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Background: Electrolyte disturbances are commonly observed in patients with coronavirus 
disease 2019 (COVID-19) and associated with outcome in these patients. Our study was 
designed to examine whether hypophosphatemia is associated with mortality in COVID-19 
patients.
Methods: Patients diagnosed with COVID-19 and hospitalized in Renmin Hospital of 
Wuhan University between January 30 and February 24, 2020 were included in this study. 
Patients were divided into two groups, a hypophosphatemia group and a non- 
hypophosphatemia group, based on a serum phosphate level of 0.8 mmol/L. Logistic 
regression was performed to analyze the relationship between hypophosphatemia and mor
tality. A locally weighted scatterplot smoothing (LOWESS) curve was plotted to show the 
detailed association between mortality rate and serum phosphate level. A Kaplan–Meier 
survival curve was drawn to compare the difference in cumulative survival between the two 
groups.
Results: Hypophosphatemia at admission occurred in 33 patients, with an incidence of 
7.6%. The hypophosphatemia group had a significantly higher incidence of respiratory 
failure (54.5% vs 32.6%, p=0.013) and mortality (57.6% vs 15.2%, p<0.001). Multivariate 
logistic regression indicated that age (OR=1.059, p<0.001), oxygen saturation (OR=0.733, 
p<0.001), white blood cells (OR=1.428, p<0.001), lymphocytes (OR=0.075, p<0.001) and 
hypophosphatemia (OR=3.636, p=0.015) were independently associated with mortality in the 
included patients. The hypophosphatemia group had significantly shorter survival than the 
non-hypophosphatemia group (p<0.001).
Conclusion: Hypophosphatemia at admission is associated with increased mortality in 
COVID-19 patients. More attention and medical care should be given to COVID-19 patients 
with hypophosphatemia at admission.
Keywords: hypophosphatemia, serum phosphate, COVID-19, mortality

Introduction
Since the outbreak of coronavirus disease 2019 (COVID-19), more than 
139 million people have been confirmed as having been infected and nearly 
3 million infected individuals have died. As a severe public health issue, the 
COVID-19 pandemic has placed a massive burden on the global economy and 
medical resources. It has been demonstrated that dehydration and electrolyte 
disturbances commonly occur and may be associated with severity of the disease 
and the prognosis of COVID-19 patients.1–3 Several studies have found that 
hyperkalemia, hypokalemia, hyponatremia and hypocalcemia were associated 
with increased mortality rates in COVID-19 patients.4–10 Compared with those 
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who had normal levels of electrolytes, patients who devel
oped electrolyte imbalances such as hyponatremia, hypo
kalemia, hypochloremia and hypocalcemia usually had 
more severe disease and were more likely to receive 
mechanical ventilation.2,7–9,11–13 However, despite its 
being a widely observed electrolyte disturbance in hospi
talized patients, hypophosphatemia was not investigated in 
COVID-19 patients. Previous studies have discovered that 
the incidence of hypophosphatemia ranged from 15.4% to 
71.6% in a variety of patients, including critically ill 
children and adults, patients with acute kidney injury and 
those with massive burns.14–21 The correlation between 
increased mortality and occurrence of hypophosphatemia 
was also confirmed in these studies. We designed this 
study to explore the incidence of hypophosphatemia at 
admission in COVID-19 patients and to verify whether 
hypophosphatemia was associated with mortality in 
COVID-19 patients.

Materials and Methods
Patients
Patients with confirmed COVID-19 who were hospitalized 
in Renmin Hospital of Wuhan University between 
January 30 and February 24, 2020 were eligible for this 
study. Patients who did not have complete records of the 
required variables were excluded. The diagnosis of 
COVID-19 was based on positive results of COVID-19 
RNA in samples of nasopharyngeal swabs acquired once 
patients were admitted to the hospital. The severity of 
disease in COVID-19 patients was judged based on the 
“Diagnosis and Treatment Protocol for Novel Coronavirus 
Infection-Induced Pneumonia version 8” in China. This 
guideline divides patients into four groups: mild type, 
common type, severe type and critical type. Our hospital 
gives priority to the treatment of severe and critical 
patients. When there are spare beds, non-severe patients 
can be received. Therefore, patients included in this study 
were mainly severe and critical patients.

