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Abstract
Background: Sepsis contributes to global morbidity and 
mortality, but early identification remains challenging due 
to lack of reliable biomarkers. C-Reactive Protein (CRP) 
to albumin ratio may serve as a prognostic marker.
To ascertain the value of CRP to Albumin ratio as a 
predictor of in sepsis patients.
Materials and methods: A observational study was 
conducted among 190 adult sepsis patients admitted into 
Department of Medicine of Chittagong Medical College 
Hospital (CMCH) between January and December 2021. 
CRP, albumin, and Modified Sequential Organ Failure 
Assessment (MSOFA) scores were recorded on days 1 
and 3. Patients were followed for 28 days. Data were 
analyzed using SPSS v25.
Results: In the mean age of patients was 54.1±9.8 years 
with 51.1% male. The 28-day mortality rate was 28.4%. 
Age, GCS, creatinine and a CRP to Albumin ratio 
>3.95 were significant independent predictors of 28-day 
mortality. CRP to albumin ratios on day 1 and 3 showed 
strong positive correlation with MSOFA scores (r=0.612 
and r=0.610, p<0.001). The CRP to albumin ratio 
predicted 28-day mortality with an AUC of 0.87 and 
a cutoff >3.95, showing 72.2% sensitivity and 89.0% 
specificity.
Conclusion: The CRP to Albumin ratio is a practical, cost-
effective and easily acquired biomarker particularly useful 
for assessing sepsis prognosis.
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Introduction
Sepsis remains a formidable global health 
challenge, significantly contributing to morbidity 
and mortality across all age groups, with an 
estimated 50 million cases and 11 million 
deaths worldwide in 2017.1,2 The high inter-
individual clinical variability and the paucity of 
reliable predictive and prognostic markers 
continue to impede efficient triage and timely 
initiation of definitive therapy.3 Despite 
advancements in medical care and increased 
awareness, sepsis continues to be a major cause of 
morbidity and mortality globally, highlighting the 
urgent need for improved diagnostic and 
prognostic strategies.
A significant hurdle in managing sepsis is the 
inter-individual clinical variability and the lack of 
reliable predictive and prognostic markers, which 
often hinder efficient triage and prompt initiation of 
definitive therapy.3 Delays in treatment 
profoundly impact early and late morbidity and 
mortality, while inappropriate antibiotic use 
contributes to the alarming rise of antimicrobial 
resistance.4,5

Organ dysfunction is central to the definition 
and mortality risk of sepsis, and clinical scoring 
systems like the Sequential Organ Failure 
Assessment (SOFA) score are widely used to 
assess severity.6 However, the need for 
extensive laboratory investigations limits their 
practicality, particularly in resource-limited 
settings. To address this, the Modified SOFA 
(MSOFA) score was developed, simplifying the 
original score by reducing dependency on 
laboratory parameters.7 Still, both scoring systems 
primarily reflect deranged vital signs, which may 
appear late in the disease course. Therefore, 
incorporating biochemical markers may improve 
early detection and prognostic accuracy.
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CRP is a widely used biomarker in sepsis 
patients for diagnosis and severity prediction, 
with analysis readily available in hospitals. It is 
frequently measured in both ICU and non-ICU 
patients with suspected or verified infection.8 
Other than CRP, serum albumin is a useful 
marker that can predict morbidity and mortality 
among critically ill patients.9 The level of 
hypoalbuminemia in sepsis patients correlates 
with the intensity of the inflammatory response 
triggered by the infection.10 The CRP to Albumin 
ratio is a correlational index that indicates 
inflammation and nutritional status, and has 
been recognized as an independent prognostic 
marker in patients receiving parenteral 
nutritional support due to critical illness, 
malignancy, infection, anti- neutrophil 
cytoplasmic antibody associated vasculitis, acute 
kidney injury, peritoneal dialysis, sepsis, and 
coronavirus disease 2019.8,11–13

However, the predictive utility of CRP to 
Albumin ratio in general ward patients with 
sepsis— especially in the context of Bangladeshi 
healthcare settings—remains underexplored. This 
study aims to evaluate the CRP to Albumin ratio on 
admission and 48 hours post-admission as a 
predictor of 28-day mortality and other in-
hospital outcomes in sepsis patients admitted to 
a tertiary care hospital in Bangladesh. The 
prognostic value of MSOFA scores was also 
assessed and compared with that of the CRP to 
Albumin ratio.

