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Abstract
Introduction: The evidence for the incidence and severity of liver injury in Chinese patients with coronavirus disease 2019 (COVID-
19) is still controversial. The purpose of this study was to summarize the incidence of liver injury and the differences between liver
injury markers among different patients with COVID-19 in China.

Methods: Computer searches of PubMed, Embase, China National Knowledge Infrastructure (CNKI) and medRxiv were used to
obtain reports on the incidence andmarkers of liver injury in Chinese patients with COVID-19, from January 1, 2020 to April 10, 2020.
(No. CRD42020181350)

Results: A total of 57 reports from China were included, including 9889 confirmed cases of COVID-19 infection. The results of the
meta-analysis showed that among the patients with early COVID-19 infection in China, the incidence of liver injury events was 24.7%
(95% CI, 23.4%–26.4%). Liver injury in severe patients was more common than that in non-severe patients, with a risk ratio of 2.07
(95% CI, 1.77–2.43). Quantitative analysis showed that the severe the coronavirus infection, the higher the level of alanine
aminotransferase (ALT), aspertate aminotransferase (AST), total bilirubin (TB), alkaline phosphatase (ALP), g-glutamyl transpeptidase
(GGT), and the lower the level of albumin (ALB).

Conclusion:There is a certain risk of liver injury in Chinese patients with COVID-19, and the risk and degree of liver injury are related
to the severity of COVID-19.

Abbreviations: ALB= albumin, ALP= alkaline phosphatase, ALT= alanine aminotransferase, AST= aspertate aminotransferase,
CNKI = China National Knowledge Infrastructure, COVID-19 = coronavirus disease 2019, GGT = g-glutamyl transpeptidase, TB =
total bilirubin.
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1. Introduction

In December 2019, an unexplained viral pneumonia broke out in
Wuhan, China, and the World Health Organization named it
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COVID-19.[1] As of April 20, 2020, the cumulative incidence of
global COVID-19 has exceeded 2 million, and the number of
death is close to 200,000.[1–3] Studies have shown that the
pathogen of COVID-19 is b-coronavirus, and its gene sequence is
highly similar to that of SARS and MERS.[4] The source and
specific route of transmission of the virus are still unclear. The
principal target organ of COVID-19 is the human lung, and some
studies have shown that the virus can damage the heart, liver,
nervous system, and so on.[5–8] Liver injury was also noted in
SARS andMERS. Guan et al reported that abnormal elevation of
AST accounted for 22.19% of COVID-19 patients (168/757).
ALT accounted for 21.32% (158/741). Among the 99 cases
reported by Chen et al, there were 43 cases of abnormal liver
function. These findings seemed to imply that there was a definite
relationship between novel coronavirus and liver injury.[8–10]

However, the effect of COVID-19 on liver injury is still unclear
and requires further study.
AST, ALT, TB, and ALB are important markers for the

evaluation of liver injury. There are significant differences in the
proportion and degree of increase in AST and ALT in the reports
of early COVID-19 patients. China, at the outbreak point of the
epidemic, published a large number of research reports in the
early stage of the outbreak, including information about COVID-
19 liver injury.[9,10] At present, some meta-analyses have noticed
the situation of liver injury in COVID-19 patients, but there is no
meta-analysis study on liver injury in COVID-19 patients in
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China, which was the first outbreak of the epidemic. So the
purpose of this study is to perform a meta-analysis to
systematically review and analyze the effects of COVID-19 on
liver injury in China to provide some reference for clinical
practice.
2. Methods

The systematic review and meta-analysis has been registered on
Prospero (Registration number CRD42020181350; https://
www.crd.york.ac.uk/PROSPERO). We reported this systematic
review and meta-analysis according to MOOSE guidelines and
PRISMA.[11,12]
2.1. Search strategy

