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Abstract
Background: Early prognosis of patients with spontaneous intracerebral hemorrhage (ICH) can help create individualized 
and optimized treatment plans for the patients.
Aims: This study evaluates short-term mortality and identifies risk factors in ICH patients at 115 People’s Hospital 
within 30 days.
Design and methods: A retrospective cohort study was conducted involving 598 patients diagnosed with ICH by 
neurologists from December 2022 to June 2023. Diagnosis was confirmed by imaging, with symptoms appearing within 
24 h of admission. Short-term mortality was defined as death within 30 days of onset.
Results: Among the 598 patients (mean age 58.4; 40% female), 110 (18.4%) died, while 488 (81.6%) survived. The 
ICH score (AUC = 95.75%; p < 0.001; optimal cutoff = 1.5) was more prognostic for mortality than the NIHSS score 
(AUC = 94.61%; optimal cutoff = 17.5; p < 0.001). Identified risk factors included age ≥ 80 (RR = 2.2, p = 0.002), ICH 
score ≥ 2 (RR = 38.4, p < 0.001), NIHSS score ≥ 16 (RR = 15.1, p < 0.001), hematoma volume ≥ 30 cm3 (RR = 15.1, 
p < 0.001), and the presence of intraventricular (RR = 7.2, p < 0.001) or subtentorial hemorrhage (RR = 2.8, p < 0.001).
Conclusions: The mortality rate for ICH was significant. The ICH score, NIHSS, and hematoma volume are effective in 
predicting mortality in spontaneous ICH patients.
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Introduction

Spontaneous intracerebral hemorrhage (ICH) accounts for 
10%–15% of all stroke cases and is associated with high 
morbidity and mortality rates.1 In Vietnam, there are approx-
imately 200,000 stroke cases annually, with an incidence rate 
of nearly 300 per 100,000 people. Cerebrovascular disease 
(stroke) is one of the top 10 causes of death in Vietnam, with 
a mortality rate of 86 per 100,000 people.2 The incidence rate 
of sICH is 51.8 per 100,000 people in Asians, which is dou-
ble that of Caucasians (24.2 per 100,000).3 In order to accu-
rately diagnose patients with intracranial bleeding, in 
addition to clinical symptoms, patients need to undergo 
blood tests and have imaging evidence of the hemorrhage 
site (CT-scan, MRI).4,5 Effective internal medical treatment 
directly influences mortality and disability.5 Neurosurgical 
intervention is indicated for cases with a maximum diameter 
of the hematoma > 3 cm in the posterior fossa or significant 
compression of the ventricles or bleeding into the subarach-
noid space in young individuals (<50 years old) with rapid 
deterioration of consciousness.5 Severe ICH can lead to dan-
gerous complications such as brain herniation and cerebral 
edema.6,7 The volume of the hematoma increases in one-
third of cases within the first 4 hours.8 A study by Brott et al. 
revealed that 26% of ICH patients had hematoma enlarge-
ment within 1 h after the initial CT scan.9

To assess the severity and mortality of non-traumatic ICH 
patients, neurologists often use the ICH score, with a total 
score ranging from 0 (best prognosis) to 6 (worst progno-
sis).10 The ICH score is a quick and effective clinical scoring 
system that includes five factors: One point was given for 
age >80 years, one point for infratentorial origin, one point 
for ICH volume >30 mL, one point for intraventricular 
extension of ICH, one point for a GCS of 5–12, and two 
points for a GCS of 3–4.11,12 Another measure of value is the 
NIHSS,13 with NIHSS < 6, indicating mild neurological def-
icit, which can also be considered a criterion to only require 
parenchymal imaging without further vascular assessment; a 
score of 6–15 indicates moderate severity, and a score above 
15 indicates severe neurological deficit.14

With the aging population and limited public awareness 
of disease prevention, coupled with the high costs of screen-
ing for cerebrovascular diseases that exceed the income lev-
els of many individuals, these issues suggest that the 
incidence of ICH is likely to continue rising in the future. 
Short-term mortality prognosis for patients aims to tailor 
treatment plans, estimate recovery potential, and assess 
treatment costs, helping the patient’s family make decisions 
regarding continuing or discontinuing treatment. There is 
currently very little research on this issue in Vietnam.

