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ABSTRACT

Background: Spontaneous intracerebral hemorrhage (ICH) is a severe
neurological emergency associated with high morbidity and mortality. Intra-
hospital mortality rates remain substantial, and accurate prediction of outcomes
is critical for effective management. The C-reactive protein (CRP)/Albumin ratio
has been suggested as a prognostic marker in various diseases, but its role in
predicting intra-hospital mortality in ICH patients remains underexplored.
Objective: This study aimed to investigate the impact of the CRP/Albumin ratio
upon admission on intra-hospital mortality in patients with spontaneous ICH.
Methods: A prospective observational study was conducted over one year at
Government Theni Medical College and Hospital. A total of 120 patients
diagnosed with spontaneous ICH were included, with 80 survivors and 40 non-
survivors. Baseline clinical data, including CRP and albumin levels,
comorbidities, and treatment regimens, were collected. Statistical analyses were
performed to assess the association between the CRP/Albumin ratio and in-
hospital mortality.

Results: The CRP/Albumin ratio was significantly higher in non-survivors
compared to survivors (P < 0.001). Elevated CRP levels (P < 0.001) and lower
albumin levels (P < 0.001) were also significantly associated with increased
mortality. Other factors such as systolic blood pressure (P < 0.001) and
premedication (P = 0.005) were also found to influence survival outcomes, while
comorbidities like diabetes and smoking status did not show significant effects
on mortality.

Conclusion: The CRP/Albumin ratio is a reliable and significant predictor of
intra-hospital mortality in patients with spontaneous intracerebral hemorrhage.
Monitoring this ratio could aid clinicians in early risk stratification and improve
the management of ICH patients. Future studies with larger sample sizes are
warranted to further validate these findings and explore additional biomarkers for
outcome prediction.

INTRODUCTION

Spontaneous intracerebral hemorrhage (ICH) remains one of the most critical and devastating
conditions in neurology, often associated with high morbidity and mortality [1]. Intra-hospital
mortality among ICH patients is notably high, with estimates of 30-day mortality rates reaching as
high as 52% [2]. Predicting in-hospital mortality in these patients is a complex and ongoing challenge,
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as several clinical and radiological factors influence outcomes. Commonly recognized prognostic
indicators include advanced age, low Glasgow Coma Scale (GCS) scores, reduced consciousness,
large hemorrhage volume, progression of bleeding, peri-hemorrhagic edema, and complications like
hydrocephalus and intraventricular hemorrhage (IVH) [3]. Despite significant advancements in
intensive care, a substantial number of patients with ICH experience severe neurological deficits or
die during hospitalization, especially during the critical initial 24 hours when hemorrhage expansion
and neurological deterioration are most common [4]. In an attempt to refine early risk stratification
and improve management strategies, healthcare professionals have turned to biomarkers as potential
predictors of outcomes. Among these, C-reactive protein (CRP) has emerged as a promising candidate
due to its role as an acute-phase reactant, reflecting systemic inflammation, trauma, or ischemia [5].
Elevated CRP levels have been associated with poorer outcomes across various conditions, including
ICH [6]. Concurrently, albumin, a protein involved in maintaining oncotic pressure and modulating
inflammation, often decreases in response to critical illness, infection, or injury [7]. The C-reactive
protein/albumin (CRP/Alb) ratio, combining these two markers, has shown potential as an
independent predictor of mortality in different diseases, including cancer, infections, and
cardiovascular events. However, the clinical utility of the CRP/AIb ratio in predicting intra-hospital
mortality among patients with spontaneous ICH remains underexplored [8]. This study aims to bridge
this knowledge gap by investigating the impact of the CRP/Alb ratio upon admission in patients with
spontaneous ICH. Identifying early markers of poor prognosis could allow for tailored interventions
and enhanced prognostication, thereby improving outcomes in this vulnerable patient population. This
research will explore whether the CRP/AID ratio is a reliable indicator of intra-hospital mortality,
offering insights into potential therapeutic and monitoring strategies for clinicians managing critically
ill patients with ICH.

MATERIALS AND METHODS

The present study was conducted to evaluate the impact of the C-reactive protein (CRP)/Albumin
ratio on intra-hospital mortality in patients with spontaneous intracerebral hemorrhage (ICH). This
prospective study was carried out over the course of one year at the Department of General Medicine,
Government Theni Medical College and Hospital.

