
INTRODUCTION
Coronavirus disease (COVID-19) is an infectious disease 
caused by the SARS-CoV-2 coronavirus, which has spread 
fast over the world. The World Health Organization (WHO) has 
declared COVID-19 as pandemic in March, 2020. The 
pandemic has wreaked havoc on worldwide health systems, 
as well as economic and social growth. As of April 7th, 2022, 
42,510,428 veried COVID-19 cases and over 5,21,530 deaths 

1had been reported in India.  

The majority of persons (80%) have a moderate illness and 
recover without hospitalization, whereas the other 20% may 
become more gravely ill. Although the COVID-19 pandemic is 
still evolving, numerous studies have found a considerable 
rise in death due to non-COVID-related illnesses since the 

2beginning of the pandemic.  These ndings underscore the 
pandemic's far-reaching consequences, which go far beyond 
the immediate death caused by SARS-CoV-2. According to 
some recent data, case-fatality rates are decreasing, 

3regardless of confounding factors.  These ndings back up 
the notion that better treatment options and a better 
understanding of prognostic markers can help minimize case 
fatality. Clear signs that might predict a bad clinical outcome 
early on and identify people who might be good candidates 
for existing therapeutic choices are still elusive. The 
characteristics of patients with severe COVID-19 have been 
studied in the past.

The presence of high levels of inammatory markers such as 
c-reactive protein (CRP), interleukin-6 (IL-6), lactate 
dehydrogenase (LDH), and ferritin in individuals who have 
poor outcomes indicates an excessive inammatory 
response. At the outset, those patients were elderly and had 
co-morbidities. Low serum albumin levels have been 

4-7documented in patients with more serious consequences.

Albumin is a key protein found in the human body that has 
8,9anti-inammatory properties.  It binds to the reactive oxygen 

and nitrogen species (ROS and RNS) generated during 
10inammation, preventing cellular damage.  In hospitalized 

COVID-19 patients, low serum has a direct effect on mortality 
11-13and severe sequelae, according to a few studies.  We 

conducted this study to nd out the prediction of survival in 

Terminally Ill COVID-19 Patients using Plasma Albumin 
Levels.

MATERIALS AND METHODS
It is a retrospective study carried out in the department of 
General Medicine at HSK hospital, Bagalkot, Karnataka after 
obtaining institutional ethical committee approval. We 
included 100 patients of RT-PCR positive COVID-19 conrmed 
cases. Consent was not taken from subjects as it was 
retrospective study, however required permissions were 
obtained from hospital authority. We excluded patients with 
incomplete data.

All the cases of COVID-19 were reviewed with thorough 
history, clinical examination, and lab investigations. Severity 
of COVID-19 was determined using CT severity index.

As dened by WHO guidelines, infections were dened as severe 
in cases of fever or suspected respiratory infection, plus one or 
more of the following: respiratory rate >30 breaths/min, severe 

14 respiratory distress or SpO2 ≤93% on room air. The secondary 
outcome of the study was the death of the patient within 30 days of 
the rst ED evaluation. Mortality was reconstructed using death 
charts or by directly contacting the registry ofce. Critical patients 
fulll any of the three criteria: respiratory failure and require 
mechanical ventilation; shock incidence; admission to ICU with 
another organ failure. The serum albumin levels <35 g/L was 
dened as hypoalbuminemia. All laboratory ndings were 
collected from COVID-19 patients at three time points including 
weeks 1, 2 and 3–4 from onset or the rst positive nucleic acid test 
to blood collection. To ensure the accuracy and completeness of 
the data, all authors reviewed the extracted data and revised 
errors immediately by checking the original case data after the 
errors were found.

Statistical Analysis
Statistical analysis was performed using SPSS 22.0. 
Continuous variables are assessed as mean ± SD or median 
[IQR] and analyzed using Student's t test and Mann–Whitney 
U-test for normal distributed data or non-normal distributed 
data, respectively. Categorical variables are presented as 
frequency and percentages and analyzed using χ2 test or 
Fisher's exact test as appropriate. p value of < 0.05 is 
considered statistically signicant.
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RESULTS
Demographic characteristics
Among the total 100 cases, 77% were males and 23% were 
females with a mean age of 52.9± 14.9 years. Patients were 
grouped as mild, moderate and severe COVID based on CT 
severity score. A total of 44 patients were identied to be admitted 
with severe COVID. Table 1 shows the patients' demographic and 
clinical characteristics in the study and the differences between 
the three groups based on the severity of COVID. 

As expected, older patients and patients with co-morbidities 
had severe COVID and mortality rate was high among severe 
cases (p<0.05).

Table 1:Demographic and clinical status of COVID-19 patients

Several laboratory tests were done in COVID-19 cases. Total 
leucocyte count and albumin were signicantly altered in 
moderate and severe cases. Neutrophil-lymphocyte ratio is 
altered in all COVID-19 cases. Platelet count was signicantly 
decreased in severe cases. 

Table 2: Laboratory parameters of COVID-19 patients

The mortality rate in our study was 34%. Table 3 shows the 
distribution of demographic and clinical characteristics among 
dead and discharged COVID patients. Majority of the mortality 
was from aged patients, who were diabetic and had IHD. This 
was statistically signicant with p value less than 0.05.

