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Can statins reduce mortality in critically ill COVID-19 patients? A retrospective
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ABSTRACT

Background: We aimed to investigate the possible association between the continuation of
statin treatment and the mortality, length of the ICU stay, and need for mechanical ventilation
in critically ill COVID-19 cases.

Methods: This study enrolled 1860 adult patients with laboratory-confirmed COVID-19 who
were critically ill. The cases’ medical records were categorized into two groups including
comorbidities. The statin group included 930 patients who previously received statins and
continued this treatment during ICU admission. The non-statin group included 930 patients
who previously received statins but stopped taking this treatment during ICU admission. The
primary endpoints were mortality and length of ICU stay. Secondary endpoints included the
mechanical ventilation’s period, subsequent complications, and D-dimer and ferritin serum
levels.

Results: The age, sex, comorbidities, and COVID-19 CO-RADS classification showed no sig-
nificant differences between the studied groups. Among all patients who received statin and
among comorbidities subgroups, mortality was significantly reduced, and the length of ICU
stay was considerably prolonged in the non-survivors, but it was significantly shortened in the
survivors. The duration of mechanical ventilation was prolonged in the non-survivor but
shortened in the survivors. The serum ferritin level was significantly reduced among the statin
group.

Conclusion: In severely ill COVID-19 cases, continuation of statin therapy during ICU admission
reduces the patients’ mortality and enhances their survival. Hence, if a patient has a history of
statin use, physicians should consider maintaining them on their current medication.
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1. Introduction methyl glutaryl coenzyme A (HMG-CoA) reductase

Infection with the COVID-19 is the most recent global
catastrophe. Coronavirus 2 is the cause of severe acute
respiratory syndrome (SARS-CoV-2). It triggers
a powerful systemic hyperinflammatory response
known as a cytokine storm or macrophage stimulation
syndrome, which is associated with thrombotic conse-
quences [1]. Pulmonary infection is the main clinical
manifestation, with acute respiratory distress syn-
drome (ARDS) being the major cause of high mortality
rate [2]. Lung disorders, malignant diseases, cardiac
diseases, dyslipidemia, and diabetes are all regarded
as high-risk factors for severe morbidity and mortality
[3]. Because of the grave nature of this disease, it
requires intensive therapy.

Several drugs have been recommended for COVID-
19 cases. The main goals of using these medications
were to lessen the disease severity and enhance the
patients’ outcomes [4]. Statins are among the drugs
proposed to carry great benefits for COVID-19 cases
[5]. Statins are the first-line therapy for dyslipidemia.
They are low-cost, well-tolerated drugs with uncom-
mon side effects [6,7]. Statins inhibit the hydroxy

enzyme, which catalyzes the conversion of HMG-CoA
to mevalonate in the cholesterol production pathway
[8]. As a result, the cholesterol level decreases, and the
cardiovascular system becomes protected from heart
attacks and strokes. In addition, statins have antith-
rombotic, anti-inflammatory, antioxidant, antiviral,
and immunomodulatory properties [9]. Hence, statins
may help to improve the clinical consequence of
COVID-19 [10,11]. However, a few studies noted
neither a good nor a negative influence of statin on
COVID-19-associated mortality [12,13].

The statins’ efficacy in COVID-19 cases remains to be
elucidated. The effects of statin discontinuation after
hospital admission are not taken into consideration as
most documentation of statin medication is depen-
dent mainly on outpatient data. Furthermore, if inpa-
tients are on statins, their therapy may be discontinued
if they are going to the ICU [14]. Therefore, the current
study was conducted among severely ill COVID-19
cases to explore the correlation between continued
statin treatment and mortality, length of the ICU stay,
and need for mechanical ventilation.
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2. Methods
2.1. Ethical considerations

This study obtained approval from the Ethics
Committee of the Faculty of Medicine, Ain Shams
University, Egypt. We ensured protection of patients’
privacy and anonymity, and data were allowed only for
the investigators.

