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INTRODUCTION
Sepsis is dened as life threatening organ dysfunction that is caused by 
a dysregulated host response to infection (Evans et al., 2021) . A (1)

recent global study reported 49 million cases and 11 million sepsis 
related deaths in 2017, accounting for approximately 20% of all annual 
deaths globally (Rudd et al., 2020) . The sepsis cases in India alone (2, 3)

were estimated to be 11.3 million, with 2.9 million deaths (297.7 per 
100,000 population) in 2017 (Hammond et al., 2022) . Early (4)

diagnosis and early initiation of the right treatment is key for the 
positive outcome of patients.  

Sequential organ failure assessment (SOFA) is a scale widely used in 
emergency, internal medicine, surgery, and the ICU to evaluate the 
disease condition and prognosis of patients with multiple organ failure, 
which can dynamically reect the changes of organ function. Quick 
SOFA (qSOFA) is a scale that can quickly analyze the changes of 
patients' condition by analyzing consciousness, systolic blood 
pressure, and heart rate (Liu et al., 2022) .(5)

A denitive diagnosis of sepsis can be established only by cultures, 
which not only takes a long time but are also positive in only less than 
half of the cases. There is thus, a need for a marker for early detection of 
sepsis and thereby allowing timely intervention.

The host defense in sepsis involves potent inammatory cascades 
which release a plethora of pro inammatory molecules into the 
circulation (Bhadade et al., 2014) . This leads to endothelial (6)

dysfunction and increase in systemic capillary permeability. The 
endothelial injury and capillary leak in the glomerulus results in 
increased excretion of albumin in the urine. This leads to the 
presence of microalbumin in the urine, i.e.30- 299mg/g creatinine. 
This study was done with the aim to look for presence of 
microalbuminuria in patients with sepsis. Also the presence of 
microalbuminuria was compared between blood culture positive 
versus negative patients.

MATERIALS AND METHODS
The present study, a prospective observational study, was conducted at 
Shri Sayaji General Hospital, Vadodara, a tertiary health care institute, 
from August 2020 to July 2021. Following the approval from the 
Institutional Ethics Committee, the study was conducted on 60 adult 
patients, admitted to the Medical Intensive Care Unit under the 
Department of Medicine, with the clinical suspicion of sepsis. 
Inclusion criteria included patients having clinical features of infection 
and 2 or more of the following: 
1) Fever ( Temperature >38°c) or hypothermia (Temperature <34°c)
2) Tachycardia (HR >90/min)
3) Tachypnea (RR>20/min)
4) Total WBC count (>12000 /micro litre)
5) Or total WBC count (<4000 /micro litre) or bands >10%

Patients fullling the Inclusion criteria were enrolled in the study after 
taking written informed consent of the patient. Patients with 
hematuria, signicant proteinuria, pre-existing chronic kidney 
disease, anuria, pregnant females, menstruating females, urinary tract 
infection were excluded. 

Each patient's bio data, detailed clinical history including history of 
comorbidities and past illnesses was collected after which a detailed 
clinical examination was performed. All routine investigations 
including complete blood count, routine urine microscopic 
examination, renal function tests, liver function tests, serum 
electrolytes, random blood sugar, electrocardiogram, blood cultures, 
arterial blood gas analysis and spot urinary albumin creatinine ratio 
(UACR) were ordered and treatment was initiated as per the protocol. 
Based on the results of above investigations, a SOFA score was 
calculated for each patient and the patients were then divided into two 
groups based on the same. One group having Sepsis: SOFA score>=2, 
Second group without sepsis: SOFA Score <=2. Presence of 
microalbuminuria and culture positivity was compared amongst both 
the groups.

RESULTS
Out of the 60 patients enrolled in our study, 23(38.3%) were males and 
37(61.7%) were females. 

Most patients were in the 21-30 years age group, but there was no 
obvious predisposition for a particular age group. 53 patients (88.3%) 
had sepsis as diagnosed using the SOFA score, but only 7 patients 
(13.2%) had a positive blood culture test. The median SOFA score was 5.  