Study Design

This was a prospective observational study conducted to assess the relationship between the
CRP/Albumin ratio and in-hospital mortality among patients diagnosed with spontaneous
intracerebral hemorrhage.

Study Setting
The study was carried out at Government Theni Medical College and Hospital, Department of General
Medicine.

Study Duration
The study was conducted over a period of one year.

Subjects

The study included a total of 120 patients who presented with spontaneous intracerebral hemorrhage
during the study period. Of these 120 patients, 80 survived during their hospital stay (Survivor group),
while the remaining 40 patients died (Non-survivor group) during their hospitalization.

Inclusion Criteria

o Patients diagnosed with spontaneous intracerebral hemorrhage
o Patients who were admitted to the hospital during the study period
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Exclusion Criteria
 Patients with hemorrhages of secondary etiology (traumatic, neoplastic, etc.)
o Patients with incomplete clinical or laboratory data

Sample Size:
The total sample size for the study was 120 patients (80 survivors and 40 non-survivors).

MATERIALS
The materials used in this study included patient data, which were collected and analyzed based on a
variety of factors and clinical parameters.

Baseline Data Collected

The following baseline data were obtained for all study participants:

e Body Mass Index (BMI): Measurement of BMI at the time of admission to determine any
relationship with clinical outcomes.

o Comorbidities: Documented history of chronic hypertension, previous intracerebral hemorrhage,
ischemic stroke, cardiac illnesses, diabetes mellitus, and the use of medications related to these
conditions.

e Serum Biomarkers: Levels of C-reactive protein (CRP) and albumin were measured to calculate
the CRP/Albumin ratio at the time of admission.

e Premedications: Information about medications used prior to hospital admission, including
antihypertensive drugs, anticoagulants, and antiplatelet agents.

e Treatment Regimen: Details of the treatment provided during hospitalization, including surgical
interventions (if any), pharmacologic management, and supportive care.

e Cardiopulmonary Parameters: Vital signs such as blood pressure, heart rate, respiratory rate,
and oxygen saturation, which were closely monitored.

o Intra-hospital Outcome at Discharge: Outcome at discharge, including whether the patient
survived or died during hospitalization, neurological recovery, and any functional impairments.

o Intra-hospital Mortality: Specific data on patients who died during their hospital stay, including
time of death and any clinical complications leading to mortality.

Comorbidities Analyzed

The following comorbidities were specifically assessed in this study, as they are known to influence
the prognosis of intracerebral hemorrhage:

e Chronic Hypertension (HTN)

o History of Intracerebral Hemorrhage (ICH)

o History of Ischemic Stroke

o History of Cardiac Illnesses and Interventions (including heart disease and surgeries)

o History of Diabetes Mellitus

o History of Drug Intake for Management of the Above Conditions

CRP/Albumin Ratio

The CRP/Albumin ratio was calculated using the serum levels of C-reactive protein and albumin
obtained at the time of admission. The CRP levels were measured by standard laboratory methods,
and albumin was also assessed in the hospital’s biochemistry lab. The ratio was then analyzed to
evaluate its association with intra-hospital mortality and its potential as a predictor for poor outcomes
in patients with spontaneous intracerebral hemorrhage.

2159 |Page



Impact Of C-Reactive Protein/Albumin Ratio on Intra- Hospital Mortality Among

gElNi Patients with Spontaneous Intracerebral Hemorrhage
g SEEJPH Volume XXVI, §2,2025, ISSN: 2197-5248; Posted:03-02-25

Statistical Analysis

The statistical analysis was performed using appropriate software to evaluate the significance of the
CRP/Albumin ratio in predicting mortality, as well as to determine the impact of comorbidities and
baseline clinical parameters on patient outcomes.

RESULTS

Age Distribution and Survival Analysis
The age distribution of survivors and non-survivors reveals that the majority of survivors were
between the ages of 51 and 65, with 40 survivors and 9 non-survivors in that age range. For individuals
aged 21 to 35, there were four survivors and four non-survivors. Twelve people between the ages of
36 and 50 survived, while only two died. There were more non-survivors (25) than survivors (24)
among those above the age of 65. The average age of survivors was 60.04 years, while non-survivors
had a significantly higher mean age of 64.03. The standard deviation (SD) for survivors was 11.90
years, indicating slightly less variability in their ages than for non-survivors, whose SD was 13.89. A
statistical comparison of the age groups yielded a P-value of 0.105, showing that the age gap between
survivors and non-survivors is not statistically significant (Fig. 1).
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Fig: 1 Comparison of Age

Gender Distribution and Survival Analysis.

