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The coronavirus disease 2019 (COVID-19) pandemic ne-
cessitates identifying laboratory markers to assist the clini-
cians in early recognition of severe disease [1]. Given the
unclear association of hypoalbuminemia and severe
COVID-19, we conducted a systematic review and meta-
analysis to answer this.
An extensive literature search of PubMed/MEDLINE,

Embase, Cochrane, and Web of Science was conducted
through April 3, 2020, using search strategy created by an
experienced librarian (W.L.S). Two independent reviewers
(M.A. and R.F.) performed screening and data extraction
of articles. Articles were selected if they reported data on
COVID-19 patients with respect to hypoalbuminemia.
Discrepancy in screening/data collection was resolved
through mutual discussion. Random-effects meta-analysis
was conducted, and odds ratio (OR) and mean difference
(MD) for proportional and continuous variables were
computed, respectively. For each outcome, forest plot,
95% confidence interval (CI), p value (< 0.05 considered
statistically significant), and I2 statistic (> 50% considered
as substantial heterogeneity) was generated using Open
Meta Analyst (CEBM, Oxford, UK).
Severe COVID-19 was defined as respiratory distress

(with either rate ≥ 30/min, oxygen saturation ≤ 93% at
rest, and/or PaO2/FiO2 ≤ 300 mmHg), ICU admission,
and/or death [1]. Hypoalbuminemia was reported based
on reference laboratory parameters for each study.

A total of 11 studies (with 910 patients, mean age
47.6 ± 8.2 years and 47.0% females) were included
(Table 1). The weighted mean serum albumin on admis-
sion was 3.50 g/dL (CI 3.26–3.74 g/dL) and 4.05 g/dL (CI
3.82–4.27 g/dL) in severe and non-severe COVID-19
group, respectively. This was statistically significant
(MD:− 0.56 g/dL, CI -0.69 to -0.42 g/dL, p < 0.001, I2 =
91.2%)(Fig. 1a). Leave-one-out meta-analysis was con-
sistent with point estimate (MD) ranging from -0.61 to
-0.51 g/dL (Fig. 1b). The results were consistent on sub-
group analysis of 8 studies that defined severe COVID-
19 based on respiratory distress definition (MD -0.58 g/
dL, 95% CI -0.78 to -0.37 g/dL, p < 0.001, I2 = 87.9%).
Four studies assessed the hypoalbuminemia status and
severe COVID-19 and increased risk was demonstrated
(OR 12.6, 95% CI 7.5–21.1, p < 0.001, I2 = 0%) (Fig. 1c).
Hypoalbuminemia status has been associated with

critically ill patients and mortality across numerous
clinical settings [13]. The pathophysiology behind hy-
poalbuminemia in disease state (such as pancreatitis,
infection, trauma, burn, and organ dysfunction) is
thought to be secondary to increased capillary perme-
ability, decreased protein synthesis, decreased half-life
of serum albumin, decreased serum albumin total
mass, increased volume of distribution, and increase
expression of vascular endothelial growth factor [14].
The hallmark of severe COVID-19 includes the cyto-
kine storm and an interplay of some of the aforemen-
tioned mechanisms [1].
Our study had some limitations. There was lack of

reporting on temporal association of hypoalbuminemia
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and severe COVID-19. The serum albumin level was
noted on admission; however, it is difficult to make con-
clusive evidence whether severe COVID-19 caused hy-
poalbuminemia or vice versa. We were also not able to
address if hypoalbuminemia should be corrected or not
in the current study and needs further evaluation in fu-
ture studies. The strength of our study is the reporting
of large cohort of patients with consistent results across
subgroup and sensitivity analysis.
We demonstrate the association of hypoalbuminemia

and severe COVID-19. A low albumin level can poten-
tially lead to early recognition of severe disease and as-
sist clinicians in making informed decision for their
patients.
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care unit; MD: Mean difference; n: No. of patients; OR: odds ratio;
SD: standard deviation

Acknowledgements
None

Authors’ contributions
Muhammad Aziz: planning and conducting the study, collecting, interpreting
data, statistical analysis, drafting the manuscript. Rawish Fatima: collecting
data, drafting the manuscript. Wade lee-smith: created the search strategy
and critical revision of manuscript. Ragheb Assaly: study design and concep-
tion, critical revision of the manuscript. The authors read and approved the
final manuscript

Funding
No funding received for preparing this manuscript.

Fig. 1 Forest plot demonstrating a meta-analysis comparing mean serum albumin, b leave-one-out meta-analysis comparing mean serum
albumin, and c meta-analysis comparing hypoalbuminemia status for patients in severe vs non-severe group (C.I. confidence interval)
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