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Abstract
Background Dyslipidemia has been reported in patients with virus infections. This study was performed
to evaluate the blood lipid pro�le in the patients with coronavirus disease 2019 (COVID-19), and exploring
the underlying factors in its development and their predictive value for the severity of COVID-19.

Methods In a case-control study, the lipid pro�le of patients with COVID-19 at the �rst admitted to two
clinical centers in the west of Iran (July 2020 to Dec. 2020) and age- and gender-matched healthy people
were explored. Three groups of controls, patients with the severe form of Covid-19 (admitted to the
intensive care unit (ICU)), patients with Covid-19 with less intensity (outpatient admission), were de�ned
for the subjects included in the study. The predictive values of different variables obtained from medical
records for COVID-19 severity were analyzed.

Results Generally, 48 outpatients and 49 ICU patients, including 70 men and 23 women with a mean age
of 62.4±13.5 years, were included in the study. The control group consisted of 32 people, match sex and
age with the patient groups. The mean triglyceride (TG) in the Covid-19 groups was higher than the
control group, but there was no signi�cant difference between them. The mean cholesterol in the patient
groups was lower than the control group (p=0.001). The mean of low-density lipoprotein cholesterol (LDL-
C), and high-density lipoprotein cholesterol (HDL-C) was signi�cantly different in the patient groups; HDL-
C in the ICU group was more than outpatient, and LDL-C in the outpatient group was more than ICU
(P<0.05). LDL-C and HDL-C in the ICU group were less than the control group, but there was no
statistically signi�cant difference between the two mentioned groups. The frequency of diabetes and
hypertension was higher in the ICU group than in the outpatient group (P<0.001). Furthermore, LDL-C level
was associated with disease severity (odds ratio (OR): 0.966, 95% con�dence interval (CI): 0.944-0.989,
P= 0.004).

Conclusion Lipid pro�les in Covid-19 patients have different faces from healthy individuals. In the severe
form, the lipid status has a different pro�le from the less severe form of Covid-19 disease. LDL-C level
can be used as an indicator to determine the severity of Covid-19 disease.

Introduction
Since the onset of the Covid-19 coronavirus pandemic worldwide (December 2019), various clinical
studies including aging [1], D-Dimer [2], C-reactive Protein [1], albumin depletion [1], and a history of
diabetes [3] have been reported as risk factors associated with disease severity. Previous studies have
hypothesized that viruses affect cellular metabolism due to the high anabolic need of virus-infected cells.
To produce a vision, the entire cell biosynthesis apparatus undergoes rearrangement, and this process
usually causes major changes in cellular lipidome [4–6]. Viruses lack basic metabolic processes and
depend on the host's metabolic machinery. Lipids are used in the basal structure and membranes of
viruses. Viruses for replication, membrane fusion, envelop formation, endocytosis, and transformation
relies on the lipid [7, 8]. Signi�cant changes in low-density lipoprotein cholesterol (LDL-C), high-density
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lipoprotein cholesterol (HDL-C), and other lipid pro�les have been observed during lung infections and
in�ammation [9]. Changes in lipid metabolism in patients with in�ammatory conditions are associated
with adverse clinical outcomes. It was suggested that SARS-CoV-2 can induce excessive and uncontrolled
cytokine storms in patients with a critical condition, which is associated with disease severity and poor
prognosis [10]. Increased cytokines may alter the lipid pro�le of patients with COVID-19 [11].

Dyslipidemia caused by COVID-19 has been greatly underestimated, therefore has been led to poor
treatment choices in these patients. In this study, we evaluated the status of lipid pro�le in patients with
COVID-19 who for the �rst time admitted to the two medical centers of Imam Reza and Golestan
Kermanshah, Iran.

Subjects And Methods
Study design and patient selection

This case-control study was conducted in two clinical centers, approved by the local ethics board of
Golestan and Imam Reza Hospitals, Medical University of Kermanshah. A total of 97 patients with COVID-
19, from July 2020 to Dec. 2020, with completed lipid pro�le (TG, total cholesterol (TC), LDL-C, and HDL-
C) in the electronic medical record at the time of admission to the hospital and before any treatment
interventions, were included. Patients with con�rmed COVID-19 were diagnosed based on a positive
SARS-CoV-2 nucleic acid RT-PCR result, using specimens derived from sputum, throat swab, or
nasopharynx swab. Then they were divided into two categories outpatient (as less severe covid-19) and
inpatient (as severe covid-19).

General clinical characteristics, including gender, age, comorbidities were collected from the electronic
medical record (EMR).
Lipid pro�le measuring

Lipid pro�le was measured using a biochemical auto-analyzer (Mndary, BS 420, China) according to the
manufacturer’s instructions (Biorexfars, Iran). Total cholesterol, TG, HDL-C, and LDL-C were measured
using the cholesterol oxidase-p-aminophenazone (CHOD-PAP) method; the glycerol phosphate oxidase-p-
aminophenazone (GPO-PAP) method; the direct-hydrogen peroxide method; and the direct-surfactant
removal method, respectively. The lipid pro�le data included in this study were from the fasting blood
samples on the �rst admission of patients.
Statistical analysis

The obtained data were statistically analyzed using SPSS 22 Statistical software. The results of
qualitative variables were reported in frequency (percentage) and to compare these variables, the Chi-
square and Fisher's exact tests were used.