Materials and methods
This is a hospital based prospective cohort study. 
This study included adult patients (Aged ≥18 
years) of either sex who were admitted to the 
medicine ward with sepsis or developed a new 
episode of sepsis during their hospital stay. 
Patients were excluded if informed consent 
could not be obtained or if they had underlying 
conditions known to cause hypoalbuminaemia or 
protein loss, such as chronic diarrhoea, nephrotic 
syndrome, or decompensated liver disease. 
Additional exclusion criteria included a history 
of receiving albumin therapy within the last three 
months and the presence of other acute illnesses 
that could confound the study outcomes, 
specifically severe malaria, severe dengue, or 
acute pancreatitis.

This study was conducted over a one-year 
period, from January to December 2021, 
enrolling 190 adult patients admitted to the 
hospital with a diagnosis of sepsis through 
convenient sampling. Sepsis was defined as life-
threatening organ dysfunction, indicated by 
suspected or documented infection alongside two 
or more criteria: systolic blood pressure 
<100mmHg, GCS score ≤14 or respiratory rate 
≥22 breaths/min.3 Infection was categorized as 
either Clinically Defined Infection (CDI) 
characterized by fever and local inflammation 
without microbiological proof or 
Microbiologically Defined Infection (MDI) 
involving detected infectious organisms in blood 
cultures or localized, microbiologically 
documented infection. The Modified Sequential 
Organ Failure Assessment (MSOFA) score, with 
adjusted respiratory requirements, was utilized for 
assessment. Data were collected using a 
predesigned semi-structured case record form, 
with patients or their guardians providing 
informed consent within 24 hours of 
screening. Comprehensive clinical histories and 
examinations were performed, and venous blood 
samples were collected aseptically for analysis of 
CRP, albumin (On day 1 and 3) and other 
biochemical indicators (e.g. Vital signs, GCS, 
SpO2/FiO2, blood pressure, creatinine, bilirubin, 
platelet) to calculate MSOFA scores, using 
Siemens Advia 1800 and Atellica Neph 360 
analyzers. Patient treatment protocols remained 
uninterrupted, with ongoing monitoring for ICU 
referral, organ support, microbiological results, 
and length of hospital stay; all patients were 
followed until death or for 28 days post-admission, 
with cause of death documented or telephonic 
follow-up conducted for discharged patients.
Data were analyzed using SPSS version 25.0. 
Continuous variables were expressed as mean ± 
SD or median with Interquartile Range (IQR) 
while categorical variables were presented as 
frequencies and percentages. Multivariate binary 
logistic regression was conducted to identify 
independent predictors of mortality. ROC curve 
analysis was used to assess the predictive accuracy 
of CRP to Albumin ratio and MSOFA scores for 
28-day mortality and the optimal cut-off values 
were determined using Youden's index. 
Correlations between CRP to Albumin ratio and
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MSOFA scores were assessed using Pearson’s 
correlation. A p-value <0.05 was considered 
statistically significant.
Ethical approval was taken before starting the 
study from the Ethical Review Committee of 
Chittagong Medical College (memo no. 
CMC/PG/2021/695 Dated 14/02/2021).

Results
Table I Patient Baseline Data: The study 
included 190 patients, predominantly aged over 
60 years (53.7%) with an even sex distribution. 
Diabetes (37.9%) and hypertension (27.9%) 
were common comorbidities. Urinary (48.9%) 
and respiratory (40.0%) infections were the most 
frequent.