The gender distribution of survivors and non-survivors revealed 54 male survivors versus 25 male
non-survivors. Twenty-six females survived, while fifteen died. The total number of survivors was
80, while non-survivors numbered 40. A statistical study gave a P-value of 0.734, indicating that
gender has no significant effect on the survival rate in this group (Fig. 2).
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Fig:2 Comparison of Gender distribution

BMLI, Hospital Stay, and Survival Analysis

The mean BMI for survivors was 26.51, while the mean BMI for non-survivors was marginally lower,
26.24. The standard deviation for BMI was 1.21 for survivors and 1.43 for non-survivors,
demonstrating slightly more variability in BMI among non-survivors. A statistical analysis gave a P-
value of 0.276, indicating that BMI has no significant effect on survival in this sample. In contrast,
survivors had a substantially longer mean hospital stay, averaging 22.04 days, compared to non-
survivors' 3.25 days. The standard deviation of survivors' hospital stays was 5.57 days, but non-
survivors had a lower SD of 1.58 days. The length of hospital stay significantly predicts survival (P-
value < 0.001) (Fig. 3).
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Fig:3 Comparison of BMI and Hospital stay

Diabetes Mellitus, Pre-Medication, and Survival Analysis

Among the survivors, 13 had diabetes mellitus and 67 did not. In comparison, seven non-survivors
had diabetes, whereas 33 did not. A statistical study yielded a P-value of 0.931, showing that diabetes
mellitus has no significant impact on survival in this sample (Table 1). In terms of premedication, 37
survivors did not have it, whereas 43 had got it. In the non-survivor group, 30 did not get
premedication, while 10 did. The research produced a P-value of 0.005, showing that the absence of
premedication has a substantial impact on survival (Table 2).
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Table:1 Comparison of Diabetes Mellitus

Diabetes Mellitus Survivor | Non-Survivor
YES 13 7

NO 67 33

Total 80 40

P value 0.931 Not significant

Table:2 Comparison of Absence of Premedication

Absence of | Survivor | Non-Survivor

Premedication

YES 37 30

NO 43 10

Total 80 40

P value 0.005 Significant
Antihypertensive, anti-diabetic, and survival analysis.

The usage of antihypertensive medications was strongly linked with survival. Among the survivors,
38 were using antihypertensive medications, whereas 42 were not. In the non-survivor group, 9 were
taking hypertension medications, whereas 31 were not. The analysis yielded a P-value of 0.014,
indicating that the usage of antihypertensive medicines had a substantial impact on survival (Table.
3). In contrast, the usage of antidiabetic medications had no significant effect on survival. Ten
survivors were on antidiabetic medications, while 70 were not. Among the non-survivors, 5 were on
antidiabetic medications and 35 were not. A P-value of 0.77 revealed that the usage of antidiabetic
medications had no significant effect on survival in this cohort (Table. 4).

Table:3 Comparison of Antihypertensive Drugs

Antihypertensive
Drugs Survivor | Non-Survivor
YES 38 9
NO 42 31
Total 80 40
P value 0.014 Significant
Table:4 Comparison of Antidiabetic Drugs
Antidiabetic Drugs | Survivor | Non-Survivor
YES 10 5
NO 70 35
Total 80 40
P value 0.77 Not significant

Systolic blood pressure, white blood cell count, and survival analysis

The average systolic blood pressure (SBP) for survivors was 139.33 mmHg, while the mean SBP for
non-survivors was 150.7 mmHg. The standard variation of SBP was 6.29 mmHg for survivors and
6.35 mmHg for non-survivors. A statistical analysis revealed that systolic blood pressure is a
significant influence in survival (P-value < 0.001) (Table 4). Survivors had a mean white blood cell
(WBC) count of 10.49 giga/L., whereas non-survivors had an average of 11.04 giga/L. The standard
deviation of WBC count was 2.31 for survivors and 2.80 for non-survivors. The analysis gave a P-
value of 0.257, indicating that white blood cell count has no significant effect on survival in this
sample (Table 5).
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Table:4 Comparison of Systolic Blood Pressure
Systolic Blood
Pressure (mmHg) Survivor | Non-Survivor
Mean 139.33 150.7
SD 6.29 6.35
P value < 0.001 Significant

