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ABS TRACT  
 

 

BACKGROUND 

The world is still experiencing corona virus disease-19 (COVID-19) pandemic. So 

far, we experienced a total of more than 23 crore cases and 47 lakh deaths from 

COVID 19 disease. Severe acute respiratory syndrome – corona virus – 2 (SARS-

CoV-2) was believed to affect lipid metabolism, with many authors reporting an 

increase in triglycerides and a decrease in high density lipoprotein (HDL) levels. 

This study gave the clinical features of COVID-19 patients with various HDL-C levels 

and an interrelation between HDL-C levels and the risk for adverse outcome in the 

form of deaths. 

 

METHODS 

We conducted a cross sectional study on 100 COVID-19 adult patients diagnosed by 

reverse transcription – polymerase chain reaction (RT-PCR) test admitted to the 

medicine department, from January 2020 to December 2020, who were also tested 

for lipid parameters. The detailed history and lab parameters of the patients were 

collected and the severe outcome of the same was measured in terms of deaths. 

 

RESULTS 

The mean age of study participants was 57.92 ± 12.41 years. Majority of the 

participants were from the age group of 41 to 60 years with 50 patients (50 %). 

There were 73 males (73 %) and 27 females (27 %) in our study. We observed that 

a total of 36 patients had co-morbidities (36 %), such as diabetes seen in 22 cases 

(22 %), hypertension in 18 cases (18 %), ischaemic heart disease (IHD) in 8 cases (8 

%). A significant association was seen between the presence of co-morbidities and 

deaths in our study (P = 0.043). A significant association was seen between the 

patients who required intensive care and deaths (P < 0.001). We found a significant 

difference between the triglycerides and HDL parameters of lipid profiles in 

patients who died as compared to those who survived. (P < 0.05) The mean 

triglyceride level in patients who died was 223.14 ± 56.59, significantly higher than 

those who survived 134.43 ± 96.16. (P = 0.003) 

 

CONCLUSIONS 

The lipid profile evaluation in our study was found to be effective in detecting the 

correlation of severity and outcome in COVID-19 patients. We conclude that the 

severity of COVID-19 cases is associated with low HDL and high triglyceride levels. 
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BACK GRO UND  
 

 

 

COVID 19 infection caused by severe acute respiratory 

syndrome corona virus - 2, which was first reported in 

Wuhan in 2019, has spread globally.1,2As of September 2021, 

the world has experienced a total of more than 23 crore cases 

and 47 lakh deaths from COVID-19 disease.3,4 India reported 

more than 3 crore cases and around 4.4 lakh deaths from 

COVID-19 disease.5 The pandemic is not yet over and all over 

the world healthcare facilities are struggling to handle the 

cases of COVID-19 disease. 

As the number of COVID-19 patients is dramatically 

increasing worldwide and treatment in intensive care units 

(ICU) has become a major challenge, early recognition of 

severe forms of COVID-19 is essential for timely triaging 

patients.3 While the clinical status, in particular peripheral 

oxygen saturation levels and concurrent co-morbidities of 

COVID-19 patients, several laboratory parameters may 

facilitate the assessment of disease severity. Parameters like 

serum levels of C-reactive protein (CRP), D-dimers ferritin, 

and lipid profile may be used in the risk stratification to 

predict severity in COVID-19 in hospitalized patients.3 

SARS-CoV-2 was believed to affect lipid metabolism. The 

lipid profile parameters significantly changed in COVID-19 

patients with many authors reporting an increase in 

triglycerides and a decrease in HDL in patients with COVID-

19 disease, but the variation and effects of high-density 

lipoprotein cholesterol (HDL-C) in COVID-19 were 

uncommon. High-density lipoproteins (HDLs) transport 

cholesterol from extra hepatic tissues to the liver for its 

metabolism. Even though the primary role of HDLs is the 

prevention of atherosclerosis, many recent studies have 

found different properties of HDLs like anti-infection, anti-

inflammatory, anti-apoptotic or antioxidant properties.6,7 

In addition, HDLs are believed to protect against many 

infectious diseases. It was noticed that patients with low HDL 

levels manifested as having an increased risk of infection and 

a poor outcome.8,9Hence, it was concluded that HDL levels are 

perhaps associated with the outcome of COVID-19 patients. 