2.2. Study design, setting, and duration

This retrospective cohort study was conducted at Ain
Shams University Quarantine Hospital and The Obour
Specialized Hospital's between April 2020 and
September 2021 using the medical files of the con-
firmed hospitalized COVID-19 patients.

2.3. Participants

Severely ill COVID-19, adult (>18 years), Egyptian cases
were included. A nasopharyngeal swab was required for
the polymerase chain reaction test to identify COVID-19.
We excluded pregnant women and patients whose
medications prior to admission were not identified.

Patients were randomized into two groups with
comorbidities subgroups. The statin group included
930 participants who were given statins before
admission and continued this treatment in the ICU.
The non-statin group included 930 patients who
received statins prior to admission and did not con-
tinue this treatment in the ICU. The patients’ demo-
graphics, comorbidities, laboratory and radiological
data, need for mechanical ventilation and its dura-
tion, and clinical outcomes were taken from the
patients’ medical files.

2.4. Endpoints

The primary outcomes were mortality and the length
of ICU stay. The secondary endpoints were the need for
mechanical ventilation and its duration as well as the
subsequent complications including stroke, angina,
renal failure, ARDS, and septic shock. Furthermore,
D-dimer and ferritin serum levels were evaluated.

2.5. Study size

Assuming 12% of the COVID-19 cases have received
statin and the primary outcome is the ICU hospita-
lization’s length, a sample of at least 1860 cases —
with at least 223 statin cases - achieves a power of
80% to determine an effect size of 0.2 using two
independent specimens t-test with a level of signif-
icance of 0.05.

2.6. Statistical methods

The study was conducted using the Statistical Package
for the Social Sciences (SPSS) software for Windows,
version 28.0 (IBM Corp., Armonk, NY). The normality of
quantitative data was examined utilizing Shapiro-Wilk
test. The data were reported as mean + standard
deviation (SD) and compared utilizing the indepen-
dent samples T-test. The correlations between the
analyzed groups were examined using the Chi-square
or Fisher's Exact test, and qualitative data were
reported as numbers and percentages. A p-value
<0.05 was selected to denote statistical significance.

3. Results

In this study, we analyzed the data of 1860 COVID-19
patients’ medical records who were stratified into two
groups. Statin group included 930 COVID-19 patients
with critical condition who received statins before
hospital admission and continued this treatment in
the ICU. Non-statin group included 930 critically il
COVID-19 cases who underwent statins prior to hospi-
tal admission but stop this treatment in the ICU.

The studied groups were comparable as regard age,
sex, comorbidities including obesity, hypertension,
and diabetes mellitus, and COVID-19 CO-RADS classifi-
cation (Table 1).

Among all patients who received statins including
the comorbidities subgroups, the mortality was signif-
icantly reduced compared to those in the non-statin
group, while stroke, angina, renal failure, ARDS, and
septic shock were less frequent than the non-statin
group but did not reach statistical significance
(Table 2).

Among the non-survivors of the statin group and
the comorbidities subgroups, the duration of ICU stay
was significantly longer compared to those in the non-
statin group. Meanwhile, among the survivors of the
statin group and the comorbidities subgroups, the
length of ICU stay was considerably shorter than
those in the non-statin group (Table 3).

Furthermore, among the non-survivors of the statin
group and the comorbidities subgroups, the period of
mechanical ventilation was longer than those in the
non-statin group. While, among survivors of the statin
group and the comorbidities subgroups, the period of
mechanical ventilation was shorter than those in the
non-statin group, with no statistically significant differ-
ences (Table 4).

The average and maximum D-dimer levels were non
significantly lower in all patients of the statin group
and comorbidities subgroups compared to those in
the non-statin groups. The average and maximum
ferritin levels were significantly lower in the statin
groups among all cases and among comorbidities sub-
groups. The statin group showed significant relative