Urine analysis showed 38 patients (63.3%) had microalbuminuria and 
7 (11.7 %) patients had macroalbuminuria. The median value of 
UACR in sepsis patients was 101.56 and 10.08 in non-sepsis patients. 

Table 1: Categorization of patients according to clinical diagnosis 
based on urine albumin-to-creatinine ratio (UACR) (n = 60)

Table 2: Categorization of patients according to diagnosis of sepsis 
(n = 60)

We considered any participant with a SOFA score of ≥ 2 as having 
sepsis.
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ABSTRACT
Sepsis is a life-threatening organ dysfunction, quantied using the SOFA score. A dysregulated host immune response in sepsis and related 
conditions produces excess cytokines that cause increase in systemic capillary permeability and endothelial dysfunction. The consequence of this 
on the renal system causes microalbuminuria.  We conducted a comparative study on 60 adult patients who were clinically suspected of having 
sepsis, in order to learn the association between microalbuminuria and sepsis. Chi square test revealed a signicant correlation between the two and 
hence, microalbuminuria can be used as a rapid, easily available and inexpensive test to diagnose sepsis.
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Clinical category according to UACR n %
Normal 15 25.0
Microalbuminuria 38 63.3
Macroalbuminuria 7 11.7
Total 60 100.0

Sepsis diagnosis n %
No sepsis 7 11.7
Sepsis 53 88.3
Total 60 100.0
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Fig 1: Correlation between UACR values and SOFA scores (n = 60)

Correlation between UACR values and SOFA scores was carried out to 
see the linear relationship between the two.

Table 3: T-test Between Microalbuminuria And Blood Culture 
Categories (n = 38; Only In Participants With Microalbuminuria)

Independent samples t-test was applied between participants with 
microalbuminuria who had a positive blood culture report and patients 
of microalbuminuria with a negative blood culture report. No 
signicant difference between mean UACR values in participants who 
had positive blood culture reports and those who had negative blood 
culture reports could be discerned (p-value = 0.934).

Table 4: Chi square test between UACR categories and sepsis (as 
defined by SOFA score ≥ 2) (n = 60)

2χ  = 9.269; p-value = 0.010

For the purpose of understanding differences in patients with normal 
UACR scores, microalbuminuria and macroalbuminuria with respect 
to sepsis status we rst categorised patients as having and not having 
sepsis.  Subsequently, we carried out a chi-square test.

The outcome of the chi-square test indicates a signicant difference in 
the number of participants having normal UACR, microalbuminuria 
and macroalbuminuria with respect to sepsis (  = 9.269; p-value = 2χ
0.010). A signicantly larger proportion of participants with sepsis had 
microalbuminuria, as compared to participants who did not have sepsis 
(67.9% v/s 28.6%).

DISCUSSION
Sepsis is a life threatening condition commonly encountered by 
clinicians which mandates early diagnosis and initiation of targeted 
therapy. Recently updated denitions of sepsis and septic shock have 
been proposed which better identify patients who are likely to have a 
poor outcome, and therefore give an opportunity to escalate care. 
Despite these advances, there is still no molecular signature able to 
diagnose sepsis (Evans 2018) . The tests which are being used at (7)

present for diagnosis of sepsis, namely Blood culture, Procalcitonin, C 
reactive protein, etc. all have their drawbacks and limitations. 