Three electronic databases, PubMed, Embase, CNKI and the
medRxiv system (https://www.medrxiv.org), were searched by
our team. The keywords included “coronavirus”, “nCoV”,
“SARS-CoV-2”, “COVID”, “COVID-19”, “NCP” and
“China”. We screened the retrieved literature, and the eligible
study was to report the occurrence of liver injury or the abnormal
rise or abnormal changes of biochemical markers of liver injury
(AST, ALT, TB, and so on), and the original data should come
from China.
2.2. Studies selection

We selected studies that met the following inclusion criteria:
1.
 nucleic acid-confirmed and clinically confirmed COVID-19
patients;
2.
 reported studies of liver injury events or liver injury markers;

3.
 the language was confined to English or Chinese;

4.
 the source of the research was limited to China;

5.
 the retrieval time was limited from January 1, 2020 to April

10, 2020.

If the research was from multiple centers, we tried to divide it
into a single center for analysis. If there were multiple studies on
the same team, the latest research from the team was used for
analysis.
The following studies were excluded:
1.
 COVID-19 patients without nucleic acid diagnosis or clinical
diagnosis;
2.
 reports of special groups such as pregnant women and
children;
3.
 studies that only report deaths or critically ill patients;

4.
 studies that do not report liver injury events or markers of liver

injury;

5.
 research reports that the participants are not from China.

2.3. Data extraction and quality assessment

Three authors (ZX, LZH, GFW) performed a preliminary
screening of the search literature, and finally (ZX, LZH) 2
authors read the full text and agreed on which studies to include
in the final analysis. The 4 authors (ZX, GFW, XQY, JKY)
independently extracted the relevant information included in the
literature, including the first author, the time of publication, the
source of the literature, the time of research, the number, age,
male-to-female ratio, case distribution, complications, use of
2

therapeutic drugs, events of liver injury, changes in markers of
liver injury, and differences in the process of data extraction.
Disagreements were settled by discussion of all the investigators.
We used the Newcastle-Ottawa Quality Assessment Scale for
retrospective studies to assess the methodological quality of
included studies.
2.4. Statistical analysis

We used stata16.0 for data analysis.We define liver injury as AST
or ALT or TB above the upper limit, as if there are 3 or 2 items of
data in a study. The term with the highest number of events was
used as the analytical data. If the P value of liver injury is .3 to .7,
meta-analysis was carried out directly; on the contrary, the data
were converted by Freeman-Tukey double arcsine transforma-
tion to make them in accordance with a normal distribution and
then analyzed and combined.[13] The ultimate result after data
conversion was restored by using the formula P= [sin (tp/2)]2.
The degree of heterogeneity was evaluated by the Q2 and I2

indexes. I2 is low heterogeneity when it is 0% to 25%, moderate
heterogeneity when it is 26% to 75%, and high heterogeneity
when it is 76% to 100%. The fixed effect model was used when
I2<25% P > .1; if I2 ≥ 25% or P� .1, the random effect model
was used. If only the median and quartile ranges (Q25 and Q75)
were reported, then we assumed that the median was equivalent
to the average, and the standard deviation (SD) is (Q75-Q25)/2.
We also performed a subgroup analysis of the results with
heterogeneity, and publication bias was evaluated by Bgger test.
A bilateral P value less than or equal to .05 was regarded as
statistically significant.
3. Results

3.1. Eligible studies and characteristics

We searched for a total of 4065 potentially relevant articles. Of
these, 274 trials were included based on the titles and abstracts.
After careful full-text screening, 217 articles were discarded and
57 articles[2,9,10,14–67] were included, all of which were retro-
spective studies. The detailed search and study selection process
are shown in PRISMA flow diagram (Fig. 1.). Thirty five articles
were published in public journals, and 22 were published in
preprints.