Table 1. Demographic and baseline patients’ characteristics.
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Variables Statin, N (%) No statin, N (%) p-value
Age (year), Mean + SD 60.8 + 14.6 613 £ 149 0.523
Age categories (year) 20 -39 99 (10.6%) 95 (10.2%) 0.738
40 - 59 283 (30.4%) 276 (29.7%)
60 — 79 477 (51.3%) 475 (51.1%)
>80 71 (7.6%) 4 (9.0%)
Sex Male 544 (58.5%) 556 (59.8%) 0.571
Female 386 (41.5%) 374 (40.2%)
Obesity 616 (66.2%) 624 (67.1%) 0.694
Hypertension 409 (44.0%) 420 (45.2%) 0.608
Diabetes mellitus 250 (26.9%) 223 (24.0%) 0.151
Serum cholesterol (mg/dL), (Mean + SD) 2704 + 179 271.1 £ 184 0.417
CORADS v 350 (37.6%) 345 (37.1%) 0.811
Vv 580 (62.4%) 585 (62.9%)

Notes: Data are presented as mean + SD or number of patients and percentage. P-values are based on the independent-test or
chi-square test.
Abbreviations: SD: standard deviation; N: number; CORADS: COVID-19 CO-RADS classification.

Table 2. Stroke, angina, renal failure, acute respiratory distress syndrome, septic shock, the need for ventilator support, and the in-
hospital mortality.

Relative effect

Events Subgroups Statin, N (%) No statin, N (%) p-value RR (95% Cl)
Stroke Obesity 9 (1.5%) 18 (2.9%) 0.086 0.51 (0.23-1.12)
No obesity 4 (1.3%) 3 (1.0%) 0.999 1.30 (0.29-5.76)
HTN 7 (1.7%) 9 (2.1%) 0.652 0.80 (0.30-2.12)
No HTN 6 (1.2%) 12 (2.4%) 0.141 0.49 (0.19-1.29)
DM 5 (2.0%) 5(2.2%) 0.552 0.89 (0.26-3.04)
No DM 8 (1.2%) 16 (2.3%) 0.121 0.52 (0.22-1.21)
All cases 13 (1.4%) 21 (2.3%) 0.166 0.62 (0.31-1.23)
Angina Obesity 8 (1.3%) 1(1.8%) 0.506 0.74 (0.30-1.82)
No obesity 3(1.0%) 7 (2.3%) 0.217 0.42 (0.11-1.60)
HTN 4 (1.0%) 9 (2.1%) 0.177 0.46 (0.14-1.47)
No HTN 7 (1.3%) 9 (1.8%) 0.623 0.76 (0.29-2.03)
DM 5 (2.0%) 8 (3.6%) 0.292 0.56 (0.19-1.68)
No DM 6 (0.9%) 10 (1.4%) 0.354 0.62 (0.23-1.71)
All cases 11 (1.2%) 18 (1.9%) 0.190 0.61 (0.29-1.29)
Renal failure Obesity 2 (0.3%) 7 (1.1%) 0.178 0.29 (0.06-1.39)
No obesity 1(0.3%) 2 (0.7%) 0.620 0.49 (0.04-5.35)
HTN 1 (0.2%) 4 (1.0%) 0.374 0.26 (0.03-2.29)
No HTN 2 (0.4%) 5 (1.0%) 0.244 0.39 (0.08-2.01)
DM 1 (0.4%) 4 (1.8%) 0.153 0.22 (0.03-1.98)
No DM 2 (0.3%) 5 (0.7%) 0.453 0.42 (0.08-2.14)
All cases 3(0.3%) 9 (1.0%) 0.082 0.33 (0.09-1.23)
Acute respiratory distress syndrome Obesity 104 (16.9%) 110 (17.6%) 0.728 0.96 (0.75-1.22)
No obesity 37 (11.8%) 2 (17.0%) 0.064 0.69 (0.47-1.03)
HTN 69 (16.9%) 8 (18.6%) 0.521 0.91 (0.68-1.22)
No HTN 72 (13.8%) 84 (16.5%) 0.235 0.84 (0.63-1.12)
DM 47 (18.8%) 8 (17.0%) 0.619 1.10 (0.75-1.63)
No DM 94 (13.8%) 124 (17.5%) 0.057 0.79 (0.62-1.01)
All cases 141 (15.2%) 162 (17.4%) 0.187 0.87 (0.71-1.07)
Septic shock Obesity 88 (14.3%) 101 (16.2%) 0.352 0.88 (0.68-1.15)
No obesity 40 (12.7%) 6 (15.0%) 0.409 0.85 (0.57-1.26)
HTN 3 (15.4%) 73 (17.4%) 0.442 0.89 (0.65-1.21)
No HTN 5 (12.5%) 4 (14.5%) 0.339 0.86 (0.63-1.17)
DM 5 (14.0%) 5(15.7%) 0.604 0.89 (0.58-1.37)
No DM 93 (13.7%) 112 (15.8%) 0.256 0.86 (0.67-1.11)
All cases 128 (13.8%) 147 (15.8%) 0.215 0.87 (0.70-1.08)
Need to ventilator support Obesity 349 (56.7%) 366 (58.7%) 0.476 0.97 (0.88-1.06)
No obesity 150 (47.8%) 156 (51.0%) 0.424 0.94 (0.80-1.10)
HTN 246 (60.1%) 266 (63.3%) 0.345 0.95 (0.85-1.06)
No HTN 253 (48.6%) 256 (50.2%) 0.599 0.97 (0.85-1.09)
DM 171 (68.4%) 156 (70.0%) 0.715 0.98 (0.87-1.10)
No DM 328 (48.2%) 366 (51.8%) 0.188 0.93 (0.84-1.04)
All cases 499 (53.7%) 522 (56.1%) 0.284 0.96 (0.88-1.04)
in-hospital mortality Obesity 274 (44.5%) 333 (53.4%) 0.002* 0.83 (0.74-0.93)
No obesity 104 (33.1%) 127 (41.5%) 0.031* 0.80 (0.65-0.98)
HTN 176 (43.0%) 218 (51.9%) 0.011* 0.83 (0.72-0.96)
No HTN 202 (38.8%) 242 (47.5%) 0.005* 0.82 (0.71-0.94)
DM 99 (39.6%) 112 (50.2%) 0.020* 0.79 (0.64-0.96)
No DM 279 (41.0%) 348 (49.2%) 0.002* 0.83 (0.74-0.94)
All cases 378 (40.6%) 460 (49.5%) <0.001* 0.82 (0.74-0.91)

