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Abstract
Background: The World Health Organization declared coronavirus disease 2019 (COVID-19) responsible for
a catastrophic global pandemic. The complexity of COVID-19 is centred on the unpredictable course of the
disease, which can rapidly develop from patients being asymptomatic to having life-threatening symptoms.
The unpredictable disease severity of the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
infection has been a major problem facing the healthcare system during the pandemic. Identifying the
laboratory biomarkers would help predict SARS-CoV-2 pathogenicity. This study focused on the previous
literature regarding three laboratory biomarker profiles: haematological, inflammatory, and biochemical
biomarkers.

Methods: A retrospective study of COVID-19 patients was conducted between May 2020 and September 2020
to determine the predictors of hospitalization (severity) in COVID-19 patients. Patients were divided into
two groups: those admitted to an intensive care unit (ICU, severe) and those admitted to a non-ICU (stable).
Patients' data were obtained from their medical records at Al Noor Specialist Hospital and East Arafat
Hospital in Saudi Arabia.

Results: A total of 487 patients with COVID-19, including 304 males and 183 females, were investigated in
this study. A total of 217 patients were admitted to the ICU. Patients admitted to the ICU had a higher
prevalence of chronic comorbidities than non-ICU patients. D-dimer, white blood cells (WBC), neutrophils,
ferritin, C-reactive protein (CRP), lactate dehydrogenase (LDH), alanine aminotransferase (ALT), and
aspartate aminotransferase (AST) were more elevated in patients admitted to the ICU compared to non-ICU
patients.

Conclusion: Chronic comorbidities are a significant predictor for admission to the ICU. Moreover, tests for
D-dimer, WBC, neutrophils, lymphocytes, CRP, LDH, and ALT could be used to predict patients' admission
to the ICU.

Categories: Infectious Disease, Epidemiology/Public Health
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Introduction
The current coronavirus disease 2019 (COVID-19) was first reported in Wuhan, the capital of China’s Hubei
province, in December 2019. In February 2020, the World Health Organization (WHO) declared COVID-19
responsible for a catastrophic global pandemic [1,2]. The novel virus among human coronaviruses is called
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), an enveloped RNA [1,2]. The symptoms of
COVID-19 range from asymptomatic to life-threatening symptoms. COVID-19 typically causes headaches,
malaise, fever, dry cough, and fatigue, which can quickly progress to shortness of breath, acute respiratory
distress syndrome, cardiac injury, septic shock, multi-organ failure, and death [3,4].

Recent studies highlighted the importance of identifying reliable laboratory biomarkers related to COVID-19
progression. For instance, Leulseged et al. found that changes in the white blood cells (WBC) and sodium
(Na) levels were significantly associated with severe cases of COVID-19 in developing countries [5]. Perhaps,
identifying reliable biomarkers would help to determine the severity of SARS-CoV-2 infection, as well as cell
and organ failure. Accurate and reliable biomarkers would also benefit the clinical management of COVID-
19. It would enable patients to be categorized into risk groups following diagnosis to guarantee prompt
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treatment, prevent serious complications, and ensure optimal resource allocation [6,7].

This study primarily investigates the different biomarkers implicated in COVID-19 for their potential
application as markers of disease severity. The current study reviewed three categories of laboratory
biomarkers, summarized as haematological, biochemical, and inflammatory biomarkers. The haematological
biomarkers were WBC, lymphocytes, neutrophils, and platelet count. The inflammatory biomarkers were C-
reactive protein (CRP), neutrophil-lymphocyte ratio (NLR), and lactate dehydrogenase (LDH). The
biochemical biomarkers included D-dimer, alanine aminotransferase (ALT), and aspartate aminotransferase
(AST).

Materials And Methods
Study design
A retrospective study of 487 COVID-19 patients was conducted to determine the predictors of
hospitalization (severity) of COVID-19. The patients were divided into two groups: those admitted to an
intensive care unit (ICU) and those admitted to a non-ICU. Patients' data were obtained from their medical
records at holy Makkah's Al Noor Specialist Hospital and East Arafat Hospital between May 2020 and
September 2020. The study focused on the patients' age, nationality, gender, and comorbidities including
hypertension, diabetes mellitus, and pulmonary diseases. Patients' status was tracked from the time they
were admitted to the hospital until they were discharged.