Table 3: Demographic And Clinical Status Of COVID-19 
Patients According To Outcome

The mortality rate in our study was 34%. Table 3 shows the 
distribution of demographic and clinical characteristics 
among dead and discharged COVID patients. Majority of the 
mortality was from aged patients, who were diabetic and had 
IHD. This was statistically signicant with p value less than 
0.05.

Table 4: Laboratory parameters of COVID-19 patients 
according to outcome

DISCUSSION
The most relevant observation of this retrospective 
observational study was that in a sample of 100 conrmed 
COVID-19 patients from our teaching hospital, on admission 
albumin levels were much lower in severe cases and also was 
affected mortality.

In our study, factors such as age, presence of co-morbid 
conditions like diabetes and IHD, increased total count, 
increased neutrophil-lymphocyte ratio and most importantly 
hypoalbuminemia were associated with mortality in COVID-
19 severe cases. This fact was in the same line of evidence as 

15-19previously reported ndings.  

The mortality rate (34%) of our study was similar to that by Prof 
Yu (28.4%), but signicantly higher than that from other 

4, 20-21studies (1.4, 3.2, 11 and 15%).  The present study shows that 
low serum albumin levels on admission of conrmed COVID-
19 infected patients were associated with mortality. Similar to 
our study, Huang et al., reported hypoalbuminemia in almost 

1181% of non-survivors of severe COVID-19 patients.  Lower 
albumin and platelet levels were found to be linked to the 

22severity of COVID-19 pneumonia and death.

The causes causing COVID19 hypoalbuminemia have not been 
7adequately investigated or explained. In a prior study  and the 

current investigation, hypoalbuminemia was detected more 
frequently in severe COVID19 cases compared to mild 

23 instances. Albumin is generated in the liver and has a serum 
half-life of about 21 days. This phenomenon is not explained 
solely by liver damage as a result of hepatocellular dysfunction.

Study Limitations: 
1. This is single center retrospective study.
2. No follow-up was done to assess the long-term effects of 

hypoalbuminemia.
3. COVID-19 patients with abnormal liver function will have 

hypoalbuminemia. Unfortunately, our data had no 
available data on liver function.

CONCLUSION:
The present study has shown a signicant association 

Variables COVID severity p- 
valueMild 

(n=46)
Moder
ate 
(n=10)

Severe 
(n=44)

Mean Age in years 49.02± 
14.5

43.4±1
6.6

59.05±1
2.6

<0.001

Age 20-40 years 16 
(34.8%)

5 (50%) 4(9.1%) 0.007

41-60 years 17 (37%) 4 (40%) 20(45.5
%)

>61 years 13 
(28.3%)

1 (10%) 20(45.5
%)

Gender Male 35 
(76.1%)

8 (80%) 34 
(77.3%)

0.963

Female 11 
(23.9%)

2 (20%) 10 
(22.7%)

Co-
morbidities 

Hypertensi
on 

4 (8.7%) 4 (40%) 14 
(31.8%)

0.01

Diabetes 
Mellitus

5 (10.9%) 2 (20%) 19 
(43.2%)

0.002

IHD 0 0 5 (5%) 0.035

Asthma 0 0 2 (4.5%) 0.189

Outcome Death 2 (4.3%) 0 32 
(72.7%)

<0.001

Discharge 44 
(95.7%)

10 
(100%)

12 
(27.3%)

Laboratory Parameters COVID severity p-
valueMild 

(n=46)
Moderat
e (n=10)

Severe 
(n=44)

Hemoglobin (g/dl) 12.3±1.3 12.4±1.3 12.1±1.5 0.84

Total count (per ml) 7858.7±
3071.1

12290±
7749.3

11927.3
±8053.8

0.005

Neutrophil-lymphocyte 
ratio

4.23±2.
6

4.1±2.2 5.5±2.9 0.073

Platelet count (lac per 
ml)

2.51±0.
99

2.46±1.
4

1.85±1.
3

0.027

Albumin (g/dl) 4.02±0.
13

3.85±0.
21

3.21±0.
19

<0.001

Variables Outcome p-
valueDeath (n=34) Discharge (n=66)

Mean Age in years 61±11.2 48.7±14.9 <0.001

Laboratory 
Parameters

Outcome p-value

Death Discharge

Hemoglobin (g/dl) 12±1.5 12±1.3 0.339

Total count (per ml) 13547.1±8541.9 8312.1±42
19.4

<0.001

Neutrophil-
lymphocyte ratio

6.17±2.8 4.05±2.4 <0.001

Platelet count (lac 
per ml)

171705.9±138992.8 247348.5±
105367.7

0.003

Albumin (g/dl) 3.08±0.83 3.95±0.71 <0.001
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Age 20-40 years 2 (5.9%) 23 (34.8%) 0.001

41-60 years 14 (41.2%) 27 (40.9%)

>61 years 18 (52.9%) 16 (24.2%)

Gend
er

Male 24 (70.6%) 53 (80.3%) 0.274

Female 10 (29.4%) 13 (19.7%)

Co-
morbi
dities

Hypertension 11 (32.4%) 11 (16.7%) 0.073

Diabetes 
Mellitus

16 (47.1%) 10 (15.2%) 0.001

IHD 4 (11.8%) 1 (1.5%) 0.026

Asthma 0 2 (3%) 0.305



between serum albumin levels, platelet count and NLR with 
mortality. Hypoalbuminemia is associated with higher 
mortality in COVID-19 patients.
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