Notes: Data are presented as number and percentage. P-values are based on the Chi square test or Fisher's Exact test. *: Significant at p < 0.05.
Abbreviations: DM: diabetes mellitus; HTN: hypertension; RR: relative risk; Cl: confidence interval.
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Table 3. The length of intensive care unit stay (day).

Relative effect

Subgroup Statin (Mean + SD) No statin (Mean + SD) p-value Mean + SE 95% Cl
Non-survivors

Obesity 1.1 +42 94 +6.8 <0.001* 1.7£05 0.8-2.6
No obesity 120 £ 4.2 102 £ 4.0 0.001* 1.8 £0.5 0.8-2.9
HTN 1M14+4.1 10.1+7.0 0.022* 13+0.6 0.2-24
No HTN 11.3+43 92+54 <0.001* 21+05 1.2-3.1
DM 11.1£44 9.0+52 0.003* 20+0.7 0.7-33
No DM 11.5+4.1 9.8 £ 6.5 <0.001* 1.7 £04 0.8-2.5
All cases 1M14+42 9.6 £ 6.2 <0.001* 1.7£04 1.0-2.5
Survivors

Obesity 108 £ 6.0 145 + 8.0 <0.001* -38+0.6 —49--2.6
No obesity 103 +3.9 11.6+56 0.008* -13+0.5 -2.2--03
HTN 10.8 £ 4.5 135+ 64 <0.001* -2.7£05 -3.7--16
No HTN 104 £ 5.8 134 £8.0 <0.001* -29+06 -4.0--1.8
DM 11.1+6.9 144 +£ 6.2 <0.001* -33+0.8 —49--1.6
No DM 104 +£45 13176 <0.001* -2.7£0.5 -3.6—1.8
All cases 106 £5.3 134+73 <0.001* -28+04 -3.6—-2.0

Notes: Data are presented as Mean + SD. P-values are based on the independent-test *: Significant at p < 0.05.
Abbreviations: DM: diabetes mellitus; HTN: hypertension; SD: standard deviation; SE: standard error; CI: confidence interval; ICU: intensive care

unit.

