quick Response code

DOI: 10.32677/yjm.v2i1.3905

Original Article



Khan et al.� Intracerebral hemorrhage among young population

Vol 2 | Issue 1 | Jan - Apr 2023� Yemen J Med  14 Vol 2 | Issue 1 | Jan - Apr 2023� Yemen J Med  15

In Qatar, ICH constitutes 11.6% of all stroke cases, with 
HTN being the most frequent risk factor [10]. The epidemiology 
of ICH in Qatar has been well documented; however, most 
studies have focused on the entire population regardless of age 
and ethnicity. There is a lack of data on the risk factors of ICH 
among young patients. Understanding the epidemiology of ICH 
helps in making treatment decisions toward optimal prevention 
and treatment of ICH in this age group. Given the increasing 
physical, emotional, and financial burden inflicted on young ICH 
patients, we conducted this study with the following objectives: 
(a) To describe the risk factors of ICH with a focus on the possible 
effect of non-modifiable risk factors, such as genetic factors; (b) 
to assess the ICH outcomes; and (c) to identify the prognostic 
factors after ICH among young adult patients.

METHODS

Design, Population, and Setting

This prospective and observational study was conducted at 
Hamad Medical Corporation (HMC), Qatar, particularly Hamad 
General Hospital and Alkhor Hospital. These hospitals cover all 
medical and surgical disciplines, including intensive care units. 
The study included young patients (16–45 years old), locals, and 
expatriates admitted with suspected spontaneous ICH between 
January 1, 2015, and December 31, 2018.

Inclusion-exclusion Criteria

Patients confirmed with ICH by head computed tomography (CT) 
scan or magnetic resonance imaging (MRI) were included in the 
study. ICH diagnosis was based on the international classification 
of diseases, 10th Revision code I61 [11]. HTN was identified in 
the following patients: those who were having a history of HTN, 
were taking antihypertensive medications, or were having a blood 
pressure of >140/90 mmHg that persisted for at least 14 days after 
the onset of ICH, and the diagnosis of HTN was confirmed during 
follow‑up (newly diagnosed HTN) [12]. Patients with unidentified 
risk factors were labeled as cryptogenic ICH; however, if a 
specific cause was identified by the 1-year follow-up, the cases 
were re-subtyped. We excluded non-young patients (>45  years 
old), patients with subarachnoid hemorrhage, patients with a 
hemorrhagic transformation from ischemic stroke, patients with 
subdural/epidural hematoma, traumatic ICH, hemorrhages due to 
tumors, and patients not willing to participate.

Case Ascertainment

From January 1, 2015, to December 31, 2018, patients with a 
first-ever ICH from the total study population were identified 
prospectively. To identify patients admitted to HMC, daily checks 
of hospital admissions, discharge records, and death certificates 
were prepared. There is no private health care for ICH in Qatar. 
Therefore, our study reflects the likely actual number of young 
ICH patients.

Sample Size

A pilot study of 40  patients was conducted to estimate the 
prevalence of ICH in young adult patients. We found that ICH 
among young patients accounts for 5.0% of stroke cases. Assuming 
a prevalence “p” of 5.0% and based on an absolute precision error 
(d) of 5% and a Type I error (a) of 5%, the calculated sample size 
was 73. However, for an accurate estimation of the population 
parameters, 238 patients were included in the study, representing 
all cases that met the inclusion criteria during the study period. 
Therefore, a complete enumeration was performed.

Data Source and Data Collection

Each patient in this study was interviewed and examined by one 
of the authors and was monitored frequently until discharge. 
We used a data collection sheet to record the following data: 
Demographic data, medical history, stroke risk factors, site of 
hemorrhage, the national institutes of health stroke scale (NIHSS), 
and Barthel index scores on admission, discharge, and outcomes. 
The primary outcome of this study was in-hospital mortality, 
while the secondary outcomes included 1-year mortality and new 
cardiovascular events.

Data Analysis

Data were reported as mean±standard deviation for quantitative 
variables, while qualitative variables were reported as numbers 
and percentages. Univariate analysis was performed to determine 
the probable risk factors for in-hospital mortality. Variables with 
p<0.10 in the univariate analysis were entered in the multiple 
logistic regression to identify the independent risk factors for 
in-hospital mortality at p<0.05. All statistical analyses were 
performed using SPSS, version 25.0.

Ethical Approval

Ethical approval was obtained from the Institutional Review 
Board at the medical research center, HMC. This study is part of 
a grant supported by the Qatar national research fund (QNRF#: 
NPRP 6-068-3-015). Informed consent was obtained from each 
participant before participation in the study.