Quantitative variables were reported as a mean ± standard deviation (SD). The t-test and ANOVA were
used to compare the means of independent groups.
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To determine the risk factor for disease severity, at �rst univariate logistic regression method was used,
and then signi�cant independent variables were entered into the multivariate regression model. The
signi�cance level in all tests was considered less than 0.05.

Results
Generally, 48 outpatients and 49 ICU patients, including 70 men and 23 women with a mean age of 62.4 
± 13.5 years, were included in the study. The control group consisted of 32 people, match sex and age
with the patient groups (Table 1).

People with a history of diabetes, hypertension, cancer, an autoimmune disorder, and
hypercholesterolemia (taking statins) were more in the ICU group than the outpatient group, but only in
terms of the frequency of diabetes and hypertension, there was a statistically signi�cant difference
between the two groups of patients (P < 0.001) (Table 1).

Of the total patients, 55 (41.7%) cases died of Covid-19, of which 31.3% belonged to the outpatient group
and 81.6% belonged to the ICU group (Table 1). There was a statistically signi�cant difference between
patient groups in terms of survival status (p < 0.001).

There was no statistically signi�cant difference between the three groups in terms of mean TG (P = 
0.208). Although the mean TG in the ICU group was lower than the outpatient group, there was no
signi�cant difference between them. However, the lowest mean was related to the control group (130.3 ± 
29.7) and it decreased from the outpatient group, ICU, and control group, respectively (Table 2).

There was a statistically signi�cant difference between the three groups in terms of mean cholesterol (p 
= 0.013). The lowest mean was in the ICU group so that cholesterol levels of control, outpatient, and ICU
were decreasing, respectively (Table 2). Although cholesterol was lower in the ICU group than in the
outpatient group, there was no statistically signi�cant difference between them (p = 0.735).

The mean LDL-C was signi�cantly different in the three groups (P < 0.001). The mean of this factor
decreased in the outpatient, control, and ICU groups, respectively. There was a statistically signi�cant
difference between the outpatient group and the ICU (P < 0.001).

The mean HDL-C was different in the three groups (p = 0.001). Although the mean HDL-C in the outpatient
group was lower than the control group (p = 0.001), there was no signi�cant difference between the two
groups of patients (Table 2).

To determine the risk factor for the severity of Covid-19, univariate and multivariate logistic regression
methods were used, the results of which are presented in Table 3. Based on univariate regression
analysis, only LDL-C and HDL-C variables were considered as risk factors for Covid-19 (HDL-C: odds ratio
(OR): 1.070, 95% con�dence interval (CI): 1.001–1.143, P = 0.047; LDL-C: OR: 0.963, CI: 0.941–0.986, P = 
0.02), and in multivariate regression analysis, only LDL-C variable was recognized as a risk factor (OR:
0.966, CI: 0.944–0.989, P = 0.004).
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Discussion
In this study, we investigated the blood lipid pro�le in the patients with COVID-19 and explored the
underlying factors in its development and their predictive value for the severity of COVID-19. This study
was performed on patients who have not yet received treatment for Covid-19 disease. Previous studies
suggested dyslipidemia in viral infections [12, 13] and COVID-19 as well [14, 15]. Various studies have
been performed on the role of cholesterol in pulmonary function. In this regard, the mechanism by which
LDL-C is linked to the cholesterol of surfactant in the lungs of hamsters was investigated. LDL-C and
HDL-C of the bloodstream were taken by the lungs through speci�c receptors, thereby inhibiting the local
biosynthesis of pulmonary cholesterol [16]. Other observational studies on animal models have shown
that HDL-C acts as the primary source of antioxidant vitamin E for alveolar epithelial cells of type II [17],
causing surfactant production by type II cells and the growth of lung �broblasts [18]. It was shown that,
although cholesterol is essential for the function of type II alveolar cells, the pulmonary surfactant and
pulmonary phospholipid in a high-cholesterol (2%) diet impair surfactant function. Indeed, increased
cholesterol in the diet has been shown to alter the synthesis, composition, and function of surfactants
[19].

According to previous �ndings, dyslipidemia is common in Covid-19 patients. We found that blood levels
of HDL-C and LDL-C in the severe and less severe forms of Covid-19 disease have different faces, so that
the level of HDL-C, unlike LDL-C, is lower in the less severe form of the disease than in the severe form.
However, only the LDL-C variable was recognized as a risk factor. Clinical data show that HDL-C
concentration decreases immediately after infection and there is a signi�cant relationship between
decreased levels and poor prognosis in infectious diseases [20–22]. It is possible that due to passing the
early course of the disease, in this study there was no decrease in HDL-C level in the severe form of the
disease. About dyslipidemia in Covid-19 patients, some studies have reported a decrease in lipid pro�les
as the disease progresses [23, 24]. Contrary to our study, in studies by Li et al. and Wang et al., a decrease
in HDL-C levels was observed in severe cases of the disease, and this factor was reported as a risk factor
for disease severity [23, 25]. However, some studies are consistent with our results and have reported
decreased LDL-C levels as a risk factor for disease severity [26].