3.2. Study characteristics and quality

Of the 57 studies, 23 were from Wuhan and 34 were not from
Wuhan. Among them, 5 studies were compared between death
and survival patients, 4 studies were compared between ICU and
non-ICU patients, and 39 studies were reported between severe
patients and non-severe patients, of which the diagnosis of severe
and nonsevere cases was based on the diagnosis and treatment of
pneumonia caused by COVID-19 in China. A total of 9889
patients diagnosed with COVID-19 were enrolled. The source of
the cases was primarily from January to February 2020. The
main comorbidities included hypertension, diabetes, liver
disease, and so on. Drug treatment was mainly antibiotics and
antivirals. Some studies reported treatment using traditional
Chinese medicine, which is shown in Table 1. The Newcastle–
Ottawa scale (NOS) was used to evaluate the quality of
retrospective studies, the results of NOS score is also shown in
Table 1.
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Figure 1. Flow diagram of selected articles.
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3.3. The incidence of liver injury in patients with COVID-19

A total of 33 studies reported liver injury events, and the number
of liver injury events was 1460 in 5867 COVID-19 patients, and
the initial combined effect was P< .3. After converting the data
by Freeman-Tukey double arcsine transformation, the meta-
analysis obtained a purge of 0.247 [95%CI (0.234, 0.264),
P< .01], and the incidence of liver injury in Wuhan was 24.7%
[95%CI (23.4%–26.4%), P< .01] (Fig. 2). The subgroup
analysis of Wuhan and non-Wuhan areas showed that the
incidence of liver injury in Wuhan was 26.4% [95%CI (24.3%,
28.2%), P< .01] and that outside of Wuhan areas was 23.8%
[95%CI (22.1%, 26.0%), P< .01]. The incidence of liver injury
inWuhan is slightly higher than that outside of Wuhan (Table 2).

3.4. The relationship between the severity of COVID-19
and the incidence of liver injury

Eleven studies reported the occurrence of liver injury caused by
increased ALT in severe and nonsevere patients, suggesting that
the risk of liver injury in severe COVID-19 patients was 1.69
times higher than that in non-severe patients [RR 1.69, 95%CI
(1.37, 2.09), P< .01]. Thirteen studies reported the occurrence of
3

liver injury caused by elevated AST in severe and nonsevere
patients, suggesting that the risk of liver injury in severe COVID-
19 patients was 2.57 times higher than that in nonsevere patients
[RR 2.57, 95%CI (2.04, 3.25), P< .01]. Eight studies reported
the occurrence of liver injury caused by elevated TB in severe and
nonsevere patients, suggesting that the risk of liver injury in
severe COVID-19 patients was 1.70 times higher than that in
nonsevere patients [RR 1.70, 95%CI (1.19, 2.44), P< .01]. The
combined analysis showed that the risk of liver injury in severe
COVID-19 patients was 2.07 times higher than that in nonsevere
patients [RR 2.07, 95%CI (1.77, 2.43), P< .01] (Fig. 3, Table 2).

3.5. The relationship between COVID-19 and the degree of
liver injury

In the comparative study of severe and non-severe COVID-19, 27
studies showed that the ALT(U/L) of severe patients was higher
than that of nonsevere patients[SMD 0.51, 95%CI (0.31, 0.71),
P< .01] (Table 2), Therewere 29 reports ofAST(U/L) comparison.
The results showed that the AST of severe patients was higher
[SMD 1.05, 95%CI (0.76, 1.34), P< .01] (Table 2). TB
comparison (mmol/L) was performed in 22 items, and the results
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Table 1

General characteristics of included studies.

Period Sex comorbidities Drug treatment

Author Year (2019/12–2020/04) Area Cases Ages Male Female L H D Antib Antiv Tcm NOS

