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Main text

Coronavirus disease 2019 (COVID-19) pandemic has 
become a global threat to public health, proper prevention 
and management are essential to combat this disease [1]. In 
a recent study published in Metabolism by Fan, et al. [2], in 
which the authors supposed that LDL-c served as a factor to 
predict disease mortality. However, there might be some bias 
of their conclusion because 4 out of 21 patients did not survive 
(19.5% mortality) in their study, which is inconsistent with a 
big data statistics of 8910 patients (5.8% mortality) [3]. This 
might attribute to the small sample size of their analysis. 

In order to identify lipid profi le of coronavirus disease 2019 
(COVID-19) patients between survivors and non-survivors, 
herein we analyzed a panel of 123 patients with detection of 
serum lipid levels, who were admitted between January 12, 
2020 and March 5, 2020 at Wuhan Union hospital, China. All 
patients were confi rmed cases of COVID-19 after examination 
of COVID-19 RNA by RT-PCR (upper respiratory throat swab 
samples) and chest Computerized Tomography (CT) scanning. 
Six out of 123 patients died in hospital (4.9% mortality), which 
was consistent with previous conclusion [3]. 
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Coronavirus disease 2019 (COVID-19) pandemic has become a global threat to public health, risk factors of COVID-19 is in urgent need in this fi ght. We collected data 
and clinical records from 123 COVID-19 patients at Wuhan Union hospital, China. Of 123 patients enrolled, 6 died in hospital and the other 117 survived. It is noteworthy 
that lipid levels, especially HDL-c, signifi cantly differed between survivors and non-survivors. We suppose that HDL-c might also be a risk factor of COVID-19. Medical staff 
should pay more attention to the lipid levels of COVID-19 infected patients.
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The clinical data were acquired in the hospitalization 
management system by well-trained researchers with a 
double-blind method. Data collection of laboratory results 
were defi ned using the fi rst-time examination at admission. 
Of the 123 patients, 17 manifested elevated TG levels and only 6 
patients revealed abnormal TC levels. However, most of them 
manifested abnormal HDL-c and LDL-c levels. Specifi cally, the 
HDL-c levels of 19 and 81 patients were elevated and reduced, 
respectively. Similarly, 14 and 91 patients manifested increased 
and decreased LDL-c levels, respectively.

As shown in Table 1, we analyzed serum biomarkers of 
glucose/lipid metabolism and liver function. HDL-c level in 
non-survivors is signifi cantly lower than that of survivors 
(median 0.69 vs 1.03, p=0.006). Consistent with the study by 
Fan, et al. [2], LDL-c level of non-survivors was decreased 
by 32.9% when compared with survivors, but statistical 
signifi cance was not observed due to the fl uctuation and 
insuffi cient number of LDL-c determination (median 1.57 vs 
2.34, p=0.114). In addition, median TC level was decreased while 
median TG levels was slightly increased in non-survivors as 
compared with survivors, but there was still not any signifi cant 
statistical difference. 
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Apart from lipid profi le, fasting blood glucose (FBG) level of 
non-survivors was remarkedly elevated when compared with 
survivors, reaching a diabetic level (median 7.67 mmol/L). 
Of note, 2 of the 6 deceased patients had diabetic history, 
which might infl uence the reliability of the comparison of 
FBG. Previous observations discovered that liver injury was 
prevalent in patients with COVID-19 [4]. Fan, et al. supposed 
that liver injury might be a potential cause of lipid dysfunction 
[2]. Therefore, we calculated a panel of liver function indicators, 
fi nding that liver injury was signifi cantly more severe in non-
survivors than survivors. However, whether lipid metabolism 
dysfunction is a cause or result of liver function still need 
further investigation.

In summary, abnormal HDL-c and LDL-c are often observed 
in COVID-19 patients, but their TG and TC levels usually do 
not exceed the standard. Apart from LDL-c, we suppose that 
HDL-c might also be a risk factor of COVID-19. Altered lipid 
profi le is associated increased risk of cardiovascular disease 
events [5]. So medical staff should pay more attention to the 
lipid levels of COVID-19 infected patients.

We suppose that the dyslipidemia, especially HDL-c, plays 
an important role in pathological development of COVID-19, 
which mechanism requires further investigation. Our results 
demonstrate that HDL-c decrease is closely associated with 
COVID-19, which might serve a factor to access the disease 
progression and mortality.
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Table 1: Laboratory tests for COVID-19 patients.

Total
n=123

Survivor
n=117

Non-survivor
n=6

p-value

HDL-C (mmol/L, 1.16-1.42) 1.01 (0.86-1.26, 123) 1.03 (0.87-1.28, 117) 0.69 (030-0.96, 6) 0.006

LDL-C (mmol/L, 2.7-3.1) 2.32 (1.90-2.75, 123) 2.34 (1.94-2.76, 117) 1.57 (1.19-2.78, 6) 0.114

TG (mmol/L, <1.7) 1.04 (0.83-1.45, 123) 1.04 (0.80-1.45, 117) 1.15 (0.93-1.77, 6) 0.398

TC (mmol/L, <5.2) 3.87 (3.35-4.38, 123) 3.92 (3.40-4.39, 117) 2.93 (2.69-4.52, 6) 0.106

FBG (mmol/L, 4.1-5.9) 5.13 (4.70-5.93, 122) 5.11 (4.67-5.76, 116) 7.67 (6.21-8.88, 6) 0.013

Albumin (g/L, 35-55) 40.4 (35.4-42.7, 123) 40.5 (36.7-43.0, 117) 32.0 (29.2-34.5, 6) 0.001

ALP (U/L, 40-150) 61.0 (49.0-81.0, 123) 59.0 (48.0-73.0, 117) 118.5 (90.0-215.5, 6) <0.001

ALT (U/L, 5-40) 26.0 (16.0-43.0, 123) 26.0 (16.5-42.0, 117) 40.0 (15.8-123.5, 6) 0.307

AST (U/L, 8-40) 26.0 (20.0-39.0, 123) 25.0 (20.0-35.0, 117) 90.5 (31.3-265.8, 6) 0.005

GGT (U/L, 11-50) 23.0 (14.0-43.0, 123) 22.0 (13.0-39.0, 117) 168.5 (49.5-266.8, 6) 0.004

TBIL (μmol/L, 5.1-19.0) 10.2 (8.1-14.0, 122) 10.2 (8.0-13.1, 116) 16.8 (7.7-66.4, 6) 0.155

DBIL (μmol/L, 1.7-6.8) 4.0 (2.8-5.9, 107) 3.9 (2.8-5.6, 102) 10.4 (5.9-70.2, 5) 0.019

P value is compared between survivors and non-survivors by a Mann-Whitney U test. Data is presented as median (IQR, n)
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