Table:5 Comparison of White blood cells

White blood cells

(giga/L) Survivor | Non-Survivor
Mean 10.49 11.04

SD 2.31 2.80

P value 0.257 Not significant

Hemoglobin, Blood Glucose and Survival Analysis

The mean hemoglobin level for survivors was 12.82 g/dL, whereas the non-survivors had a slightly
lower level of 12.72 g/dL. The standard deviation of hemoglobin was 1.22 in survivors and 0.69 in
non-survivors. A statistical analysis yielded a P-value of 0.637, showing that hemoglobin levels have
no significant impact on survival in this cohort (Table 6). Similarly, the average blood glucose level
for survivors was 160.03 mg/dL, while non-survivors had a slightly higher level of 165.68 mg/dL.
The standard deviation of blood glucose was 32.44 for survivors and 22.96 for non-survivors. The
research produced a P-value of 0.327, indicating that blood glucose levels have no meaningful
association with survival (Table 7).

Table:6 Comparison of Hemoglobin

Hemoglobin (g/dL) | Survivor | Non-Survivor
Mean 12.82 12.72

SD 1.22 0.69

P value 0.637 Not significant

Table:7 Comparison of Blood Gl

ucose

Blood Glucose | Survivor | Non-Survivor
(mg/fL)

Mean 160.03 165.68

SD 32.44 22.957

P value 0.327 Not Significant

C-reactive protein and albumin: Survival Analysis

The average C-reactive protein (CRP) level for survivors was 18.78 mg/L, but non-survivors had a
considerably higher mean CRP level of 30.73 mg/L. The standard deviation of CRP was 12.06 for
survivors and 20.73 for non-survivors. A statistical analysis revealed a substantial association between
CRP levels and survival (P-value < 0.001) (Table 8). Albumin levels in survivors averaged 36.19
mg/dL, which was significantly greater than the 22.53 mg/dL reported in non-survivors. The standard
deviation of albumin was 6.79 for survivors and 4.33 for non-survivors. The research revealed a P-
value of <0.001, indicating that albumin levels have a significant impact on survival (Table 9).
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Table:8 Comparison of C-Reactive Protein

C-Reactive Protein
(mg/L) Survivor | Non-Survivor
Mean 18.78 30.73
SD 12.06 20.73
P value <0.001 Significant

Impact Of C-Reactive Protein/Albumin Ratio on Intra- Hospital Mortality Among

Table:9 Comparison of Albumin

Albumin (mg/fL) Survivor | Non-Survivor
Mean 36.19 22.53

SD 6.79 4.33

P value <0.001 Significant

Comparison of Alcohol Consumption
Survivors

In contrast, 68 non-alcoholics survived, while 26 did not. This implies that alcohol use is associated
with survival outcomes. Alcohol use differs significantly between survivors and non-survivors (P <
0.023). Twelve alcoholics survived, while 14 did not. The comparison of smoking status between
survivors and non-survivors revealed no significant connection (P value < 0.129). There were 18
survivors and 15 non-survivors among smokers, vs 62 survivors and 25 non-survivors among non-
smokers. This suggests that smoking had no substantial impact on survival in this cohort (Table 10 &

and Smoking Status Between Survivors and Non-

11).

Table:10 Comparison of Alcoholics

Alcoholic Survivor | Non-Survivor
Yes 12 14

No 68 26

Total 80 40

P value <0.023 Significant

Table:11 Comparison of Smoker

Smoker Survivor | Non-Survivor
Yes 18 15

No 62 25

Total 80 40

P value <0.129 Not Significant

DISCUSSION

This study investigates the impact of the C-reactive protein (CRP)/Albumin ratio on intra-hospital
mortality in patients with spontaneous intracerebral hemorrhage (ICH). The results highlight several
important findings that may aid in improving prognostication and treatment strategies for these
critically ill patients.

CRP/Albumin Ratio as a Predictor of Mortality

One of the study's primary findings is that there is a substantial connection between the CRP/Albumin
ratio and intra-hospital mortality in ICH patients. CRP and albumin are indicators that measure
inflammatory state and overall nutritional health, respectively. Inflammatory reactions, as measured
by increased CRP levels, have been linked to poor clinical outcomes in a variety of diseases, including
ICH. A high CRP/Albumin ratio at the time of admission was strongly associated with an increased
risk of death, implying that this ratio could be a valuable predictor of mortality. This is consistent with
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previous research, which has shown that both CRP and albumin, when measured independently or
together, can predict unfavorable outcomes in illnesses such as sepsis, cancer, and cardiovascular
disease. In a study by Chen et al. (2023), CRP levels were found to be independently associated with
poor outcomes in patients with ICH, reinforcing our observation that elevated CRP levels are linked
to increased mortality [9]. A study by Wang et al. (2023) found that low serum albumin levels were a
strong predictor of mortality in ICH patients [10]. This supports our finding that albumin levels were
significantly lower in non-survivors. In a study by Zhou et al. (2021), the CRP/Albumin ratio was
found to be an independent prognostic factor for mortality in patients with sepsis, a condition that
shares similarities with ICH in terms of acute inflammatory responses [11]. Their findings suggest
that a high CRP/Albumin ratio is a more reliable predictor of mortality than either marker alone,
supporting the findings of our study.