Cai QX et al. 2020 01/11–03/07 Non-Wuhan 417 47 (34–60) 198 219 21 58 23 47 288 272 6
Cao JL et al. 2020 01/03–02/01 Wuhan 102 54 (37–67) 53 49 2 28 11 101 100 3 7
Cao M et al. 2020 01/20–02/15 Non-Wuhan 198 50.1±16.3 101 97 6 42 15 N N N 6
Cao WL et al. 2020 01/01–02/16 Non-Wuhan 128 N 60 68 N N N N N N 5
Chen G et al. 2020 N-01/27 Wuhan 21 56 (50–65) 17 4 N N N 21 17 N 5
Chen L et al. 2020 01/14–01/29 Wuhan 29 56 (26–79) 21 8 2 8 5 N N N 6
Chen NS et al. 2020 01/01–01/20 Wuhan 99 55.5±13.1 67 32 N N N 70 75 N 5
Chen T et al. 2020 01/13–02/12 Wuhan 274 62 (44–70) 171 103 11 93 47 N N N 6
Chen X et al. 2020 01/23–02/14 Non-Wuhan 291 (1–84) 145 146 15 39 22 N 285 281 7
Chen KB et al. 2020 01/01–02/06 Wuhan 463 51 (43–60) 244 219 22 107 40 406 220 63 7
Deng Y et al. 2020 01/01–02/21 Wuhan 225 N 124 101 N 58 26 185 191 N 6
Fan LC et al. 2020 01/20–03/15 Non-Wuhan 55 46.8 30 25 N 8 8 29 53 N 6
Fan ZY et al. 2020 01/20–01/31 Non-Wuhan 148 50 (36–64) 73 75 9 N N 50 39 N 6
Fu L et al. 2020 N Wuhan 355 N 190 165 16 125 145 N N N 7
Fang XW et al. 2020 01/22–02/18 Non-Wuhan 79 45.1±16.6 45 34 3 16 8 49 79 44 8
Gao W et al. 2020 01/01–02/28 Non-Wuhan 90 53±16.9 43 47 N 21 9 N N N 6
Gong J et al. 2020 01/20–03/02 Non-Wuhan 189 N 88 101 N N N N N N 6
Guan W et al. 2020 12/11–01/29 Wuhan 1099 47 (35–58) 640 459 23 165 81 637 393 N 8
Hu L et al. 2020 01/08–02/10 Wuhan 323 61 (23–91) 166 157 8 105 47 255 304 N 7
Huang CL et al. 2020 12/N-01/02 Wuhan 41 25-49 30 11 1 6 8 41 38 N 7
Huang H et al. 2020 01/20–02/29 Non-Wuhan 125 44.87±18.55 63 62 N 20 8 N N N 8
Jiang XF et al. 2020 01/23–02/16 Non-Wuhan 55 45 (27–60) 27 28 2 17 9 29 55 N 6
Jin X et al. 2020 01/17–02/08 Non-Wuhan 651 46.14±14.19 74 577 25 100 48 277 546 N 7
Li D et al. 2020 01/20–02/27 Non-Wuhan 80 47.5 (3–90) 40 40 3 14 10 56 80 N 7
Li L et al. 2020 01/21–02/29 Non-Wuhan 85 49 (36,64) 47 38 6 N N N N N 6
Liu C et al. 2020 01/23–02/08 Non-Wuhan 32 38.5 (26.25–45.75) 20 12 1 1 N N N N 6
Liu J et al. 2020 01/5–01/24 Wuhan 40 48.7±13.9 15 25 N 6 6 N N N 6
Lu HZ et al. 2020 N-02/07 Non-Wuhan 265 N N N 1 52 21 N N N 5
Luo XM et al. 2020 01/30–02/25 Wuhan 403 56 (39–68) 193 210 N 113 57 349 349 N 7