Table II Primary and Secondary Outcomes: 
The median in-hospital stay was 7.0 days. In-
hospital and 28-day mortality rates were 22.1% 
and 28.4%, respectively. Few patients required 
ICU admission (3.7%), mechanical ventilation 
(3.2%) or renal replacement therapy (1.6%).

Table III Multivariate Binary Logistic 
Regression Analysis: Age (OR: 1.21, p<0.001), 
GCS (OR: 0.34, p=0.012) creatinine (OR: 7.18, 
p=0.045) and a CRP to Albumin ratio > 3.95 (OR: 
7.70, p=0.043) were identified as significant 
independent predictors of 28-day mortality.

Figure 1 ROC Curves for CRP to Albumin 
Ratio and MSOFA Score:
ROC curves demonstrate that both the CRP to 
Albumin ratio and MSOFA scores at Day 1 and 
Day 3 exhibit good predictive performance for 28-
day mortality. The Day 1 CRP to Albumin ratio 
generally showed higher sensitivity and 
specificity than the Day 3 ratio.

Figure 2 Correlation Between CRP to Albumin 
Ratio and MSOFA Score: A positive linear 
correlation was observed between the CRP to 
Albumin ratio and MSOFA scores on both Day 1 
(R²=0.380) and Day 3 (R²=0.372). This indicates 
that higher CRP to Albumin ratios correlate with 
increased organ dysfunction severity.

Table I Patient Baseline Data: Demographics, 
Comorbidities and Infection patterns 

Variables	 	 Frequency	 Percentage

 	 40 years	 9	 4.7
Age groups	 41-60 years	 79	 41.6
	 >60 years	 102	 53.7
Age (Mean ±SD) years	                                                54.1±9.8

Gender	 Male	 97	 51.1
	 Female	 93	 48.9

	 Diabetes	 72	 37.9

Comorbidities	 Hypertension	 53	 27.9

	 COPD	 17	 8.9

	 IHD	 5	 2.6

	 Urinary	 93	 48.9

	 Respiratory	 76	 40.0

Site of infections	 Abdomen	 8	 4.2

	 CNS	 7	 3.7

	 Skin	 4	 2.1

	 Blood	 2	 1.1

	 Clinically Defined	 174	 91.6

Types of infection	 Microbiologically Defines	 16	 8.4

Data were expressed as frequency (Percentage) if 
not mentioned otherwise. SD: Standard Deviation; 
COPD: Chronic Obstructive Pulmonary Disease, 
IHD: Ischemic Heart Disease, CNS: Central 
Nervous System.

Table II Primary and Secondary outcomes of the studied 
patients (n=190)

Parameters	 Frequency	 Percentage (%)

Required ICU admission	 7	 3.7

Required vasopressors	 37	 19.5

Required inotropes	 2	 1.1

Required mechanical ventilation	 6	 3.2

Required renal replacement therapy	 3	 1.6

Length of stay in-hospital, median (IQR) days	 	 7.0 (5.0-9.0)

In-hospital mortality	 42	 22.1

28-day morality	 54	 28.4

IQR: Interquartile Range



Original Article JCMCTA 2026 ; 37 (1) : 25-31
DOI: https://doi.org/10.3329/jcmcta.v37i1.91552

28

Table III Multivariate binary logistic regression 
analysis to determine the independent predictors of 28-
day mortality

*Admission (Day 1) values and cutoff level obtained 
from ROC curve analysis, OR: Odds Ratio, CI: 
Confidence Interval.