Age and Gender

The study's investigation of age and gender found no significant variations in survival results.
Although non-survivors had slightly higher average ages than survivors, statistical analysis revealed
that age had no significant effect on mortality outcomes in this group (P = 0.105). This finding differs
from other research, which have consistently indicated age as a significant predictor of ICH outcomes,
possibly due to the older cohort in those studies. The lack of a significant gender effect (P =0.734) is
consistent with previous study, which demonstrated no significant gender differences in mortality
among ICH patients. Furthermore, a meta-analysis by Qureshi., 2011 found that advanced age is one
of the most powerful predictors of mortality in ICH, with people aged 70 and up having a greater risk
of death than younger cohorts [12]. This meta-analysis lends credence to the concept that the elderly
are more vulnerable to negative outcomes in ICH due to both age-related susceptibility and an
increased risk of medical problems. Hemphill et al. (2004) discovered that gender had no significant
influence on mortality outcomes in ICH patients, implying that gender alone may not be an important
prognostic factor [13]. Similarly, Albakr et al. (2022) found that male and female patients with ICH
had equal mortality rates, however other evidence suggests that male patients may have bigger
bleeding volumes or more severe neurological impairments, which could influence outcomes [14].
Despite these disparities in initial presentation, gender has not consistently been found to be an
independent predictor of mortality in ICH.

BMI and Hospital Stay

The mean BMI of survivors was somewhat higher than that of non-survivors, but the difference was
not statistically significant (P = 0.276), indicating that BMI alone may not be a reliable predictor of
survival. Interestingly, survivors had significantly longer hospital stays (P <0.001). This is most likely
due to the more intensive care needed for patients who survive ICH, particularly those who require
extended periods of observation or rehabilitation. Figueroa et al. (2016) found that obesity (higher
BMI) was related with poorer outcomes in ICH patients, probably because to an increased risk of
hypertension, diabetes, and other comorbidities that impact both ICH severity and recovery [15].
Other studies, however, have suggested that a higher BMI may have a protective benefit in some
populations, since excess adiposity can create a "nutritional reserve" that may assist individuals
endure the physiological stress of critical disease, including ICH. A study by Kristensen et al. (2024)
discovered that overweight and mildly obese people had a slightly decreased risk of death after a
stroke, which could represent this protective effect [16]. Ghabaee et al. (2014) investigated the impact
of BMI on ICH outcomes and discovered that higher BMI was associated with more severe
neurological impairment and poor functional recovery, possibly due to the association between higher
BMI and increased risk factors such as atherosclerosis, arterial stiffness, and cardiovascular disease
[17].
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Comorbidities and Medication Use

The presence of comorbidities such as diabetes mellitus had no significant effect on survival outcomes
(P=0.931), which could be attributed to the multifaceted character of ICH. However, the absence of
premedication was found to be substantially linked with non-survival (P = 0.005), implying that prior
treatment or intervention, such as the use of antihypertensive medicines, may aid in survival
outcomes. In line with this, taking antihypertensive medications was highly related with survival (P =
0.014). Hypertension is a major risk factor for ICH, and managing it could help reduce mortality.
Previous studies have suggested a negative association between diabetes and outcomes in ICH
patients. For instance, a study by Maida et al. (2022) found that diabetes mellitus was associated with
increased mortality in stroke patients, including those with ICH, due to the added risk of vascular
damage and impaired recovery processes [ 18]. However, the lack of a significant effect of diabetes in
our study could reflect the different cohort characteristics, treatment protocols, or the timing of
medical interventions, such as the management of hyperglycemia in critically ill patients. In contrast,
a study by Liebkind et al. (2018) concluded that the impact of diabetes on ICH outcomes was less
significant than other factors like the size and location of the hemorrhage, which may have played a
more critical role in determining survival [19].