Table 4. Duration of mechanical ventilation (day).

Relative effect

Subgroup Statin (Mean =+ SD) No statin (Mean =+ SD) p-value Mean + SE 95% Cl
Non-survivors

Obesity 8.6+ 27 8.1+£29 0.094 04 +£0.2 -0.1-0.9
No obesity 92+29 9.1+3.0 0.840 0.1+04 -0.7-0.9
HTN 8.7 +27 84 +30 0.204 04+03 -0.2-1.0
No HTN 8.7+28 85+3.0 0.485 0.2+0.3 —-0.4-0.8
DM 8726 8.7 £3.1 0.926 00+04 -0.8-0.9
No DM 87+28 84+29 0.127 04+0.2 -0.1-0.9
All cases 87+28 843+ 3.0 0.166 03+0.2 -0.1-0.7
Survivors

Obesity 93+25 9.8+28 0.193 -05+04 -1.3-0.3
No obesity 105+ 26 9.7+25 0.161 0.8+ 05 -0.3-1.9
HTN 9.6 +2.6 99+27 0.437 -03+04 -1.2-0.5
No HTN 9926 95+27 0.468 04 £0.5 —-0.6-1.3
DM 92+22 99+28 0.142 -0.7 04 -1.6-0.2
No DM 102 +2.8 9.7+26 0.277 05+05 -0.4-1.4
All cases 9.7+26 98 +27 0.889 0.0+0.3 —0.7-0.6

Notes: Data are presented as Mean + SD. P-values are based on the independent t-test.
Abbreviations: DM: diabetes mellitus; HTN: hypertension; SD: standard deviation; SE: standard error; Cl: confidence interval.

effect compared to the non-statin group. The relative
effect was calculated with 95% confidence interval
(Table 5).

4. Discussion

Statins are common lipid lowering drugs that have
been used for COVID-19 treatment. Statin therapy is
stopped when the hospitalized COVID-19 patients are
admitted to the ICU. The objective of this retrospective
cohort study was to assess the effect of continuation of
previous statin therapy on mortality, ICU stay, and
duration of mechanical ventilation among critically ill,
COVID-19 patients.

Comparing all patients who continued statin ther-
apy including the comorbidities subgroups with those
who did not stay on this therapy throughout the ICU
admission, the age, sex, COVID-19 CO-RADS classifica-
tion, previous comorbidities, and the subsequent com-
plications were not significantly different. Meanwhile,
mortality was significantly decreased in the statin

group. The duration of ICU stay was considerably
longer among the non-survivors of the statin group
and was significantly shorter among the survivors in
the statin group. Among the non-survivors, the dura-
tion of mechanical ventilation was longer in the statin
group, while among the survivors, it was shorter in the
statin group but did not reach statistical significance.
The D-dimer level was non significantly reduced,
meanwhile the serum ferritin level was significantly
decreased among the statin group.

Our findings agree with Andrew et al. [15] who
analyzed 146,413 hospitalized COVID-19 cases and
found that discontinuation of the previously adminis-
tered atorvastatin is related to deteriorating outcomes.
Kuno et al. [16] found that taking statins before and
during hospitalization was more advantageous than
taking no statins or stopping them. Moreover, in-
hospital mortality was lower in the statins-treated
patients than those who did not receive statins. This
impact may be due to statin rebound effect, which
resulted in vascular dysfunction [17]. Daskalopoulou



Table 5. D-dimer and serum ferritin.
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Relative effect

Subgroup Statin (Mean + SD) No statin (Mean + SD) p-value Mean + SE 95% (I
Average D-dimer (ug/mL)