Statistical analysis
The study used a cross-sectional design and was conducted retrospectively. After analysing the data with
Statistical Package for the Social Sciences (SPSS) version 25 (IBM Corp., Armonk, NY), univariate logistic
regression and Kruskal-Wallis test were used to determine the association between the variables, as the data
were not normally distributed. The study included multiple populations and independent samples, and the
data were non-parametric. Following data analysis, the results were presented in numbers, percentages,
and p-values (p < 0.05), which were used to interpret the results.

Ethical approval
Ethical approval was obtained from the Internal Review Board of the Security Forces Hospital Makkah
(SFHM) (# 0432-280621).

Results
Characteristics of the study population
The clinical assessment of 487 patients with COVID-19 was integrated into the present study (Table 1),
including 304 males and 183 females. The median age was 55 ± 14 years. A total of 217 patients were
admitted to the ICU. The mean age of the patients admitted to the ICU was 57 ± 13 years, which is higher
than that of non-ICU patients with a mean age of 53 ± 15 years (p-value: 0.001). In addition, results showed
the number of patients with chronic comorbidities, such as hypertension and diabetes mellitus, in ICU was
13.9% and 20%, respectively. Lastly, according to the hospital's reports, the cause of death of the patients
was COVID-19 and the mortality rate among patients admitted to the ICU was 12% due to SARS-CoV-2
infection, which is higher than the non-ICU patients at 1%.
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 Total (%) ICU (%) Non-ICU (%) P-value

N (%) 487 217 (44.6) 270 (55.4)  

Age, mean ± SD 55 ± 14 57 ± 13 53 ± 15 0.001*

Gender    0.63

Male 304 (62.4) 138 (28.3) 166 (34.1)  

Female 183 (37.6) 79 (16.2) 104 (21.4)  

Nationality    0.37

Saudi 229 (47) 107 (22) 122 (25)  

Non-Saudi 258 (53) 110 (22.6) 148 (30.4)  

Discharge status    0.001*

Dead 68 (14) 63 (13) 5 (1)  

Alive 419 (86) 154 (31.6) 265 (54.4)  

Hypertension    0.001*

Yes 120 (24.6) 68 (13.9) 52 (10.7)  

No 367 (75.4) 149 (30.6) 218 (44.8)  

Diabetes mellitus    0.001*

Yes 185 (38) 102 (21) 83 (17)  

No 302 (62) 115 (23.6) 187 (38.4)  

Pulmonary diseases    0.05*

Yes 243 (49.9) 119 (24.4) 124 (25.2)  

No 244 (50.1) 98 (20.1) 146 (30)  

TABLE 1: Demographic and clinical characteristics of ICU and non-ICU COVID-19 patients.
* P ≤ 0.05.

Evaluation of laboratory tests in patients with SARS‐CoV‐2 infection
All laboratory tests included in this study are shown in Table 2. D-dimer, WBC, neutrophils, ferritin, CRP,
NLR, LDH, ALT, and AST were more elevated in patients admitted to the ICU than non-ICU patients.
Moreover, our study revealed a statistically significant difference in D-dimer, neutrophils, and lymphocyte
count between ICU and non-ICU patients. However, our data showed no significant difference in NLR
between the comparison groups.
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 ICU (n = 217) Non-ICU (n = 270)  