Mo PZ et al. 2020 01/01–01/25 Wuhan 155 54 (42–66) 86 69 7 37 15 N 45 N 6
Nie SK et al. 2020 02/29–02/28 Wuhan 97 39 (30–60) 34 63 3 15 5 47 86 33 7
Qian GQ et al. 2020 01/20–02/11 Non-Wuhan 91 50 (36.5–57) 54 37 N 15 8 N N N 6
Qian ZP et al. 2020 01/20–02/24 Non-Wuhan 324 51 (31–64) 167 157 20 67 23 N N N 7
Qiu CF et al. 2020 01/22–02/12 Non-Wuhan 104 43±7.54 49 55 N 15 12 51 21 80 7
Shi SH et al. 2020 12/20–2020 Wuhan 81 49.5±11.0 42 39 7 12 10 N N N 6
Wang DW et al. 2020 01/01–01/28 Wuhan 138 56 (42–68) 75 63 4 43 14 89 124 N 8
Wang SH et al. 2020 01/10–01/14 Wuhan 333 62 (26–88) N N N N N N N N 5
Wen K et al. 2020 01/20–02/08 Non-Wuhan 46 41.8±16.3 27 19 N 7 3 N N N 6
Wu J et al. 2020 01/22–02/14 Non-Wuhan 80 46.1±15.42 39 41 1 N N 73 80 3 7
Xiang TX et al. 2020 01/21–01/27 Non-Wuhan 49 42.9 33 16 6 6 2 N N N 7
Xie HS et al. 2020 02/02–02/23 Wuhan 79 60.0 (48.0–66.0) 44 35 N 14 8 N N N 6
Xiong J et al. 2020 01/17–02/20 Wuhan 89 53±16.9 41 48 N 3 3 19 37 N 6
Xu XW et al. 2020 01/10–02/26 Non-Wuhan 62 41 (32–52) 36 26 7 5 1 28 55 N 7
Yan SJ et al. 2020 01/22–03/13 Non-Wuhan 168 51 (36–62) 81 87 6 24 12 119 155 30 8
Yang WJ et al. 2020 01/17–02/10 Non-Wuhan 149 45.11±13.35 81 68 N N N 34 140 N 6
Yang XB et al. 2020 12/N-01/26 Wuhan 52 59·7 (133) 35 17 N N 9 49 23 N 6
Yao N et al. 2020 01/21–02/21 Non-Wuhan 40 53.87±15.84 25 15 N N N N N N 5
Yuan J et al. 2020 01/24–02/23 Non-Wuhan 223 46.5±16.1 106 117 8 25 18 N 223 N 7
Zhang C et al. 2020 N Non-Wuhan 56 N N N N N N N N N 5
Zhang GQ et al. 2020 01/02–02/10 Wuhan 221 55 (20–96) 108 113 7 54 22 N 196 N 7
Zhang W et al. 2020 01/21–02/11 Non-Wuhan 74 52.7±19.1 35 39 1 5 1 14 21 72 8
Zhang YF et al. 2020 01/18–02/22 Wuhan 115 49.52±17.06 49 66 N N N N N N 6
Zhao W et al. 2020 01/21–02/8 Non-Wuhan 77 52±20 34 43 8 16 6 N N N 7
Zhao ZH et al. 2020 01/21–02/16 Non-Wuhan 75 47 (34–55) 42 33 4 N 6 N N N 7
Zheng F et al. 2020 01/17–02/07 Non-Wuhan 161 45 (33.5, 57) 80 81 4 22 7 N N N 6
Zhou F et al. 2020 2019/12/29–2020/01/31 Wuhan 191 56 (46–67) 119 72 N 58 36 181 41 N 7
Zhou FT et al. 2020 01/17–02/26 Non-Wuhan 197 55.94±18.83 99 98 2 N 18 151 179 81 6