Materials and methods

Participants

The patient was diagnosed as having spontaneous intracra-
nial hemorrhage by a neurologist, supported by imaging 

evidence, with symptoms onset within 24 h prior to hospi-
tal admission. The exclusion criteria included secondary 
hemorrhage due to trauma, vascular malformation, aneu-
rysm, subdural/extradural hematoma, hemorrhage follow-
ing fibrinolytic therapy, patient transfer, or insufficient 
data collection.

Study design

This retrospective cohort study was conducted at the 
General Emergency Department of People’s Hospital 115, 
Ho Chi Minh City, Vietnam, with data collected from 
December 2022 to June 2023.

Sample size and sampling method

We used a total population sampling method. We 
selected all patients with spontaneous ICH who were 
admitted to the emergency department during the study 
period from December 2022 to June 2023; ultimately, a 
total of 598 patients met the selection criteria with ICD 
(International Classification of Diseases) codes ranging 
from I60 to I69.

Data collection

After explaining the purpose and significance of the study, 
patients/family members agreed to participate voluntarily, 
and then information was collected based on medical 
records. We defined short-term mortality as mortality 
within 30 days from onset. We identified a mortality case 
using one of two methods: (1) in-hospital mortality; or (2) 
30-day mortality, determined by contacting the patient 
using the contact information provided at the time of 
admission.

Data processing and analysis

The data were analyzed using Stata software version 
17.0. Descriptive statistics included means, standard 
deviations for quantitative variables, and percentages 
for categorical variables. Analytical statistics included 
χ2 tests for categorical variables and t-tests for quanti-
tative outcome variables. Risk factors for mortality 
were reported as relative risks (RR) with 95% confi-
dence intervals (95% CI). The area under the curve 
(AUC) was used to evaluate predictive accuracy, with 
the following interpretation: 0.5–0.6: useless; 0.6–0.7: 
poor; 0.7–0.8: fair; 0.8–0.9: good; >0.9: excellent, in 
assessing the predictive value of the main outcome 
compared to actual clinical progression. Multivariable 
logistic regression models were used to identify inde-
pendent quantitative variables influencing the out-
come. The ROC curve was used to determine the 
predictive value, and the optimal cutoff point was 
determined using the Youden index. A p-value < 0.05 
was considered statistically significant.
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Ethical guidelines

The study was ethically approved and recognized by the 
Department of Health of Ho Chi Minh City, Vietnam as 
completing the research project at People’s Hospital 115 
(Decision No. 2310/QD-BVND115 issued on October 10, 
2023). Participants in the study or their representatives 
were informed about the research objectives and provided 
written consent to participate. All participants have the 
right to withdraw from the study at any time. Anonymity 
and privacy of the participants are maintained throughout 
the data collection and reporting process.

Results

The overall average age of the patients is 58.8 years, with 
significant differences between deceased patients 
(61.6 years) and survivors (57.7 years; p = 0.004). The 
average GCS score is 12.5, showing notable differences 
between the deceased group (6.9) and the surviving group 
(13.8) (p < 0.001). The average NIHSS score is 10.1, with 
the deceased group averaging 23.4 and the survivors aver-
aging 7.2 (p < 0.001). The average ICH score is 1.0, with 
the deceased group averaging 2.9 and the surviving group 
averaging 0.5 (p < 0.001). The average hematoma volume 
is 17.5 cm3, with significant differences observed between 
deceased patients (49.3 cm3) and survivors (10.3 cm3) 
(p < 0.001). Gender was not found to be associated with 
mortality risk in patients with intracerebral hemorrhage 
(p = 0.513; Table 1).