Obesity 0.82 £ 0.33 0.84 £ 047 0.177 —0.03 £ 0.02 —0.06-0.01
No obesity 0.81 £0.32 0.84 £ 0.48 0.198 —0.03 £ 0.02 —0.08-0.02
HTN 0.83 £0.33 0.85 + 0.45 0.603 —0.02 + 0.03 —0.08-0.05
No HTN 0.83 £0.35 0.87 £ 048 0.207 —0.04 £ 0.03 —0.09-0.02
DM 0.81 + 0.31 0.83 £ 0.46 0.521 —0.02 £ 0.02 —0.06-0.03
No DM 0.79 £ 0.30 0.83 £ 0.48 0.294 —0.04 £ 0.04 -0.11-0.03
All cases 0.83 £0.33 0.85 £ 0.47 0.371 —0.02 + 0.02 —0.06-0.02
Maximum D-dimer (ug/mL)

Obesity 1.49 £0.32 1.51 £ 048 0.269 —0.03 £ 0.02 —0.07-0.02
No obesity 1.51 £0.33 1.52 £ 045 0.698 —0.01 £ 0.03 —0.08-0.05
HTN 1.50 £ 0.35 1.53 £ 048 0.286 —0.03 £ 0.03 —0.09-0.03
No HTN 1.49 + 0.31 1.50 + 0.46 0.608 —0.01 £ 0.02 —0.06-0.04
DM 1.47 £0.30 1.50 £ 0.48 0.437 —0.03 £ 0.04 —0.10-0.04
No DM 1.50 £ 0.33 1.52 +£ 047 0.429 —0.02 £ 0.02 —0.06-0.03
All cases 1.49 £ 033 1.51 £ 047 0.262 —0.02 £ 0.02 —0.06-0.02
Average ferritin (ng/mL)

Obesity 648.1 + 255.9 700.3 + 281.4 0.001* -523+153 —-82.2--22.3
No obesity 622.0 £ 2444 678.6 £ 274.0 0.007* —56.6 + 20.8 —-97.5--15.7
HTN 666.0 + 245.6 7283 + 284.7 0.001* —62.3 + 18.5 —98.5--26.1
No HTN 618.2 £ 255.6 664.2 £ 271.2 0.005* —46.0 £ 16.4 —78.2—-13.8
DM 657.6 + 280.9 733.0 + 280.4 0.004* —754 £ 259 —126.2--24.6
No DM 632.5 £ 240.7 680.6 £ 277.6 0.001* —48.1 £ 13.9 —75.5--20.8
All cases 639.2 +£ 2523 693.2 +£ 279.0 <0.001* —-53.9+ 123 —78.1--29.7
Maximum ferritin (ng/mL)

Obesity 934.1 + 235.8 973.6 + 251.1 0.004* —-39.5+13.8 —66.6—12.3
No obesity 909.9 + 226.1 953.3 +£ 2443 0.022* —43.4 +18.9 —-80.5--6.3
HTN 952.8 £ 226.7 998.8 + 253.7 0.006* —46.0 £ 16.7 —78.8—-13.2
No HTN 904.8 + 235.5 940.6 + 242.0 0.016* —35.8 +£14.9 —65.0—-6.6
DM 940.0 + 257.9 1004.9 + 251.3 0.006* —-64.9 + 23.5 -111.1--18.8
No DM 920.7 £ 222.8 9549 + 247.1 0.007* —34.1+12.6 —-58.9--9.4
All cases 9259 + 232.7 966.9 + 248.9 <0.001* —41.0+11.2 —62.9--19.1

Notes: Data are presented as Mean + SD. P-values are based on the independent-test.*: Significant at p < 0.05.
Abbreviations: DM: diabetes mellitus; HTN: hypertension; SD: standard deviation; SE: standard error; Cl: confidence interval.

et al. [18] reported that patients who ceased statins use
after a myocardial infarction had a greater death rate
than those who never used them. Also, Ma et al. [19]
found that the use of atorvastatin during surgery had
been linked to lower mortality and complications. The
American College of Cardiology/American Heart
Association recommends maintaining statin therapy
to lower the risk of cardiac problems during surgeries
[20]. Continuous stain medication may have protective
impact because cardiac affection is more common in
COVID-19 patients [21]. When statins are discontinued
their favourable benefits on the immune system might
be quickly lost, and the hazardous effect of statin dis-
continuation are still unclear. There is currently no
proof to recommend the withdrawal of statins in
COVID-19 cases, except in the case of significant
increase of liver enzymes, rhabdomyolysis, or drug-
related risk of death.