RESULTS

Demographical Characteristics of Patients

During the study period, 238 consecutive young patients with ICH 
were identified, representing 30.5% of the total number of ICH 
cases and 5.4% of total stroke cases admitted during this period. 
Of the 238 cases, 212 (89.1%) were males and 26 (10.9%) were 
females. The ages ranged from 16 to 45 years (mean 37.8±6.23). 
The males were affected more than the females: 212  (89.1%) 
versus 26 (10.9%) (p<0.001). A majority of patients were South 
Asians – 196 (71.0%), followed by 45 (18.9%) South-east Asians 
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and 24 (10.1%) patients from other ethnicities. Table 1 describes 
the demographic characteristics of patients involved in this study.

Clinical Characteristics

Table 2 summarizes the risk factors of ICH among the cohort of this 
study. The most common risk factor was HTN found in 187 (78.6%) 
patients, 12.3% of whom were newly diagnosed; 19 (8.0%) patients 
had no obvious risk factors (cryptogenic). Of 187 cases with HTN, 
only 38 (16.0%) patients were taking antihypertensive drugs before 
the onset of ICH. On admission, the mean NIHSS was 8.44±6.78 
and the mean Barthel index score was 64.29±26.85. The primary 
site of bleeding was cerebral cortex (lobar) in 107 (44.96%) patients 
and then basal ganglia in 97 (40.76%) patients. In all patients, the 
diagnosis was confirmed by CT/MRI. Surgical intervention was 
performed in 9  (3.8%) cases, while the remainder was treated 
conservatively. Table 3 describes the clinical characteristics of the 
patients involved in this study.

Outcomes, Predictors of In-hospital Mortality, and 1-year 
Follow-up

A total of 19  (8.0%) patients died, while 99  (41.6%) were 
transferred to a rehabilitation center, and 120  (50.4%) were 
discharged. The univariate analysis found the following variables 
to be probable predictors of in-hospital mortality: Brainstem 
bleeding, HTN, newly diagnosed DM, alcohol consumption, 
current smoker, NIHSS >14 on admission, and Barthel ≤40 on 
admission (Table  4). Only NIHSS >14 on admission (adjusted 
OR=2.06; 95% CI=1.448–2.938; p<0.001), Barthel index score 
≤40 on admission (adjusted OR=1.09; 95% CI=1.015–1.178; 
p=0.019), and HTN (adjusted OR=0.075; 95% CI=0.008–0.724; 
p=0.025) were found to be independent predictors of mortality 
by multivariate logistic regression analysis (Table  5). A  1-year 
follow-up showed no new events in 139  (63.8%) patients, 
myocardial infarction in 2  (0.9%) patients, and ischemic stroke 
in 1 (0.5%) patient, while 7 (3.2%) patients died and 69 (31.7%) 
patients returned to their home countries (Table 3).

DISCUSSION

Stroke is the leading cause of disability worldwide. Compared with 
ICH in older adults, ICH in young adults has a disproportionately 
large economic impact by leaving victims disabled before 
their most productive years. To date, only limited reports have 
addressed ICH in young patients. To the best of our knowledge, 
our study is the first to address ICH among young adults in Qatar.

Our study showed important findings that need interpretation 
and detailed discussion based on existing knowledge. First, we 
found that most of our patients were non-Qatari males, who were 
laborers primarily from the Indian subcontinent and far East. This 
is consistent with the reports from different countries that showed a 
high incidence of ICH among young males [5-8]. The low incidence 
of ICH in young women may be related to the female gonadal 
hormones [13]. In addition, the prevalence of habits such as smoking 

Table 2: Risk factors of ICH among patients involved in this study
Risk factor Number (%)
AVM 4 (1.7)
Newly diagnosed hypertension 79 (33.2)
Hypertension 187 (78.6)
Newly diagnosed DM 23 (9.7)
Diabetes 48 (20.2)
IHD/Angina 6 (2.5)
Atrial fibrillation 1 (0.4)
X‑Smoker 24 (10.1)
Current cigarette smoking 77 (32.4)
Excessive alcohol consumption 90 (37.8)
Chronic kidney disease 5 (2.1)
Number of risk factors

No risk factor (cryptogenic) 19 (8.0)
1 risk factor 46 (19.3)
2 risk factors 104 (43.7)
3 risk factors 52 (21.9)
>3 risk factors 17 (7.1)

Table 1: Demographic and clinical characteristics of the patients 
involved in this study
Variables Number (%)
Age 37.80±6.23 (16–45)
Gender

Female 26 (10.9)
Male 212 (89.1)