Blood culture, although a gold standard for diagnosis of sepsis is time 
consuming and not a sensitive test. Procalcitonin although sensitive for 
sepsis, also gets elevated in other inammatory conditions, hepatic 
dysfunction, inhalation injury, trauma, burns, heat stroke, fungal 

infections and anti T cell therapy. CRP is an inexpensive test, but not 
specic for sepsis as it is an acute phase reactant and rises in several 
conditions (Carrigan et al., 2004) (Becker et al., 2008) . As (8) (9)

compared to PCT and CRP, levels of microalbuminuria increase within 
hours of inammatory injury (Molnár et al., 2000) (Nawal et al., (10) 

2022) (11)

In our study the A mean age of patients was found to be 36.4 years. 
study conducted by S Todi et al. (2010) showed a mean  age of 58.17 (12) 

years (SD 18.66) and a study done by Angus et al. (2001) showed (13) 

mean age of 57.0 , as patients with age > 60 years constituted 34.8% of 
the study population. Gender distribution in our study showed that  
23(38.33%) were males and 37(61.67%) were females. In a study 
conducted by S Todi et al. (2010)  in India which studied the (12)

epidemiology of sepsis in which male patients constituted 57.71%.  
Study done by Angus DC et al. (2001)  showed male patients (13)

constituted 51.9%. In the current study, we divided the patients into 
two groups, one group had patients with sepsis and the other had 
patients without sepsis. In the current study, the median levels for ACR 
were 101.56mg/g for the sepsis and 10.08 mg/g for the non-sepsis 
groups, respectively. The levels of microalbuminuria were 
signicantly elevated among the patients with sepsis as compared to 
those without sepsis. In the present study, on carrying out the 
correlation between UACR and SOFA score, the Pearson's correlation 
coefcient was found to be 0.530 (p-value <0.005) indicating 
moderate positive correlation, i.e. rising values of UACR correlate 
with rising values of SOFA scores and vice versa. The ndings were 

(14, 15)similar to as observed by Basu et al. (2010)  in two of their studies 
(6)and also in a study by Bhadade et al. (2014) 

The reason for increased incidence of microalbuminuria in critically ill 
patients is probably the result of widespread endothelial dysfunction 
arising from the effects of cytokines, and other inammatory 
mediators, released during the intense inammatory responses that are 
associated with critical illnesses (Todi et al., 2010) . The effects of (12)

disruption of the integrity of the endothelial barrier is manifests as 
altered glomerular endothelial permeability in the kidneys, allowing 
increased amounts of albumin to escape into the glomerular 
ultraltrate. The tubular reabsorption mechanism for albumin from the 
ultraltrate is exceeded beyond its threshold capacity, leading to 
increased excretion of albumin in the urine. The degree of albuminuria 
is dependent on the intensity of the inammatory responses, and 
therefore microalbuminuria reects disease severity (Basu et al., 2010) 
(14). This probably explains the positive association observed between 
microalbuminuria and SOFA scores.

In our study, only 13.2% patients with sepsis were found to have a 
positive blood culture. The ndings are similar to a study conducted by 

(16)Marco Previsdomini et al. (2012)  where they had blood culture 
positive in 20% of ICU patients. No signicant difference between 
mean UACR values in patients  who had positive blood culture reports 
and those who had negative blood culture reports could be discerned 
(p-value = 0.934). The limitations of our study was the small sample 
size, also here we had included patients with Diabetes Mellitus and 
Hypertension which could confound microalbuminuria levels. Also 
patients with urosepsis were excluded from this study.

CONCLUSION 
Microalbuminuria is an inexpensive, rapid diagnostic tool which gets 
elevated in patients of sepsis. The presence of microalbuminuria not 
only correlates well with the presence of sepsis but its levels correlate 
well with the severity of sepsis. There is no signicant positive 
correlation between presence of microalbuminuria and positivity of 
blood culture. 
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Blood 
culture report

N Mean SD SE 
Mean

p-value

Urine Albumin-to-
Creatinine Ratio

Negative 32 134.92 82.78 14.63 0.934
Positive 6 131.90 73.46 29.99

Categorization of 
SOFA scores to 
indicate sepsis

Total 
(%)

No sepsis 
(%)

Sepsis 
(%)

Categorization 
of UACR

Normal 5 (71.4) 10 (1.9) 15(20.0)
Microalbuminuria 2 (28.6) 36 (67.9) 38(63.3)
Macroalbuminuria 0 (0.0) 7 (13.2) 7(11.7)

Total 7 53 60
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