The length of ICU stay and period of mechanical
ventilation were greater among the non-survivors of the
statin groups. These were in accordance with Shen et al.
[22], indicating that continued statin use could signifi-
cantly prolong the survival time and life span. Moreover,
serum ferritin was lower among the statin group, which
agreed with Gupta et al. [23]. Serum ferritin is one of the
proinflammatory biomarkers that predicts the severity
and death of COVID-19 cases [24]. Elevated ferritin levels
were related mainly to cytokine storm syndrome [25].

Therefore, serum ferritin reduction signifies a decrease
in the inflammatory condition and the advantageous role
of the continued statin use during COVID-19 infection.
The cytokine storm that results from COVID-19
infection targets endothelial cells, which could also
contract the virus. Thus, endothelial cells that are not
functioning properly lose their antithrombotic surface
characteristics [1]. In fact, the primary causes of cardio-
respiratory failure in COVID-19 patients may be
endothelial dysfunction with ensuing organ hypoxia
[26,27]. Statins have great effects on endothelial func-
tion. Statins’ capacity to enhance endothelial function
may at least partially alleviate the endothelium’s pro-
thrombotic condition [28]. The endothelial dysfunction
in diabetic patients is complex and is associated with
hyperglycemia and insulin resistance [29]. In this
regard, statins have been demonstrated to protect
the vascular endothelial cells in patients with diabetes
by modulating NO availability, suppressing the inflam-
matory response, preventing endothelial barrier dys-
function, improving plaque stability, and lowering the
endothelial cell's thrombogenic potential [30]. Thus,
statins may enhance the endothelial function in dia-
betic cases who get infected with COVID-19.
Additionally, statins can decrease the risk of thrombo-
sis in all vessels [31]. COVID-19 may speed up the athero-
sclerosis progress during the healing phase and beyond.
Thus, it is important to continue statin treatment [32].
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Statins may also reduce the development of severe lung
injury and ARDS by modulating angiotensin-converting
enzyme Il expression, cytokine overexpression, and the
immunological response. Statins can suppress the inflam-
matory protein nuclear factor kB (NF-B) [10,33].
Additionally, they can attach with high affinity to the
main protease, which enhances viral multiplication and
transcription. Hence, they may have anti-SARS-CoV-2
effect by inhibiting viral replication [10,11]. Hence, our
findings could be explained by all these statins’ actions.

In contrast to our findings, a South Korean cohort
analysis of 7,780 COVID-19 participants found no differ-
ences in death rates between statin-treated patients
and those who did not receive statins [34]. Also, Rey
et al. [35] retrospectively analyzed 2,191 COVID-19
patients who were hospitalized and followed-up. The
researchers reported that statins were not associated
with all-cause mortality. Furthermore, the CORONADO
trial discovered that type 2 diabetes patients who were
hospitalized with COVID-19 had greater morality while
regularly taking statins [36]. However, the mortality risk
among both COVID-19 individuals with diabetes and
those without can be affected by how hyperglycemia
is managed [37]. These differences could be explained
by the various statistical techniques employed, the
research population size, heterogeneity between stu-
dies, and different types of statins.

In addition, the prior statins use with COVID-19 was
assessed and demonstrated an improvement in the in-
hospital mortality rate. However, there were no differ-
ences in mechanical ventilation rate, ICU admission
rate, and length of stay [23,38,39].

This retrospective cohort study was a single-center
study, lacking control over the confounding variables,
with some incomplete medical records. The different
types of statins were not identified. Further larger, multi-
center studies with identification of the statin types are
needed.

In conclusion, continuing statin medication was asso-
ciated with a significantly lower mortality rate and an
enhanced survival for COVID-19 cases. Thus, maintaining
statin for severely ill COVID-19 cases with previous use
should be considered.
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