Discussion
Accurate prognostication is especially important 
in critically ill patients with sepsis and many 
biochemical markers could reflect the severity of 
diseases. Albumin levels are associated with the 
chronic nature of disease. On the other hand, 
CRP is an acute-phase protein.14 The present 
study was conducted to determine the role of

CRP to Albumin ratio in predicting the outcome 
in terms of 28-day mortality in patients with 
sepsis. One hundred and ninety adult (Age >18 
years) patients with sepsis admitted in the 
medicine ward of CMCH were included and CRP 
to Albumin ratio and MSOFA scores were 
calculated on day 1 and day 3. Patients were 
followed-up for 28 days to determine the 
outcome including 28-day mortality. The main 
findings of the study were the initial value of CRP 
to Albumin ratio was strongly and independently 
associated with 28 days mortality, and day 1 and 
day 3 CRP to Albumin ratio significantly 
correlated with the corresponding MSOFA scores 
in hospitalized patients with sepsis.
Among 190 study participants, mean age was 
54.1±9.8 years. This age distribution was similar 
to the studies conducted in this part of the 
world.15,16 Age was an independent factor for the 
28-day mortality in the study with a 
significantly higher age among non-survivor 
than the survivors. Similar observation was also 
reported in the earlier studies conducted by 
Ranzani et al. and Kim et al.8,17 The current study 
indicated an almost equal male to female ratio, 
which is similar to the findings of the previous 
report.8,16,17

Among the studied patients the most common 
associated comorbidity was Diabetes Mellitus 
present in 37.9% followed by Hypertension in 
27.9%. In the Hamsa et al. study, diabetes was 
the most frequent comorbidity, accounting for 
56% of cases, followed by hypertension 
(32.67%).16 According to Lie et al. the most 
common comorbidities among adult hospitalized 
patients with community-acquired sepsis in 
Southeast Asia were diabetes and hypertension.15 
It is of great concern for Bangladesh as both aging 
population and the prevalence of Diabetes and 
Hypertension are on rise in Bangladesh.18–20 So, 
burden of sepsis will definitely create an 
enormous challenge for our health care system.
In the study population, the most common site of 
infections was urinary tract (48.9%) followed by 
respiratory tract in 40.0% patients. Other 
investigations found that the most frequent 
infection sites among hospitalized sepsis patients 
were respiratory and urinary tract infections.15,16  

Variables	 B	 SE	 Wald	 OR (95% CI)	 p value

Age, Years	 0.191	 0.046	 17.288	 1.21 (1011-1.32)	 0.000
Diabetes	 -0.488	 0.705	 0.479	 0.61 (0.15-2.44)	 0.489
Respiratory rate,/min	 -0.039	 0.104	 0.138	 0.96 (0.78-1.18)	 0.710
GCS	 -1.067	 0.426	 6.281	 0.34 (0.14-0.79)	 0.012
Bilirubin, mg/dl	 -1.115	 1.356	 0.677	 0.32 (0.02-4.67)	 0.411
Creatinine, mg/dl	 1.972	 0.982	 4.032	 7.18 (1.05-49.21)	 0.045
Platelet count	 -0.005	 0.004	 1.623	 0.99 (0.99-1.00)	 0.203
CRP,mg/L	 -0.003	 0.009	 0.136	 0.99 (0.98-1.01)	 0.712
Albumin, gm/L	 -0.122	 0.065	 3.555	 0.88 (0.78-1.00)	 0.059
CRP to Albumin *>3.95	 2.042	 1.010	 4.087	 7.70 (1.06-55.83)	 0.043
MSOFA* >5.5	 0.329	 1.147	 0.082	 1.39 (0.15-13.16)	 0.774

Figure 1A Correlation on Day 1     Figure 1B  Correlation on Day 3

Figure 1A ROC on Day 1	 Figure 1B ROC on Day 3

Figure 1 ROC Curves for CRP to Albumin Ratio and MSOFA Score

Figure 2 Correlation Between CRP to Albumin Ratio and 
MSOFA Score
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Only about 9% of sepsis patients had a pathogen 
identified in the study. It is possible that many patients 
in our settings may have taken antibiotics prior to 
hospital admission. An alternative explanation is that 
patients were infected by pathogens that were not 
targeted by our diagnostic tests.
In the present study the 28-day mortality rate 
was 28.4%. The 28-day rate of mortality for 
hospitalized patients with community-acquired 
sepsis was 22%, according to a new international 
multicenter prospective observational research 
from Southeast Asia.15 The high mortality rate in 
that study may have been caused by the fact that 
the majority of patients are treated on the wards 
rather than in the intensive care unit and that there 
is often little adherence to the Surviving Sepsis 
Campaign bundles, even 24 hours after 
admission.15 In contrast to the present study 
findings, a study conducted in India found that 
the 28-day mortality rate for sepsis patients 
admitted to the intensive care unit was 38.7%.16