Antib = antibiotics, Antib = antivirals, D = diabetes, H = hypertension, L = liver-related diseases, N = no such data in the study, NOS = the Newcastle-Ottawa Quality Assessment Scale, Tcm = traditional
Chinese medicine.
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Figure 2. The incidence of liver injury.
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showed that the TB of severe patients was higher [SMD0.52, 95%
CI (0.34, 0.71),P< .01] (Table 2). There were 7 reports of ALP (U/
L) comparisons, and the results showed that the ALP of severe
patients was higher [SMD 0.49, 95%CI (0.11, 0.86), P= .01]
(Table 2). There were 6 reports of GGT(U/L) comparison, and the
results showed that the GGT of severe patients was higher [SMD
0.64, 95%CI (0.15, 1.14), P= .01] (Table 2). The consequences of
20 reports ofALB (g/L) comparison showed that ALBwas lower in
severe patients[SMD -1.2, 95%CI (�1.47, �0.93), P< .01]
5

(Table 2). The subgroup analysis of ALT, AST, TB, and ALB
for severe patients in Wuhan and non-Wuhan areas showed no
significant change in heterogeneity (Table 2). In 3 reports of ICU
and non-ICU and 4 reports of survival and death of COVID-19
patients, the changing trend of ALT, ALT, TB, and ALB was
comparable to that of severe and nonsevere patients. The above
results showed that there was no publication bias in the Bgger test,
suggesting that themore intense theCOVID-19 infection, themore
severe the liver injury (Table 2).

http://www.md-journal.com


Table 2

Overall summary of results.

Outcomes Effect size I2P value Bgger

Rate of LI overall Rate (1.04, 1.01 to 1.07) 5.4% <.01 0.227
subgroup Wuhan Rate (1.08, 1.03 to 1.12) 0 <.01

Non-Wuhan Rate (1.08, 1.01 to 1.07) 29.9% <.01
LI in Severe overall RR (2.08, 1.77 to 2.44) 63.2% <.01 0.116
subgroup ALT RR (1.69, 1.37 to 2.09) 34.8% <.01

AST RR (2.57, 2.04 to 3.25) 54.7% <.01
TB RR (1.76, 1.17 to 2.65) 53.2% <.01

ALT(U/L)
S vs Non-S overall SMD (0.51, 0.31 to 0.71) 84.8% <.01 0.428

Wuhan SMD (0.35, 0.03 to 0.67) 86.5% <.01
Non-Wuhan SMD (0.60, 0.37 to 0.83) 77.8% <.01

I vs Non-I SMD (0.90, 0.62 to 1.18) 0 <.01 1.00
D vs Sur SMD (0.73, 0.44 to 1.02) 72.5% <.01 0.734
AST(U/L)
S vs Non-S overall SMD (1.05, 0.76 to 1.34) 92.2% <.01 0.209

Wuhan SMD (0.76, 0.36 to 1.15) 90.5% <.01
Non-Wuhan SMD (1.19, 0.84 to 1.55) 90.2% <.01

I vs Non-I SMD (1.30, 0.69 to 1.91) 75.1% <.01 0.296
D vs Sur SMD (1.57, 1.35 to 1.80) 35.2% <.01 1.00
TB (umol/L)
S vs Non-S overall SMD (0.52, 0.34 to 0.71) 78.9% <.01 0.259

Wuhan SMD (0.50, 0.18 to 0.82) 86.7% <.01
Non-Wuhan SMD (0.54, 0.32 to 0.77) 71.2% <.01

I vs Non-I SMD (0.62, 0.35 to 0.90) 0 <.01 1.00
D vs Sur SMD (0.42, �1.03 to 1.87) 98.4% =.57 0.734
ALB (umol/L)
S vs Non-S overall SMD (�1.2, �1.47 to �0.93) 87.5% <.01 0.127

Wuhan SMD (�1.53, �2.11 to �0.95) 94.6% <.01
Non-Wuhan SMD (�1.09, �1.38 to �0.80) 77.2% <.01

I vs Non-I SMD (�2.44, �4.30 to -0.59) 97% =.01 1.00
ALP(U/L) SMD (0.49, 0.11–0.86) 87.7% =.01 0.764
GGT(U/L) SMD (0.64, 0.15–1.14) 92.9% =.01 1.00

D = death, I = ICU, LI = liver injury, S = severe, Sur = survival.
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3.6. Publication bias and sensitivity analysis

The funnel plot and Bgger test showed no publication bias for
rate of liver injury (Table 2), the relationship between the severity
of COVID-19 and the incidence of liver injury (Table 2) and the
relationship between COVID-19 and the degree of liver injury
(Table 2). Forest plot showed little sensitivity change by
systematically removing each study for rate of liver injury, the
relationship between the severity of COVID-19 and the incidence
of liver injury, the relationship between COVID-19 and the
degree of liver injury.
4. Discussion