This study gave the clinical features of COVID-19 patients 

with various HDL-C levels and an interrelation between HDL-

C levels and the risk for developing severe events. 

 

 

Obje c ti ve s  

 To assess the lipid profile in patients with COVID-19. 

 To compare HDL and triglycerides with severity in 

COVID-19 infection. 

 

 
 

ME TH OD S  
 

 

This was a cross sectional study done at the Department of 

Medicine at Krishna Medical College and Hospital, Karad, A 

tertiary care centre and teaching hospital in Western 

Maharashtra. 

All adult COVID-19 patients diagnosed by reverse 

transcription-polymerase chain reaction admitted to the 

medicine department, from January 2020 to December 2020, 

who were tested for blood lipid levels were considered in the 

current study. Patients with age below 18 years and those 

who had not been tested for blood lipids were excluded. 

Ethical approval was taken from the Institutional Ethics 

Committee before starting the study. COVID-19 positive 

patients were enrolled, detailed history and lab parameters 

were collected, the severe outcome was measured in terms of 

deaths. 

 

 

Sam ple Si ze  C al cul ati o n  

According to study conducted by Wang G et al.10 the patients 

with low HDL cholesterol had 37 % severe cases, so p = 37 %. 

 

Using formula for sample size (n) calculation, 

 
𝑛 = 4 × p × q

𝑒2
 

 

Where, 

p = 37 % = 0.37 

q = 1 - p = 0.63 

Taking e, absolute error of 10 %, e = 0.1 

So, 

 
𝑛 = 4 ×  0.37 × 0.63

0.1 × 0.1
 

 

N = 93.24 = 94 

A minimum of 94 patients was to be included in the study, 

rounding it up to 100. 

 

 

S ta ti s ti cal  An aly si s  

Data was collected using a semi-structured pretested 

questionnaire; data collected was entered in Microsoft Excel. 

Data is represented in frequencies, percentages, charts and 

graphs. The mean and standard deviation of quantitative 

variables are shown. Appropriate statistical tests are applied 

using Statistical Package for Social Sciences (SPSS) software 

version 21 for analysis. The chi-square test is used for 

association and the student’s t-test is used for comparison 

between the study variables. Statistical significance is 

considered at p < 0.05. 

 

 
 

 

RES ULT S  
 

 

 

The mean age of study participants was 57.92 ± 12.41 years. 

The majority of the participants were from the age group of 

41 to 60 years with 50 patients (50 %) followed by 61 to 80 

years with 32 patients (32 %) and 21 to 40 years with 18 

participants (18 %). 

No significant difference was seen between the mean age 

of the participants who survived and died in our study (p = 

0.46). The mean age of patients who survived was 57.71 ± 

10.24 years and the patients who died was 58.67 ± 13.44 

years. 

There were 73 males (73 %) and 27 females (27 %) in 

our study. The male to female ratio was 2.7 : 1. There was no 

significant association between gender and survival (p = 

0.71). Out of 27 females, 2 expired (7.41 %) and 25 survived 

(92.59 %). Out of 73 males, 5 expired (6.85 %) and 68 

expired (93.15 %). 
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We observed that a total of 36 patients had co-

morbidities (36 %), such as diabetes seen in 22 cases (22%), 

hypertension in 18 cases (18 %), IHD in 8 cases (8 %), 

chronic obstructive pulmonary disease (COPD) in 4 cases (4 

%). A significant association was seen between the presence 

of co-morbidities and deaths in our study (p = 0.043), with 5 

deaths (13.89 %) amongst 36 cases with co-morbidities and 

just 2 deaths (3.135) amongst 64 cases with co-morbidities. 