The analysis results identified eight risk factors for 
short-term mortality in ICH patients: (1) Patients aged 
80 years and above had a mortality rate 3 times higher than 
younger patients (RR = 3.0; 95% CI: 1.4–6.2; p = 0.003); 
(2) According to the level of consciousness classification, 
patients with a GCS score ≥ 10 had a 95% reduced risk of 
mortality compared to patients with a GCS < 10 (RR = 0.05; 
95% CI: 0.03–0.08; p < 0.001); (3) According to the 
Neurological Deficit Severity scale, patients with a NIHSS 
score ≥ 16 had a 15.1-fold higher risk of mortality com-
pared to patients with lower scores (RR = 15.1; 95% CI: 
9.6–23.9; p < 0.001); (4) Patients with an ICH score ≥ 2 
had a 38.4-fold higher risk of mortality compared to 
patients with a score of 0–1 (RR = 38.4; 95% CI: 19.2–
77.0; p < 0.001); (5) Patients with a hematoma vol-
ume ≥ 30 cm3 had a 9.2-fold higher mortality rate 
compared to patients with a smaller hematoma volume 
(RR = 9.2; 95% CI: 6.6–13.0; p < 0.001); (6) Patients with 
intraventricular hemorrhage had a 7.2-fold higher risk of 
mortality than those without (RR = 7.2; 95% CI: 4.9–10.4; 
p < 0.001); (7) Patients with infratentorial hemorrhage had 
a 2.8-fold higher risk of mortality than those without 
(RR = 2.8; 95% CI: 2.0–4.0; p < 0.001); (8) Patients with 
infratentorial hemorrhage had a 2.8-fold higher risk of 
mortality than those without (RR = 2.8; 95% CI: 2.0–4.0; 
p < 0.001); (8) ICH patients with a hospital stay of 5 days 

or longer had an 89% reduced risk of mortality compared 
to patients with a shorter length of stay (RR = 0.11; 95% 
CI: 0.06–0.19; p < 0.001; Table 1).

All patients with an ICH score of ≥4 died within 
30 days. The majority of patients with low ICH scores (0–
1) did not experience mortality. Patients with an ICH score 
of 2 had a mortality rate that was more than twice the pre-
dicted rate (44.8% compared to 26%). There is a signifi-
cant correlation between the ICH score and patient 
outcomes, with p < 0.001 (Table 2).

ROC curve was used to evaluate the predictive value of 
the studied scores in determining the 30-day mortality rates 
in patients (Figure 1). The NIHSS score, ICH score, mICH 
score, and hematoma volume (high or low) have the ability 
to predict short-term mortality in patients with intracranial 
hemorrhage. Among these factors, the ICH score had the 
highest predictive value for mortality in patients with intra-
cranial hemorrhage, with an AUC of 95.75% and the opti-
mal cutoff value was 1.5 (p < 0.001). It was followed by the 
NIHSS score with an AUC of 94.61% and the optimal cut-
off value was 17.5 (p < 0.001), and the hematoma volume 
(cm3) with an AUC of 86.85% and the optimal cutoff value 
was 19.5 cm3 (p < 0.001; Table 3).

Discussion

The study was conducted on patients with acute spontane-
ous ICH, all of whom were treated according to the treat-
ment protocol, while evaluating the ICH, NIHSS, and GCS 
scales upon admission to predict the 30-day mortality risk in 
patients after ICH. The variables were analyzed and divided 
into two groups: the Mortality group and the Survival group.