In this systematic review and meta-analysis, we found that the
incidence of liver injury in Chinese COVID-19 patients was
24.7%, and the incidence of liver injury in Wuhan was slightly
higher than that in non-Wuhan patients. At present, the
mechanism of liver injury in patients with COVID-19 includes
SARS-CoV-2 virus directly attacking liver tissue, and the target
receptor of SARS-CoV-2 is the ACE2 receptor. However,
previous studies have shown that the ACE2 receptor is highly
expressed in intrahepatic bile duct epithelial cells but is expressed
at low levels in hepatocytes.[68,69] Therefore, it is possible for the
SARS-CoV-2 virus to directly damage the intrahepatic biliary
6

system, but it is less likely to directly damage hepatocytes. In our
study, we also found that GGT is a marker of bile duct injury.
ALP increased, but only 7 cases were reported. The mechanism of
secondary liver injury includes the inflammatory storm effect
caused by systemic inflammation, drug factors and multiple
organ dysfunction caused by hypoxia. A meta-analysis by Wang
concluded that there was no significant correlation between
chronic liver disease patients and coronavirus severity.[70]

Mantovani[71] reported that the total prevalence rate of
COVID-19 in patients with chronic liver disease was only 3%.
Two other studies reported that liver injury markers in mild
patients were at normal levels, which seemed to suggest that
COVID-19 was less likely to directly damage the liver.[2,46]

In our study, we observed that the incidence of liver injury and
AST, ALT, TB, GGT, and ALP quantitative analysis of liver
injury markers in severe patients were higher than those in
nonsevere patients, while the quantity of ALB in severe patients
was lower than that in nonsevere patients. The trend of ICU was
similar to that of non-ICU patients. This conclusion is consistent
with the clinical characteristics of patients with COVID liver
injury analyzed by Qi.[7] All these findings suggest that the more
serious the COVID infection, the higher the risk of liver injury
and the more severe the injury. The more intense the infection
symptoms of critically ill patients are, the greater the impact of
the storm of inflammatory factors on liver function. In addition,



Figure 3. Liver injury of severe vs nonsevere.
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most of patients included in the study were diagnosed between
January and February 2020, who were treated promptly, when
the drug treatment of critically ill patients is often uncertain, and
antiviral, antibiotic, and traditional Chinese medicine treatments
are often combined. It will cause some damage to liver function.
Additionally, patients with severe COVID-19 often have
hypoxemia, which leads to hepatocyte ischemia and hypoxia,
and multiple organ failure may also be one of the causes of liver
damage. Therefore, secondary liver injury is more common in
critically ill patients, but the possibility of direct liver injury
7

caused by COVID-19 cannot be ruled out. Therefore, in critically
ill patients, real-time monitoring of liver function, evaluation of
liver injury, and inexpensive choice of drug treatment are
necessary. We also included 4 analyses of liver damage in dead
and surviving COVID-19 patients. Changes in liver injury
markers were similar to those of severe and nonsevere patients.
Owing to data limitations, we did not further analyze whether
liver injury increases the risk of death in patients with COVID-19.
Our study also has some limitations. First, although there is no

obvious bias in the definition of liver injury and detection of liver
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injury markers, some of the results are still heterogeneous.
Second, this study only analyzed the data of Chinese COVID-19
patients, not remote data analysis. Third, it is not possible to
further describe the effects of other confounding factors, such as
complications, age, and gender, on the results of the study; these
confounding factors are also difficult to adjust. Fourth, most of
the included studies are retrospective analyses, some are cross-
sectional studies, 22 are manuscripts that have not been peer-
reviewed, and there is a danger of bias in data collection.

5. Conclusion

There is a certain risk of liver injury in Chinese patients with
COVID-19, and the risk and degree of liver injury are related to
the severity of COVID-19.
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