We also examined the relationship between comorbidities in the study population and disease severity.
Among the factors such as diabetes, hypertension, history of hypercholesterolemia, cancer, autoimmune
diseases, and DVT, which were recorded in the patients' clinical �le, only the frequency of two variables of
diabetes and hypertension in severe and less severe Covid-19 had signi�cant differences but were not
considered as a risk factor for disease severity. Recent studies on the risk factors associated with disease
severity and poor prognosis support the belief that diabetes [27, 28] and hypertension [29, 30] are the
most important risk factors for rapid progression and poor prognosis of Covid-19.

In our study, only 6.1% of the total population had a history of hyperlipidemia and taking statins
(including lovastatin, atorvastatin, rosuvastatin, and simvastatin). However, these people, along with
those with no previous history of hyperlipidemia, developed dyslipidemia following Covid-19. Following
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the outbreak of Covid-19, research has also been done on the effect of existing drugs on the virus, and
articles have been published on the role of statins in relieving the symptoms of Covid-19 and other viral
infections [31–33]. However, there is a dilemma as to what stage of the disease and in which group of
COVID-19, statin therapy is bene�cial, and what type and the dose of statin to be given [34]. Our study
population with a history of hyperlipidemia and taking the Statins are not comparable to recent studies
due to its small sample size. Therefore, to prove the role of statins in the Covid-19 disease, more detailed
clinical trials with larger sample sizes are needed.

This study was performed in two medical centers dedicated to the admission of patients with Covid-19,
and the study population was those who had not yet received treatment for their disease, so what was
concluded from the effect of the disease on the lipid pro�le was without therapeutic intervention. In our
clinical centers among Covid-19 patients, request the lipid pro�le test was not routine; on the other hand,
due to the inclusion criteria, the sample size of the study was affected, and this was the limitation of our
study.

Conclusion
Lipid pro�les in Covid-19 patients have different faces from healthy individuals. In the severe form, the
lipid status has a different pro�le from the less severe form of Covid-19 disease. LDL-C level can be used
as an indicator to determine the severity of Covid-19 disease.
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Tables
Table 1 Clinical characteristics of patients with confirmed COVID-19
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Variables Total
(n=132)

Outpatients
(less Sever
COVID-19)
(n=48)

Inpatients (
Sever COVID-
19) (n=49)

Control
(n=32)

P-
value*

Age (years) 62.4±13.5 63±14.3 65.3±14.33 58.03±10.23 0.052

Men (%) 43
(32.6%)

38 (79.2%) 32(65.3%) 19 (54.3%) 0.308

Comorbidities

Diabetes 23
(23.7%)

7 (14.6%) 16 (32.7%) 0 <0.001

Hypertension 43
(32.6%)

18 (37.5%) 25 (52%) 0 <0.001

Cancer 7 (5.3%) 2 (4.2%) 5 (10.2%) 0 0.436

DVT 4 (4.1%) 2 (4.2%) 2 (4.1%) 0 0.561

Autoimmune disorder 13 (9.8%) 4 (8.3%) 9 (18.4%) 0 0.147

Hypercholesterolemia

Statins consuming

8 (6.1%) 1(2.1%) 7 (14.3%) 0 0.059

Survival

Alive 77
(58.3%)

33 (68.8%) 9 (18.4%) 32 (100%) <0.001

Death  55
(41.7%)

15 (31.2%) 40 (81.6%) 0

*between two patient groups
DVT: Deep vein thrombosis
 

Table 2 Lipid profile results of patients with confirmed COVID-19
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variable Total (n=132) Mean Standard Deviation P-value

TG outpatient 48 157.60 92.465 0.208

ICU 49 149.59 63.897

control 35 130.31 29.709

Total 132 147.39 70.075

Cholesterol outpatient 48 149.85 41.135 0.013

ICU 49 145.00 28.518

control 35 165.71 19.535

Total 132 152.26 32.777

LDL-C outpatient 48 69.65 28.394 <0.001

ICU 49 52.16 17.500

control 35 59.46 6.608

Total 132 60.45 21.674

HDL-C outpatient 48 34.06 7.332 0.001

ICU 49 37.08 6.757

control 35 39.63 4.531

Total 132 36.66 6.800

TG: Triglyceride; LDL-C: low-density lipoprotein cholesterol; HDL-C: high-density lipoprotein
cholesterol

Table 3 The risk factor for the severity of Covid-19 among lipid profile results of patients with
confirmed COVID-19

Multivariate analysisUnivariate analysisVariable

p-valueCI 95% for ORORp-valueCI 95% for OROR

   0.6170.994 - 1.0040.999TG

   0.4960.985 - 1.0080.996Cholesterol

0.0040.944 - 0.9890.9660.0020.941 - 0.9860.963LDL-C

   0.0471.001 - 1.1431.070HDL-C
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TG: Triglyceride; LDL-C: low-density lipoprotein cholesterol; HDL-C: high-density lipoprotein
cholesterol

 
 