Data Collection
Records of clinical and laboratory variables were collected 
from the electronic medical record (EMR) system of 
Renmin Hospital of Wuhan University. Comorbidities, 
including hypertension, chronic obstructive pulmonary 
disease (COPD), diabetes mellitus, chronic liver disease 
and malignancy, were recorded. Laboratory tests of the 
first blood sample, obtained when patients were admitted 

to hospital, were presented. In this study, patients were 
divided into two groups, the hypophosphatemia group and 
non-hypophosphatemia group, based on the criterion base
line serum phosphate level below 0.8 mmol/L.20 

Hyperphosphatemia was generally confirmed when the 
serum phosphate level was above 1.6 mmol/L. However, 
since only six included patients were confirmed to have 
hyperphosphatemia, we did not divide these patients into 
another hyperphosphatemia group but included them in the 
non-hypophosphatemia group. Only patients who had fully 
recovered from COVID-19 could be discharged from hos
pital. Therefore, the primary outcome of this study was in- 
hospital mortality. Patients were followed up until 1 month 
after discharge.

This study obtained approval from the ethics commit
tee of Renmin Hospital of Wuhan University and West 
China Hospital of Sichuan University. Informed consent of 
included COVID-19 patients was signed by the patients or 
their legal representatives. We designed and conducted this 
study according to the Declaration of Helsinki.

Statistical Analysis
The Kolmogorov–Smirnov test was performed to test the 
normality of variables. We presented normally distributed 
variables and non-normally distributed variables as mean ± 
standard deviation and median (interquartile range), respec
tively. Categorical variables were presented in the form of 
counts (percentage). Student’s t-test and Mann–Whitney 
U-test were, respectively, conducted to analyze the 
differences in normally distributed variables and non- 
normally distributed variables between the hypophosphate
mia group and non-hypophosphatemia group. To compare 
differences in categorical variables between the two groups, 
the chi-squared test or Fisher’s exact test was performed. 
The Kaplan–Meier method was utilized to compare the 
difference in survival between the hypophosphatemia 
group and non-hypophosphatemia group. Univariate logistic 
regression was first performed to find potential risk factors 
for mortality in the included COVID-19 patients. Factors 
with statistical significance (p<0.2) were then included in 
the multivariate logistic regression using the backward step
wise method. Odds ratios (ORs) and 95% confidence inter
vals (Cls) of statistically significant risk factors were also 
presented. The detailed relationship between serum phos
phate level and mortality rate was illustrated using a locally 
weighted scatterplot smoothing (LOWESS) curve, which is 
a powerful polynomial regression tool to view the non- 
linear relationship between two-dimensional variables. 
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Spearman’s rank correlation was performed to analyze the 
relationship between the serum phosphate level and other 
variables.

A two-sided p-value <0.05 was considered to be of 
statistical significance. We utilized SPSS 22.0 for 
Windows software (IBM Corp., Armonk, NY, USA) and 
R (version 3.6.1; R Foundation) to perform statistical 
analyses and draw the figures.

Results
Baseline Characteristics of Included 
COVID-19 Patients
In total, 435 COVID-19 patients were included in this study 
and were divided into the hypophosphatemia group and 
non-hypophosphatemia group based on the serum phos
phate level at admission. Hypophosphatemia at admission 
occurred in 33 patients, with an incidence of 7.6% 
(Table 1). Compared with the non-hypophosphatemia 
group, the hypophosphatemia group had significantly higher 
age (67 vs 56 years, p<0.001). Hypertension was the most 
common comorbidity, with a rate of 18.6% in included 
patients. The hypophosphatemia group had a higher percen
tage of complicated chronic liver disease than the non- 
hypophosphatemia group (12.1% vs 3.5%, p=0.039). 
Symptoms, including fever (77.7%), cough (56.3%), dys
pnea (34.4%) and fatigue (33.3%), were all usually 
observed among the included patients. Dyspnea was more 
generally observed in the hypophosphatemia group than the 
non-hypophosphatemia group (54.5% vs 32.6%, p=0.013). 
Compared with the non-hypophosphatemia group, the 
hypophosphatemia group had significantly higher levels of 
WBCs (p=0.020), neutrophils (p=0.003) and AST 
(p=0.002), and lower levels of lymphocytes (p<0.001), 
platelets (p=0.017) and albumin (p<0.001). Regarding the 
severity of disease in the included patients, the percentage 
of severe and critical patients was higher in the hypopho
sphatemia group. Moreover, the hypophosphatemia group 
had a significantly higher incidence of both respiratory 
failure during the hospitalization (54.5% vs 32.6%, 
p=0.013) and mortality (57.6% vs 15.2%, p<0.001). Both 
the length of hospital stay (8 vs 9 days, p=0.028) and course 
of the disease (16 vs 20 days, p=0.046) were shorter in the 
hypophosphatemia group. The cumulative survival until the 
end of follow-up was significantly shorter in the hypopho
sphatemia group than in the non-hypophosphatemia group 
(χ2=49.177, p<0.001).