Older age is a significant risk factor for stroke, and 
older stroke patients have a higher risk of mortality. In this 
study, the average age of deceased patients was 61.6, while 
the average age of surviving patients was 57.7. The 
Glasgow Coma Scale, which assesses the level of con-
sciousness, had an average score of 12.5 in the study 
group, 6.9 in the deceased group, and 13.8 in the survival 
group. The NIHSS score, which evaluates the severity of 
neurological impairment due to stroke, had an average 
score of 10.1 for both groups, with the mortality group 
having a score of 23.4 and the survival group having a 
score of 7.2. This average NIHSS score is higher com-
pared to other hospitals in Vietnam, such as a study con-
ducted at S.I.S Can Tho Hospital with an NIHSS score of 
7.5 ± 3.7,15 and at 103 Military Hospital in Hanoi with an 
NIHSS score of 7.47 ± 5.80.16 People’s Hospital 115 is a 
leading hospital specializing in stroke treatment in the 
southern region of Vietnam, receiving many critically ill 
patients, particularly those with severe stroke symptoms. 
Additionally, many patients are transferred from lower-
level hospitals or other areas when their symptoms have 
worsened, contributing to an increase in the average 
NIHSS score among patients.
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The ICH score is commonly used to assess the severity 
of ICH.17 Older age reduces recovery potential, while 
decreased GCS scores, increased ICH scores, and higher 
NIHSS scores directly indicate severe brain injury and 
lower survival rates. Early recognition and management of 
these factors are crucial for improving prognosis in stroke 
patients. Older adults generally have poorer health status 

compared to younger individuals, and they also have a 
higher mortality risk.18,19 Advanced age is often associated 
with various health issues, such as atherosclerosis, which 

Table 1.  Analyze the univariate distribution of factors according to the survival status of patients with intracranial hemorrhage.

Values Total
Mortality 
(n = 110)

Survivor 
(n = 488) RR (95% CI) p-Value

Age, mean (SD), years 58.4 (12.9) 61.6 (13.9) 57.7 (12.5) 0.004
  <80 years old, n (col %) 564 (94.3) 97 (88.2) 467 (95.7) 1 0.002
  ≥80 years old, n (col %) 34 (5.7) 13 (11.8) 21 (4.3) 2.2 (1.4–3.5)
Gender, n (col %)  
  Female 239 (40.0) 47 (42.7) 192 (39.3) 1 0.513
  Male 359 (60.0) 63 (57.3) 296 (60.7) 0.87 (0.57–1.3)
Glasgow, mean (SD) 12.5 (3.4) 6.9 (3.3) 13.8 (1.7) <0.001
  <10, n (col %) 109 (18.2) 89 (80.9) 20 (4.1) 1 <0.001
  ≥10, n (col %) 489 (81.8) 21 (19.1) 468 (95.9) 0.05 (0.03–0.08)
NIHSS score, mean (SD) 10.1 (8.8) 23.4 (7.1) 7.2 (5.8) <0.001
  0–15, n (col %) 454 (75.9) 19 (17.3) 435 (89.1) 1  
  ≥16, n (col %) 144 (24.1) 91 (82.7) 53 (10.9) 15.1 (9.6–23.9) <0.001
ICH score, mean (SD) 1.0 (1.2) 2.9 (1.1) 0.5 (0.7) <0.001
  0–1, n (col %) 449 (75.1) 8 (7.3) 441 (90.4) 1  
  ≥2, n (col %) 149 (24.9) 102 (92.7) 47 (9.6) 38.4 (19.2–77.0) <0.001
Hematoma vol., mean (SD) 17.5 (23.8) 49.3 (35.1) 10.3 (11.8) <0.001
  <30 cm3, n (col %) 109 (18.2) 74 (67.3) 35 (7.2) 1  
  ≥30 cm3, n (col %) 489 (81.8) 36 (32.7) 453 (92.8) 9.2 (6.6–13.0) <0.001
Intraventricular hemorrhage  
  No, n (col %) 441 (73.7) 31 (28.2) 410 (84.0) 1  
  Yes, n (col %) 157 (26.3) 79 (71.8) 78 (16.0) 7.2 (4.9–10.4) <0.001
Infratentorial hemorrhage  
  No, n (col %) 539 (90.1) 84 (76.4) 455 (93.2) 1  
  Yes, n (col %) 59 (9.9) 26 (23.6) 33 (6.8) 2.8 (2.0–4.0) <0.001
Length of hospital stay  
  <5 days, n (col %) 269 (45.0) 97 (88.2) 172 (35.3) 1  
  ≥5 days, n (col %) 329 (55.0) 13 (11.8) 316 (64.7) 0.11 (0.06–0.19) <0.001

NIHSS: National Institutes of Health Stroke Scale; ICH: intracerebral hemorrhage; SD: standard deviation; n: frequency; col%: column percentage.