 
 No Co-morbidities Co-morbidities Total 

Survived 62 31 93 

Expired 2 5 7 

Total 64 36 100 

Table 1. Association between Comorbidities and Deaths 

P < 0.001, Significant 

 

A significant association was seen between the patients 

who required intensive care and deaths (p < 0.001). A total of 

16 cases required ICU admissions; out of which 6 had died 

(37.5 %) and out of 84 cases managed in the ward, only one 

patient had died (1.19 %). (Table 1) 

We found a significant difference in lab parameters of 

patients who died than those who survived in the case of 

aspartate aminotransferase (AST), alanine aminotransferase 

(ALT) and serum creatinine (p < 0.05). (Table 2) 

 
Expired Mean SD P-Value 

D dimer 
Yes 1.54 1.88 

> 0.05 
No 0.69 2.03 

Ferritin 
Yes 447.57 328.30 

> 0.05 
No 354.72 373.50 

Pro-calcitonin 
Yes 0.28 0.14 

> 0.05 
No 0.76 1.15 

IL 6 
Yes 41.00 27.71 

> 0.05 
No 65.88 56.50 

Haemoglobin 
Yes 11.79 2.42 

> 0.05 
No 12.79 1.84 

TLC 
Yes 7500.00 3052.87 

> 0.05 
No 7258.06 3204.80 

Serum albumin 
Yes 3.23 0.47 

> 0.05 
No 3.28 0.38 

AST 
Yes 60.14 15.57 

0.015* 
No 43.83 34.41 

ALT 
Yes 63.29 20.05 

0.025* 
No 41.17 25.07 

Serum billirubin 
Yes 0.94 0.20 

> 0.05 
No 0.81 1.48 

Serum creatinine 
Yes 1.31 0.45 

<0.001* 
No 0.93 0.24 

Table 2. Difference in Lab Parameters of Patients Who Died Than 

Those Who Survived 

*Significant difference 

 

 

Tab le  1.  La b P ar ame ter s a nd Dea th s  

We found a significant difference between the triglycerides 

and HDL parameters of lipid profiles in patients who died as 

compared to those who survived (p < 0.05). 

The mean triglyceride level in patients who died was 

223.14 ± 56.59, significantly higher than those who survived 

134.43 ± 96.16 (p = 0.003) 

The mean HDL levels in patients who died were 32.71 ± 

10.01, significantly lower than those who survived 45.59 ± 

10.12 (p = 0.002) 

The total cholesterol levels and LDL levels were also 

higher in patients who died as compared to those who 

survived, but without any significant statistical difference (p 

> 0.05). (Table 3) 

 

Expired Mean SD P-Value 

Total cholesterol 
Yes 160.14 67.05 

0.585 
No 148.00 55.43 

Triglycerides 
Yes 223.14 56.59 

0.003* 
No 134.43 96.16 

HDL 
Yes 32.71 10.01 

0.002* 
No 45.59 10.12 

LDL 
Yes 70.71 28.00 

0.734 
No 65.66 38.31 

Table 3. Lipid Profile Parameters & Deaths 

 

 
 

 

DI SCU S SI ON  
 

 

This prospective study showed a significant association with 

lipid profile parameters and severity of COVID-19 cases. We 

observed that severe COVID-19 cases had significantly low 

HDL and high triglyceride levels (p < 0.05). 

In this study, it was seen that the triglyceride levels in 

patients who died were significantly higher than those who 

survived. The HDL levels in patients who died were 

significantly lower than those who survived. The total 

cholesterol levels and LDL levels were also higher in patients 

who died as compared to those who survived, but without 

any significant statistical significance. 