Association Between Hypophosphatemia 
and Mortality in COVID-19 Patients
Univariate logistic regression analysis showed that age, 
male gender, history of hypertension, COPD, oxygen 
saturation, WBCs, lymphocytes, platelets, albumin, AST, 
serum creatinine, severity and hypophosphatemia were 
potentially associated with mortality (Table 2). However, 
after adjusting for confounding effects, only age, oxygen 
saturation, WBCs, lymphocytes and hypophosphatemia 
were independently associated with mortality in multivari
ate logistic regression analysis.

The LOWESS smoothed fit curve visually presented 
the correlation between the serum phosphate level and 
mortality rate of the included COVID-19 patients 
(Figure 1). As shown, the mortality rate gradually 
increased with decreasing serum phosphate level, 
especially when serum phosphate was lower than 1.0 
mmol/L. In addition, the survival of the non- 
hypophosphatemia group was significantly longer than 
that of the hypophosphatemia group (p<0.001) (Figure 2).

Correlation Between Serum Phosphate 
Level and Other Factors
Spearman correlation analysis indicated that the serum 
phosphate level was negatively and moderately correlated 
with age (r=−0.319, p<0.001) (Figure 3A), and positively 
and moderately correlated with lymphocyte count 
(r=0.343, p<0.001) (Figure 3B). Other factors did not 
show significant associations with serum phosphate level 
(Table 3).

Discussion
The incidence of hypophosphatemia at admission in the 
COVID patients included in this study was 7.6%, which 
was lower than the incidence of hypophosphatemia pre
viously reported in other kinds of critically ill patients. 
This difference could be attributable to the characteristics 
of COVID-19 itself and the severity of the disease in 
these patients. Among 141 mildly or moderately ill 
patients, only three of them had hypophosphatemia at 
admission, which significantly decreased the overall inci
dence of hypophosphatemia in the included patients. This 
result was consistent with the findings of one previous 
study, which indicated that low serum phosphorus could 
discriminate severe or critical from other COVID-19 
patients with good specificity, and detect confirmed 
patients among all included individuals with an improved 
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area under the receiver operating characteristics curve 
(AUC).22 The results of other studies on COVID-19 
also showed that confirmed patients had lower serum 

phosphorus levels than healthy controls, and severe or 
critical patients had lower phosphorus than moderate 
patients.23,24 In addition, the serum phosphorus level 

Table 1 Baseline Characteristics of Included Patients

Variables Total Patients 
(n=435)

Non-Hypophosphatemia (n=402, 
92.4%)

Hypophosphatemia (n=33, 
7.6%)

p

Age (years) 57 (41–68) 56 (39–67) 67 (63–76) <0.001

Male 200 (46.0%) 187 (46.5%) 13 (39.4%) 0.428

Comorbidity
Hypertension 81 (18.6%) 71 (17.7%) 10 (30.3%) 0.091

Diabetes mellitus 26 (6.0%) 23 (5.7%) 3 (9.1%) 0.435

COPD 24 (5.5%) 20 (5.0%) 4 (12.1%) 0.099
Chronic liver disease 18 (4.1%) 14 (3.5%) 4 (12.1%) 0.039

Malignancy 6 (1.4%) 4 (1.0%) 2 (6.1%) 0.069

Signs and symptoms

Fever 338 (77.7%) 310 (77.1%) 28 (84.8%) 0.285

Cough 245 (56.3%) 229 (57.0%) 16 (48.5%) 0.347
Dyspnea 149 (34.3%) 131 (32.6%) 18 (54.5%) 0.013

Fatigue 145 (33.3%) 133 (33.1%) 12 (36.4%) 0.703

Diarrhea 34 (7.8%) 30 (7.5%) 4 (12.1%) 0.312

Oxygen saturation (%) 99.0 (99.0–99.0) 99.0 (99.0–99.0) 99.0 (92.5–99.0)