Table 2.  Survival rate distributed on ICH score.

ICH score

p-ValuePoints
Mortality, 
n (row %)

Survivor, 
n (row %)

0 1 (0.3) 283 (99.7) <0.001
1 7 (4.2) 158 (95.8)
2 30 (44.8) 37 (55.2)
3 40 (80.0) 10 (20.0)
4 25 (100.0) 0 (0.0)
5 6 (100.0) 0 (0.0)
6 1 (100.0) 0 (0.0)

ICH: intracerebral hemorrhage; n: frequency; %: percentage.

Figure 1.  ROC curve analysis of ICH score, NIHSS score, and 
hematoma volume in predicting 30-day mortality in patients.
ICH: intracerebral hemorrhage; NIHSS: National Institutes of Health 
Stroke Scale.
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elevate the risk of hemorrhage, ischemic events, leading to 
a higher risk of complications and a reduced response to 
treatment. Additionally, a weakened immune system 
makes them more susceptible to infections and complica-
tions, increasing mortality rates following hemorrhagic 
strokes.20 A reduced Glasgow score reflects impaired con-
sciousness, usually due to significant brain injury, cerebral 
edema, or increased intracranial pressure. Low scores indi-
cate severe brain damage, diminishing recovery potential 
and raising the risk of complications such as respiratory 
failure, aspiration pneumonia, or multi-organ dysfunction. 
Numerous studies have shown that lower Glasgow scores 
are closely associated with higher mortality rates in both 
hemorrhagic and ischemic strokes.21 Higher ICH scores 
indicate more extensive or dangerous hemorrhages, 
increasing mortality risk. Major hemorrhages can lead to 
cerebral edema and elevated intracranial pressure, com-
promising neurological function and threatening life. 
Furthermore, severe bleeding may disrupt cerebral circula-
tion, cardiovascular, and respiratory functions, contribut-
ing to higher death rates.21,22 Elevated NIHSS scores 
signify widespread or severe damage, affecting motor 
function, consciousness, language, and sensation. These 
scores are also linked to complications like cerebral edema, 
transformation hemorrhage, and multi-system dysfunc-
tion. Patients with high NIHSS scores typically face chal-
lenges in recovery, require prolonged treatment, and are at 
greater risk for complications such as pneumonia, deep 
vein thrombosis, or infections.23 Age, GCS score, ICH 
score, and NIHSS score frequently interact, reflecting the 
severity of brain injury and recovery potential. For exam-
ple, elderly patients often exhibit lower GCS scores due to 
more extensive brain damage. Severe intracerebral hemor-
rhages typically result in elevated NIHSS scores and 
reduced GCS scores, collectively increasing the risk of 
mortality. The interplay of these factors creates a cumula-
tive effect, diminishing treatment responsiveness, raising 
the risk of complications, and negatively impacting overall 
prognosis.