Ethnicities
Asian race 224 (94.1)
South Asian race 169 (71.0)
South‑east Asian race 45 (18.9)

Nationalities
Qataris 5 (2.1)
Non‑Qataris 233 (97.9)

and alcohol consumption is higher among men than women [14]. 
The impact of ICH on non-Qatari patients is devastating because 
they lose their jobs and return to their countries with disabilities that 
have personal, social, and economic implications. Second, HTN 
was the most frequent risk factor for ICH, consistent with many 
studies [15-17]. Interestingly, we found that 9.7% of hypertensive 
patients were not known to have HTN and presented with ICH as the 
first manifestation of HTN. This reflects the low level of preventive 
health‑seeking behavior among this population. Moreover, only 
16% of hypertensive patients developed ICH while taking their 
antihypertensive medications, suggesting drug noncompliance, 
treatment inertia, or the existence of secondary causes for HTN. 
These findings call for aggressive preventive measures targeting 
young patients, such as early detection of HTN through regular 
checkups, patient education to adhere to antihypertensive 
medications, and secondary HTN workups if standard drug 
therapy fails. Since many ICH patients with secondary HTN 
remain undiagnosed, a high index of clinical suspicion is needed, 
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Table 4: Results of univariate analysis of predictors of in‑hospital 
mortality
Variables Unadjusted odds 

ratio [95% CI]
p‑value

Gender‑male 1.046 (0.228–4.809) 0.954
South Asian 0.677 (0.255–1.799) 0.434
Southeast Asian 1.158 (0.365–3.671) 0.804
Waist/hip ratio 1.138 (0.092–14.063) 0.920
SBP>140 on admission 1.003 (0.991–1.015) 0.632
DBP>90 on admission 1.010 (0.992–1.027) 0.286
NIHSS>14 on admission 1.467 (1.264–1.701) <0.001
NIHSS≤14 on admission 1.032 (0.333–3.299) 0.954
BARTHEL≤40 on admission 0.932 (0.906–0.959) <0.001
BARTHEL>40 on admission 1.406 (0.899–1.777) 0.286
Newly diagnosed hypertension 1.916 (0.745–4.925) 0.177
Hypertension 0.431 (0.160–1.159) 0.095
Newly diagnosed DM 2.807 (0.846–9.311) 0.092
Diabetes 1.945 (0.698–5.417) 0.203
X‑smoker 1.053 (0.228–4.865) 0.947
Current smoker 3.188 (1.226–8.286) 0.017
Excessive alcohol consumption 3.099 (1.172–8.194) 0.023
Site of bleeding‑basal ganglia 1.062 (0.411–2.746) 0.901
Site of bleeding‑cortical 0.694 (0.263–1.830) 0.460
Site of bleeding‑brainstem 4.945 (1.194–20.478) 0.027
Site of bleeding‑thalamus 1.238 (0.266–5.770) 0.785
NIHSS: National institutes of health stroke scale, SBP: Systolic blood pressure,  
DBP: Diastolic blood pressure

Table 5: Results of multivariate analysis of predictors of in‑hospital 
mortality
In‑hospital mortality Adjusted 

odds ratio
(95% CI) p‑value

Hypertension 0.075 0.008 0.724 0.025
Newly diagnosed DM 3.400 0.395 29.242 0.265
Current Smoker 5.237 0.749 36.628 0.095
Excessive alcohol 
consumption

6.166 0.729 52.158 0.095

NIHSS>14 on admission 2.063 1.448 2.938 <0.001
BARTHEL≤40 on 
admission

1.093 1.015 1.178 0.019

Site of bleeding‑brainstem 2.595 0.174 38.679 0.489

Table  3: Clinical characteristics of the patients involved in this 
study
Variables Number (%)
BMI (kg/m2) 26.50±4.09
Waist (cm) 89.82±11.49
Waist/hip ratio 0.95±0.19
Systolic BP on admission 169.73±38.07
Diastolic BP on admission 102.76±25.24
NIHSS on admission 8.44±6.78
NIHSS on discharge 5.76±4.47
BARTHEL on admission 64.29±26.85
BARTHEL on discharge 74.50±20.63
CT performed 238 (100)
MRI performed 115 (48.3)
Site of bleeding

Cortical (Lobar) 107 (44.96)
Basal ganglia (Deep) 97 (40.76)
Cerebellar (Deep) 10 (4.2)
Brainstem (Deep) 11 (4.62)
Internal capsule (Deep) 2 (0.84)
Thalamus (Deep) 21 (8.82)
Surgical intervention 9 (3.8)

Outcomes
Died 19 (8.0)
Discharged home 120 (50.4)
Referred to a rehabilitation center 99 (41.6)