Laboratory results

WBCs (×109/L) 5.76 (4.25–7.81) 5.70 (4.22–7.65) 7.24 (5.41–8.64) 0.020

Neutrophils (×109/L) 3.79 (2.59–5.98) 3.66 (2.55–5.59) 6.09 (3.77–6.63) 0.003
Lymphocytes (×109/L) 1.14 (0.81–1.56) 1.18 (0.88–1.59) 0.77 (0.52–0.96) <0.001

Monocytes (×109/L) 0.44 (0.30–0.61) 0.45 (0.32–0.61) 0.37 (0.26–0.50) 0.061

Platelets (×109/L) 215 (158–273) 217 (161–278) 180 (141–231) 0.017
Hemoglobin (g/L) 127 (115–138) 127 (115–138) 127 (112–135) 0.223

Albumin (g/L) 37.2±4.6 37.4±4.5 34.0±4.4 <0.001

Immunoglobulin (g/L) 24.1 (21.7–27.5) 24.0 (21.7–27.4) 24.9 (22.4–28.4) 0.391
ALT (U/L) 25 (16–39) 25 (16–39) 26 (18–39) 0.478

AST (U/L) 26 (19–38) 25 (19–37) 39 (24–66) 0.002

Serum creatinine (µmol/L) 59 (49–72) 59 (50–72) 58 (42–69) 0.202
Phosphate (mmol/L) 1.11 (0.96–1.25) 1.13 (0.99–1.28) 0.73 (0.64–0.78) <0.001

Severity 0.008
Mild 17 (3.9%) 16 (4.0%) 1 (3.0%)

Moderate 124 (28.5%) 122 (30.3%) 2 (6.1%)

Severe 160 (36.8%) 144 (35.8%) 16 (48.5%)
Critical 134 (30.8%) 120 (29.9%) 14 (42.4%)

Days from illness onset to admission 
(days)

10 (7–13) 10 (7–13) 11 (7–12) 0.803

Outcome
Length of hospital stay (days) 9 (5–14) 9 (5–14) 8 (3–11) 0.028

Course of disease (days) 20 (15–26) 20 (15–27) 16 (14–22) 0.046

Respiratory failure 149 (34.3%) 131 (32.6%) 18 (54.5%) 0.013
Mortality 80 (18.4%) 61 (15.2%) 19 (57.6%) <0.001

Abbreviations: COPD, chronic obstructive pulmonary disease; WBC, white blood cell; ALT, alanine aminotransferase; AST, aspartate aminotransferase.
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was lower in non-survivors than in survivors of COVID- 
19, although without reaching statistical significance.25,26

According to the conclusions of previous research, the 
main risk factors and underlying mechanisms responsible 
for hypophosphatemia are malnutrition, massive energy 
consumption, excessive losses from the intestinal tract 
and kidneys, and respiratory alkalosis.27–30 Firstly, inade
quate dietary intake and increased protein and energy 
consumption could decrease the total storage of phos
phorus in the body and therefore put the body at high 
risk of hypophosphatemia. It has been demonstrated that 
hypophosphatemia is associated with lower levels of pro
tein intake, albumin, creatinine, hemoglobin, body mass 
index, fat tissue index and lean tissue index, which indi
cate poor nutritional status.16 One study even found that 
hypophosphatemia was associated with an 86.4% possibi
lity of malnutrition in elderly hospitalized patients.31 In 
addition, systemic inflammation and cytokine storm in 
critically ill patients can consume large amounts of energy 

and stimulate catabolic metabolism.32–35 During severe 
acute respiratory syndrome coronavirus-2 (SARS-CoV-2) 
infection, the immune cells consume a lot of ATP to 
facilitate resistance to viral invasion and damage.36 As 
an essential component in the synthesis and regeneration 
of ATP, phosphorus will also be depleted without an 
abundant supply. Although phosphate can be released 
from bone reserves and muscle storage by the stimulation 
of released cytokines, excessive catabolism in the muscles 
will lead to the breakdown of muscle cells and the even
tual release of intracellular phosphate into the extracellular 
space.37 This mechanism may explain the occurrence of 
rhabdomyolysis and the prevalence of muscle soreness and 
fatigue in COVID-19 patients.38 Secondly, gastrointestinal 
and renal tissue may be damaged by the cytokine storm 
and overactivated immune inflammatory response, which 
could, in turn, impede the reabsorption of phosphate.39 