The results of this study showed no gender difference in 
the mortality rate, with 47 out of 239 female patients 
(42.7%) and 63 out of 359 male patients (57.3%) experi-
encing mortality (p = 0.513). In Roquer et al.’s study, there 
was no significant difference in mortality rates between 
men and women, with 44.1% in women and 41.1% in men 
(p = 0.656) after 3 months.24 Unlike our findings, a study 

by Marini et al. found that being male was independently 
associated with mortality rates at 90 days.25

ICH volume can provide a preliminary assessment of 
the patient’s severity. The average volume is 17.5 cm3, 
with the mortality group having a volume of 49.3 cm3 and 
the survival group having a volume of 10.3 cm3. Patients 
with a infratentorial hemorrhage location had more severe 
clinical symptoms compared to other locations.26 This is 
consistent with other studies where mortality rates are also 
associated with hemorrhage volume or ventricular hemor-
rhage.27,28 Continued hospital treatment helps reduce the 
risk of mortality, patients with a hospital stay of 5 days or 
longer had an 89% lower risk of mortality compared to 
patients with a shorter length of stay . This result contra-
dicts the study by Faghih-Jouybari et al.29; Prolonged hos-
pitalization depends on the patient’s economic status, as 
the cost of treating this condition is high, especially in 
cases of severe illness and multiple complications. Severe 
and economically disadvantaged patients are often taken 
home by their families to await death because they cannot 
afford treatment or surgery. Lisk et al. concluded that the 
most important prognostic factors in these patients are the 
amount of bleeding, age, ventricular dilation, and the 
patient’s GCS score.30 Similarly, in a study by Juvela, fac-
tors including low GCS score, hypertension, smoking, 
ventricular hemorrhage, surgery, intracerebral hematoma, 
age, and alcohol consumption in the week before the hem-
orrhage were the most significant predictors.31 In contrast, 
the results of the Fric-Shamji et  al. study did not find a 
relationship between ICH volume and mortality in ICH 
patients.32

The use of the ICH score is practical and easy to use, 
and it can predict the risk of mortality very well from the 
time the patient arrives at the hospital. In this study, all 
patients with an ICH score of 4 or higher died, similar to 
the study by Hemphill et al.11 In the study by Fernandes 
et al., they concluded that all patients with an ICH score 
of 5 or 6 died.33 In this study, the area under the curve 
(AUC) of the ICH score (95.75%) had a very good pre-
dictive value for the patient’s mortality rate. This result is 
higher than the study by Houben et al. in the Netherlands, 
with an AUC for the ICH score of 0.837,12 and Schmidt 
et al. in Chicago, USA, with an AUC for the ICH score of 
0.81.34 In addition to the ICH score, the ROC space limits 
of the NIHSS score and the hematoma volume were 
94.61% and 86.85%, respectively. These are also very 

Table 3.  Results of ROC curve analysis of factors and mortality.

Variables
Cut-off 
points Sensitivity Specificity AUC (95% CI) p-Value

ICH score 1.5 0.93 0.90 0.96 (0.94–0.98) <0.001
NIHSS score 17.5 0.80 0.93 0.95 (0.92–0.97) <0.001
Hematoma volume 19.5 0.75 0.88 0.87 (0.83–0.91 <0.001

ICH: intracerebral hemorrhage; NIHSS: National Institutes of Health Stroke Scale; CI: confidence interval.
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good prognostic measures for mortality in ICH patients, 
higher than the study by Quanwei He in China, with an 
AUC of 0.752 for the NIHSS score and 0.767 for the 
hematoma volume.35

Different study populations, with variations in demo-
graphics, socioeconomic characteristics, and advance-
ments in treatment, can lead to differences in research 
outcomes among these groups. A limitation of our study is 
that we assessed mortality rates solely based on statistical 
data regarding demographic characteristics and clinical 
status, without considering the impact of treatment inter-
ventions, care techniques, or medications used on the mor-
tality rates of patients with hemorrhagic stroke. Therefore, 
we propose future research to evaluate the impact of treat-
ment interventions on this condition.

Conclusion

The mortality rate for intracerebral hemorrhage was high. 
The ICH score, NIHSS, and hematoma volume are useful 
tools in predicting mortality in patients with spontaneous 
intracerebral hemorrhage. The prognostic factors for short-
term mortality are high ICH score, high NIHSS score, 
large hematoma volume, and the presence of infratentorial 
hemorrhage.
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