One‑year follow‑up
Stroke/TIA 1 (0.5)
Myocardial infarction 2 (0.9)
Died 7 (3.2)
No event 139 (63.8)
Return home 69 (31.7)

BMI: Body mass index, MRI: Magnetic resonance imaging, CT: Computed 
tomography, NIHSS: National institutes of health stroke scale

particularly in young patients with drug-resistant HTN. Not all 
patients in this study were investigated for secondary HTN. Third, 
alcohol consumption ranked second on our list of risk factors, which 
seems odd in a Muslim country such as Qatar, where the Islamic 
religion forbids the consumption of alcohol. However, this finding 
can be explained by the fact that most workers in Qatar were not 
Muslims. Chen et al. [18] found that increased alcohol consumption 
is associated with ICH at young age. However, the dose-dependent 
relationship between alcohol consumption and ICH remains unclear. 
Fourth, smoking was the third most common risk factor in our study. 
In a previous study in Qatar [19], smoking was one of the main 
risk factors found in young adults admitted with ischemic stroke. 
According to an earlier study [20], the effect of smoking on ICH has 
almost the same magnitude as that on ischemic stroke. Finally, our 
study has reported the presence of more than one risk factor in 72% 
of the cases, suggesting a multifactorial pathogenic mechanism of 
ICH. In contrast, no risk factors were identified in 8% of the cases, 
highlighting the possible role of non-modifiable risk factors such as 
gender and genetic disorders.

Although several risk factors for ICH have been identified, the 
frequency varies from country to country. It is unclear why some 
people with established risk factors develop ICH while others 
do not. It is also unclear why some people, particularly young 
patients without such risk factors, develop ICH. These queries 
also highlight the possible role of non-modifiable risk factors 
such as gender, race, and genetic disorders.

Some familial aggregation of ICH is noted and the heritability 
of ICH risk has been estimated at 44%, indicating that genetic 
variations contribute substantially to ICH risk and outcome [4,21]. 
However, it should be noted that despite numerous publications 
linking genetic variations to ICH risk, it is still possible that there 
is no clinically significant genetic component specific to ICH [22]. 
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Candidate gene variants reported to be associated with ICH were 
potentially involved in the following pathways: HTN, vessel wall 
integrity, lipid metabolism, endothelial dysfunction, inflammation 
markers, platelet function, and coagulopathy [4,21-23]. Therefore, 
the identification of genetic variants that increase the risk of ICH 
can improve our understanding of ICH pathogenesis with a potential 
to both guide preventive strategies and define new therapeutic 
approaches [21-23]. We recommend conducting further studies 
focusing on genetic risk factors for ICH particularly among young 
adults, as there is a lack of such studies among this age group.

In-hospital mortality among young patients with ICH ranged 
from 12.5% to 34.1% [24]. In our study, the in-hospital mortality was 
8%, which is lower than the range previously mentioned. Although 
ICH was considered a risk factor for in-hospital mortality [25], few 
studies have reported risk factors associated with early mortality 
in young adult patients with ICH. Zhou et al. [16] found that only 
infratentorial hemorrhage (p=0.003) and intraventricular extension 
(p=0.003) were significant risk factors for early mortality. While 
Koivunen et al. [26] found NIHSS >14, infratentorial hemorrhage, 
hydrocephalus, multiple hemorrhages, brain herniation, and 
hematoma evacuation are significant risk factors for 3-month 
mortality in young adults after ICH. Our study found NIHSS >14 
on admission, presence of HTN, and Barthel index score ≤40 on 
admission as risk factors for in-hospital mortality.

There are a few limitations to our study. First, alcohol 
consumption was based on the number of drinks rather than the 
exact amount of alcohol consumed. Second, less than half of our 
patients (48.3%) underwent MRI and none underwent angiographic 
imaging. This may have led to an underestimation of structural 
causes underlying ICH. Strengths of our study include its large 
sample size, and the fact that although our study is hospital based, 
it can be considered nearly a population-based study because there 
is no private health care for ICH in Qatar other than HMC.

CONCLUSION

HTN, smoking, and excessive alcohol consumption are important 
modifiable risk factors for ICH among young patients in Qatar, 
requiring early identification and treatment to prevent this 
dangerous type of stroke. Most hypertensive patients were either 
untreated or did not meet treatment goals. Improved strategies for 
the detection and treatment of HTN are needed for the primary 
prevention of ICH. In addition, we recommend conducting 
further studies focusing on genetic risk factors for ICH among 
young adults, particularly those with cryptogenic ICH, to identify 
whether genetic risk factors are involved.
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