The widespread intestinal dysfunction and acute kidney 
injury seen in COVID-19 patients may be another risk 

Table 2 Univariate and Multivariate Logistic Regression Analysis for the Association Between Hypophosphatemia and Mortality in 
Included COVID-19 Patients

Variables Unadjusted Analysis Adjusted Analysis

OR 95% Cl p OR 95% Cl p

Age (years) 1.088 1.064–1.112 <0.001 1.059 1.030–1.088 <0.001
Male 1.659 1.017–2.705 0.042

Hypertension 4.163 2.427–7.140 <0.001

Diabetes mellitus 1.696 0.688–4.182 0.252
COPD 6.068 2.608–14.119 <0.001

Chronic liver disease 2.318 0.843–6.374 0.103

Malignancy 4.571 0.905–23.081 0.066
Oxygen saturation 0.741 0.678–0.808 <0.001 0.733 0.645–0.834 <0.001

WBCs 1.365 1.256–1.484 <0.001 1.428 1.277–1.597 <0.001

Neutrophils 1.002 0.996–1.009 0.496
Lymphocytes 0.037 0.016–0.083 <0.001 0.075 0.026–0.220 <0.001

Monocytes 0.523 0.175–1.563 0.246

Platelets 0.991 0.987–0.994 <0.001
Hemoglobin 1.005 0.990–1.019 0.534

Albumin 0.766 0.713–0.824 <0.001

Immunoglobulin 1.031 0.985–1.079 0.192
ALT 1.005 0.998–1.011 0.163

AST 1.022 1.012–1.031 <0.001

Serum creatinine 1.011 1.005–1.017 0.001
Hypophosphatemia 7.587 3.612–15.936 <0.001 3.636 1.285–10.288 0.015

Severity <0.001

Mild 1 Reference
Moderate 5.38×107 – 0.999

Severe 4.86×108 – 0.998
Critical 6.63×108 – 0.998

Abbreviations: COPD, chronic obstructive pulmonary disease; WBC, white blood cell; ALT, alanine aminotransferase; AST, aspartate aminotransferase.
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factor for hypophosphatemia.40–43 In addition, common 
digestive symptoms, such as diarrhea and vomiting, will 
also result in high levels of nutrient wastage. Thirdly, 

hyperventilation is another possible risk factor for hypo
phosphatemia. Respiratory alkalosis caused by hyperven
tilation is accompanied by increased intracellular pH, 

Figure 2 Differences in cumulative survival between hypophosphatemia group and non-hypophosphatemia group analyzed by the Kaplan–Meier method (χ2=49.177, 
p<0.001).

Figure 1 Relationship between serum phosphate level and mortality rate, using the LOWESS curve.
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which could upregulate the activity of phosphofructoki
nase and glycolysis. Phosphate would consequently be 
transferred from the extracellular space into the cytoplasm 
for this activity.30 Respiratory failure is a common com
plication among COVID-19 patients and many patients 
need respiratory support, with usage rates ranging from 
14% to 81.7%.44–47 COVID-19 patients who develop 
respiratory failure usually undergo a process of 

compensatory hyperventilation with respiratory alkalosis 
before decompensation of respiration.48 This was con
firmed in our study, where the hypophosphatemia group 
had a significantly higher incidence of respiratory failure 
during hospitalization.

Our study confirmed that hypophosphatemia was a risk 
factor for mortality in COVID-19 patients, with the hypo
phosphatemia group having a shorter cumulative survival 
than the non-hypophosphatemia group. The association 
between hypophosphatemia and poor outcome was prob
ably mediated by the risk factors for hypophosphatemia 
mentioned in the previous paragraph. As a result of insuf
ficient nutrient uptake and excessive energy consumption 
and catabolism, malnutrition was prevalent in COVID-19 
patients and has been verified to be correlated with poor 
prognosis in these patients.49–54 In addition, the cellular 
ATP depletion, which may be reflected by the low serum 
phosphorus level, could influence the normal function of 
immune cells and impair the ability of the immune system 
to defend against attack by the virus. The correlation 
between immune dysfunction and hypophosphatemia was 
indicated by the positive and moderate association 
between lymphocyte count and serum phosphate level in 
our study. Furthermore, the hypophosphatemia attributable 
to losses from intestinal and renal tissue may indicate the 
severity of the cytokine storm and systemic inflammation 
among COVID-19 patients. And, undoubtedly, initially 
symptomized as hyperventilation with respiratory alkalo
sis, respiratory failure indicates a critical condition in 
COVID-19 patients and subsequent adverse progress.