Systolic Blood Pressure and White Blood Cell Count

Non-survivors had considerably higher mean systolic blood pressure (SBP) than survivors (P <0.001).
Elevated SBP is known to increase the risk of ICH and has been associated with poor outcomes. The
white blood cell count, on the other hand, had no significant effect on survival outcomes (P = 0.257),
showing that while inflammatory markers like CRP are important, other markers such as WBC count
may be less predictive in this setting. The link between SBP and ICH outcomes has been extensively
studied in the literature. For example, Jhang et al. (2024) found that greater pre- and post-ICH SBP
levels were substantially linked with worse clinical outcomes, including mortality [20]. Similarly, the
Wang, et al. (2015) indicated that vigorous blood pressure control during the acute phase of ICH was
associated with improved functional recovery and lower mortality [21].

Hemoglobin and Blood Glucose

Non-survivors had significantly higher mean systolic blood pressure (SBP) compared to survivors (P
<0.001). Elevated SBP is known to increase the risk of ICH and has been linked to negative outcomes.
In contrast, the white blood cell count showed no significant effect on survival outcomes (P = 0.257),
indicating that, while inflammatory markers like CRP are relevant, other markers such as WBC count
may be less predictive in this scenario. Roh et al. (2023) discovered that decreased hemoglobin levels
were associated with poorer functional results and mortality in ICH patients, most likely due to
reduced oxygen supply to injured brain tissue [22]. Yoo et al. (2014) discovered that hyperglycemia
at the time of admission was associated with higher mortality in ICH patients, supporting the theory
that excessive glucose exacerbates hemorrhagic stroke [23]. Other research, such as Esmael et al.
(2020), have revealed no significant association between glucose and ICH outcomes, which supports
our findings [24].

Alcohol and Smoking

Alcohol use is substantially connected with survival outcomes (P < 0.023), with a greater death rate.
This research emphasizes the negative impact of alcohol on ICH outcomes, since it can worsen
inflammation, raise the risk of bleeding, and reduce the body's ability to recover from severe illness.
In contrast, smoking had no significant link with survival (P = 0.129), indicating that, whereas
smoking is a well-known risk factor for many cardiovascular and neurological disorders, it may not
predict mortality in ICH patients. Garg et al. (2018) found that alcohol usage increases the likelihood
of poor outcomes in patients with ICH, specifically increased fatality rates [25]. This validates our
findings. This is most likely attributed to alcohol's direct and indirect effects on the brain, coagulation
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system, and immunological response. Furthermore, alcohol-related liver illness may lead to a failure
to properly regulate systemic inflammation and bleeding risk in ICH patients.

C-Reactive Protein and Albumin Levels

Both CRP and albumin levels had a substantial impact on survival outcomes. Elevated CRP and lower
albumin levels were highly associated with greater mortality (P < 0.001), highlighting the significance
of systemic inflammation and nutritional status in determining prognosis. These findings add to the
growing body of data that the CRP/Albumin ratio may be a useful predictive tool in ICH, allowing
doctors to identify high-risk patients early and modify care methods accordingly. This finding is
consistent with prior research, such as those of Xu et al. (2023) and Yu et al. (2019), which revealed
that greater CRP levels were related with higher mortality and poorer functional outcomes in ICH
patients [26, 27]. Our findings are comparable with those of Li et al. (2024), who found that the
CRP/Albumin ratio was a reliable predictor of poor prognosis in ICH patients [28].

Limitations

While this study has some useful insights, it is not without limits. The study was conducted in a single
center, which may restrict the findings' generalizability. Furthermore, the study focused exclusively
on a restricted collection of biomarkers and clinical criteria, leaving out other potential prognostic
factors such as genetic markers, imaging data, and more extensive neurological assessments. Future
multicenter studies with greater sample sizes and a broader variety of variables may provide a more
complete picture of the prognostic factors in ICH.

CONCLUSION

The CRP/Albumin ratio upon admission is a promising predictor of intra-hospital mortality in patients
with spontaneous intracerebral hemorrhage. Elevated CRP and decreased albumin levels at admission
are strongly related with poor outcomes, emphasizing the role of inflammation and nutritional status
in ICH prognosis. Clinicians may want to consider include the CRP/Albumin ratio in early risk
stratification to improve therapy and maximize outcomes for ICH patients. Furthermore,
characteristics such as premedication, antihypertensive drug use, and systolic blood pressure should
be considered when assessing patient risk and guiding treatment choices.
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