The CRP to Albumin ratio is currently used as a 
prognostic value. The information offered by 
albumin and CRP separately is transformed into a 
stronger marker by using this ratio, which rises 
with the intensity of inflammation and positively 
corresponds with infectious causes.21 The CRP to 
albumin ratio was shown to be a better indicator 
than either CRP or albumin alone in predicting 
mortality in patients with sepsis in the study by 
Cakir et al.13 In the present study though both 
serum albumin and serum CRP had significant 
association with 28-day mortality in univariate 
analysis, none of these two revealed as an 
independent predictor of 28-day mortality in 
multivariate analysis.
Based on the ROC curve, cut-off values of 3.95 
for the CRP to Albumin ratio was found to be 
predictive of 28-day mortality with a sensitivity 
of 72.2% and specificity of 89.0%. Kim et al. 
found that in patients receiving early goal-
directed treatment for septic shock or severe 
sepsis, the CRP to albumin ratio at admission was 
favourably connected with outcome.8 That study 
also reported that an admission CRP to albumin 
ratio above 5.09 predicted mortality in severe 
sepsis or septic shock, while Park et al. found 
a cut-off of 3.43 for predicting 28-day mortality 
in ICU patients.8,11

CRP to Albumin had a threshold value of 
>1.75 for 30-day mortality and >1.58 for 1-
year mortality, according to Oh et al. who studied 
the largest series of postoperative patients 
hospitalised to the intensive care unit 
(n=11,832).12 The age distribution of the patient 
groups in that research was comparable to that of 
the current study. The present study's higher 
mortality cut- off value of >3.95, however, is 
probably due to the fact that the patient group 
solely had sepsis. Oh et al. included medical, 
surgical, neurologic, and emergency cases in their 
patient group, which resulted in significant 
diagnostic heterogeneity.12 The findings of the 
present study align more closely with those of 
Ranzani et al. who demonstrated that a CRP to 
albumin ratio >2 was the most sensitive and 
responsive predictor of 90-day mortality in 
patients with sepsis or septic shock.
The present study a significant positive 
correlation was observed between CRP to 
Albumin ratio and MSOFA score both at day 1 
and day 3. Similar positive correlation between 
SOFA score and CRP to Albumin ratio in sepsis 
patients in ICU setting were reported previously8,22 
These findings indicated that CRP to Albumin ratio 
can be used as a prognostic marker in patients with 
sepsis instead of SOFA or MSOFA score.
The results of this study suggest that serum 
CRP to Albumin ratio might serve as a 
clinically valuable marker in patients with sepsis. 
These investigations are readily available and 
usually done within minutes of acute admission. 
Although the present study showed the strong 
independent prognostic value of the CRP to 
Albumin ratio in patients with sepsis.
Limitations
This single-center observational study had a 
relatively small sample size and included only 
patients from the medicine ward, limiting the 
generalizability of its findings to other 
institutions and to surgical patients with severe 
sepsis.
Conclusions
In summary, the CRP to albumin ratio on day 1 
was an independent predictor of 28-day mortality 
in sepsis patients, showing strong correlation with 
MSOFA scores and higher prognostic accuracy 
than day 3 values, while also being associated with 
greater need for critical care interventions and 
worse outcomes.
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Recommendations
CRP to Albumin ratio on admission can be 
used to prioritize patients with sepsis and 
guide clinicians in making appropriate treatment 
decisions. However, additional well designed 
multicenter prospective studies with larger 
sample sizes are required to further strengthen 
the findings of the present study.
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