Consequently, maintaining the homeostasis of phos
phorus is necessary to prevent adverse progress in 

Figure 3 (A) Linear relationship between age and serum phosphate level. (B) Linear relationship between lymphocyte count and serum phosphate level.

Table 3 Correlation Between Serum Phosphate and Other 
Factors

Variables r p

Age −0.319 <0.001

Male −0.041 0.390
Hypertension −0.100 0.037

Diabetes mellitus −0.025 0.602

COPD −0.065 0.174
Chronic liver disease 0.016 0.737

Malignancy −0.033 0.490

Oxygen saturation 0.116 0.016
WBCs −0.061 0.206

Neutrophils −0.142 0.003

Lymphocytes 0.343 <0.001
Monocytes 0.109 0.024

Platelets 0.230 <0.001

Hemoglobin 0.106 0.027
Albumin 0.296 <0.001

Immunoglobulin 0.001 0.978

ALT 0.002 0.960
AST −0.134 0.005

Serum creatinine 0.020 0.683

Severity −0.113 0.018

Abbreviations: COPD, chronic obstructive pulmonary disease; WBC, white 
blood cell; ALT, alanine aminotransferase; AST, aspartate aminotransferase.
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COVID-19 patients. Adequate supplementation with phos
phate and other nutrients may decrease the probability of 
hypophosphatemia and improve the prognosis of these 
patients. There has been one study exploring the effect of 
combined supplements of vitamin D3, magnesium and 
vitamin B12 on the outcome of COVID-19 patients.55 

Patients receiving combined supplements were less likely 
than controls to require oxygen support (17.6% vs 61.5%) 
and intensive care unit support (5.9% vs 30.8%). Vitamin 
D plays a significant role in enhancing absorption from the 
intestinal tract and reducing kidney loss of phosphate and 
magnesium. One study on children with COVID-19 chil
dren also discovered that the vitamin D level was moder
ately associated with the serum phosphorus level (r=0.364, 
p=0.020).23 Previous studies have confirmed the efficacy 
and safety of intravenous phosphate administration for 
correcting hypophosphatemia.56–60 One study demon
strated that extemporarily prepared phosphate buffer, 
administered via a nasogastric tube, could successfully 
correct the hypophosphatemia in non-surgical critically 
ill patients, without adverse effects.61 However, it is still 
unknown whether direct phosphate supplementation could 
effectively correct the hypophosphatemia and improve the 
prognosis of COVID-19 patients. In addition, the detailed 
dose and appropriate timing of phosphate administration in 
these patients is worth investigating in a future trial. In 
addition to medicinal supplements, available phosphate 
derived from dietary food intake and appropriate and 
timely respiratory management could avoid the develop
ment of hypophosphatemia, to some extent.

There were several limitations in this observational 
study. Firstly, this study was conducted in a single med
ical center, so selection bias could not be avoided. 
A further multicenter study with a larger sample size 
could be designed to verify our findings. Secondly, the 
occurrence of hyperphosphatemia at admission was 
scarce in the included COVID-19 patients, so we could 
not analyze the relationship between hyperphosphatemia 
and outcome in COVID-19 patients. Therefore, we 
incorporated these patients into the non- 
hypophosphatemia group. Thirdly, we only recorded 
the serum phosphate level obtained from tests of the 
first blood sample at admission. Hence, hypophosphate
mia that developed during hospitalization could not be 
collected to analyze the relationship between subsequent 
low serum phosphate levels and mortality of the 
included patients. Future studies illustrating the ten
dency for serum phosphate fluctuation after admission 

would be worth performing in COVID-19 patients. 
Finally, the duration from illness onset to hospital 
admission in this study was 10 (7–13) days, which 
means that patients probably progress into the hyperin
flammatory phase. However, the majority of COVID-19 
patients in the present study did not have such a long 
duration from illness onset to hospital admission 
(usually less than 7 days). Thus, the hypophosphatemia 
at admission may not reliably reflect the initial status of 
infected patients and therefore the conclusions of this 
study should be interpreted with caution.

Conclusions
Although not a universally occurring electrolyte distur
bance, hypophosphatemia is associated with increased 
mortality in COVID-19 patients. COVID-19 patients 
with hypophosphatemia at admission should be paid 
more attention to monitor the disease progression.
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