Several studies done previously have described the rapid 

changes in the lipid profile in response to COVID-19 

treatment and the progression of the disease being correlated 

with the further patient outcome.11-14 

The mechanism for the effect of lipid profile on infections 

is not clearly understood. Many explanations for this have 

been proposed. During acute infections, development of a 

hyper catabolic status and the usual undernourishment might 

be the reason. Of interest, severe patients presented 

significantly higher triglyceride and low HDL-C levels, 

denoting that the factors associated with COVID 19 

progression influence these lipid parameters. In the group of 

patients with a lipid profile that was determined before the 

infection, patients with worse outcomes were of older age 

and they also had many co-morbidities, which might have 

influenced the differences in the levels of both lipids.15,16 

As shown in our study, the lipid levels assist with the 

management of COVID-19 patients. Physicians should watch 

for lipid profile alterations as one of the poor prognostic 

criteria, which will help the decision-making process and 

earlier treatment intensification for better patient outcome. 

Our study showed that patients with low HDL-C levels 

and high triglycerides had a higher proportion of severe 

events. Hence, HDL-C and triglyceride levels may serve in a 

protective role in COVID-19 infection and that’s why COVID-

19 patients with reduced HDL-C and high triglycerides need 

proper monitoring and treatment as soon as possible to 

improve the outcomes. 

Masana L et al.11 observed that low HDL-C levels and high 

TGs during hospitalization are high risk markers for COVID-

19 patients. While in patients with pre-infection, low HDL 

cholesterol levels and high TG levels are also associated with 

the worse prognosis in COVID 19 cases. In some studies, it 

was seen that infected patients, especially those with sepsis, 

always had a significant decrease in HDL levels, but the cause 

for the decrease in HDL level was unknown. But, several 

hypotheses are thought to be possible, including a decrease in 

HDL production, overconsumption, or redistribution of HDL 

particles from intravascular to the extra vascular space.17-19 
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Guyi Wang et al.10also found that hat low HDL-C was 

correlated with poor outcomes of adult COVID-19 patients, 

and provided a basis for HDL-C to predict COVID-19 

prognosis. 

In this study, it was seen that septic patients with low 

HDL-C levels showed higher mortality and other adverse 

clinical outcomes. Several studies have found significant 

mortality increase in sepsis patients with an HDL level below 

25 mg/dl (0.65 mmol/L), so the clinical features and outcome 

of COVID-19 patients with a HDL level above and below 25 

mg/dl (0.65 mmol/L) was compared. The study concluded 

that patients with low HDL levels had a higher proportion of 

severe events, while further regression analysis also revealed 

that low HDL-C was an independent risk factor for severe 

events in COVID-19. Hence, HDL-C may play a protective role 

in COVID-19 infection. 

Our study found that low HDL and high triglycerides were 

correlated with adverse outcomes of adult COVID-19 

patients, and our study has its limitations of lower sample 

size and being a hospital based study, this was not an actual 

representing sample from the whole population of Covid-19 

patients in the community. The basic lipid profile data before 

symptom onset was unknown to us, so it is undetermined if 

the decrease in HDL-C level occurred after infection with 

SAR-CoV-2. Many previous studies showed that HDLs 

decrease significantly in the early stage of sepsis, but the time 

from the symptom onset to the detection of HDLs is different, 

which may cause some bias in the analysis of the relationship 

between HDLs and COVID-19. The HDL-C level during the 

recovery period was undetected, and the correlation between 

the dynamic changes of HDL-C and the outcome of COVID-19 

may be more valuable. 

 

 
 

 

CONC LU S ION S  
 

 

 

Covid-19 cases are still increasing all over the world, 

especially with the new serological variants and changing 

disease pattern in terms of symptoms and overall disease 

severity. It is very important to develop prognostic indicators 

for COVID-19 patients. The lipid profile evaluation in our 

study was found to be effective in detecting the correlation of 

severity and outcome in COVID-19 patients. We conclude that 

the severity of COVID-19 cases is associated with low HDL 

and high triglyceride levels. It is important to check these lab 

parameters for better patient care and suspecting the severe 

cases of COVID-19 to plan for better patient management. 
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