Analyte (reference range, unit) N (%) Mean ± SD N (%) Mean ± SD P-value

D-dimer (<0.5 mg/L) 178 (82) 5.68 ± 14.5 205 (75.9) 1.55 ± 2.6 0.001*

WBC (4.5 to 11.0 × 109/L) 207 (95.4) 10.16 ± 4.8 249 (92.2) 8.59 ± 15.4 0.15

Neutrophils (2.0-8.0 x 109/L) 194 (89.4) 8.56 ± 4.9 191 (70.7) 5.25 ± 3.2 0.001*

Lymphocytes (1.0-4.0 x109/L) 194 (89.4) 1.05 ± 0.8 191 (70.7) 1.38 ± 0.9 0.001*

Platelets (150-400 109/L) 207 (95.4) 248.9 ± 89.4 248 (91.9) 264.9 ± 107.3 0.09

NLR (0.8 and 3.5) 80 (36.9) 18.82 ± 39.6 71 (26.3) 10.2 ± 42.7 0.20

Ferritin (30-300 mg/L) 16 (7.4) 921.3 ± 774.4 30 (11.1) 580.1 ± 485.7 0.07

CRP (<10 mg/L) 39 (18) 12.58 ± 6.7 63 (23.3) 9.17 ± 6.1 0.01*

LDH (140-280 U/L) 132 (60.8) 457.9 ± 202.7 164 (60.7) 335.7 ± 149.1 0.001*

ALT (8-48U/L) 198 (91.2) 56.8 ± 46.1 218 (80.7) 46.7 ± 41.1 0.02*

AST (8-48U/L) 198 (91.2) 66.3 ± 63.1 221 (81.9) 49.7 ± 79.3 0.02*

TABLE 2: Laboratory-based biomarkers of ICU and non-ICU COVID-19 patients (n = 487).
Reference range was obtained from the laboratory records. * P ≤ 0.01.

ICU: intensive care unit; N = number of patients with available data in hospitals' records; SD: standard deviation; WBC: white blood cell; CRP: C-reactive
protein; LDH: lactate dehydrogenase; ALT: alanine aminotransferase; AST: aspartate aminotransferase.

Regarding the inflammatory markers, ICU patients had significantly higher CRP and LDH. ALT and AST
outcomes in ICU patients were 56.8 ± 46.1 U/L and 66.3 ± 63.1 U/L, respectively. Overall, logistic regression
analysis showed that D-dimer, WBC, neutrophils, lymphocytes, CRP, LDH, ALT, and AST might be
components that could predict ICU admission, as demonstrated in Table 3.
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 OR (95% CI) P-value

D-dimer 0.98 (0.84-0.95) 0.001*

WBC 0.99 (0.96-1.01) NS

Neutrophils 0.78 (0.73-0.84) 0.001*

Lymphocytes 1.77 (1.30-2.43) 0.001*

Platelets 1.00 (1.00-1.01) NS

NLR 0.99 (0.98-1.01) 0.27 NS

Ferritin 0.99 (0.98-1.00) 0.10 NS

CRP 0.92 (0.86-0.98) 0.01*

LDH 0.99 (0.98-1.01) 0.00*

ALT 0.99 (0.97-0.99) 0.02*

AST 0.99 (0.97-1.00) 0.03*

TABLE 3: Logistic regression analysis of COVID-19 among patients infected with SARS-CoV-2 (n =
487).
* P ≤ 0.01.

SARS-CoV-2: severe acute respiratory syndrome coronavirus 2; WBC: white blood cell; NLR: neutrophil-to-lymphocyte ratio; CRP: C-reactive protein;
LDH: lactate dehydrogenase; ALT: alanine aminotransferase; AST: aspartate aminotransferase.

Discussion
The COVID-19 pandemic has caused a significant burden to scientific and medical facilities since 2020.
Symptoms of COVID-19 can range from mild and self-limiting to severe and fatal. Predicting who will
develop a severe inflammatory reaction requiring ICU admission has been challenging. Therefore, clinicians
can use laboratory biomarkers to assist decision-making, interpret clinical symptoms more confidently,
provide data of underlying biological processes, start treatment, and assess the disease's progression [7].

This study has analysed a range of COVID-19 biomarkers for their usefulness in indicating COVID-19
severity. We have demonstrated that, compared to other haematological biomarkers, there was a significant
increase in neutrophils count and a decrease in lymphocytes count in ICU-admitted COVID-19 patients
compared to non-ICU patients. Neutrophil and lymphocyte counts are considered the most clinically
relevant biomarkers of the WBC count. However, the role of lymphocytes in upper respiratory tract viral
infections and their possible importance in therapeutic strategies are not entirely clear [8]. Multiple studies
have reported significant lymphopenia with a consistently high NLR due to high neutrophil count and low
lymphocyte count in critically ill COVID-19 patients compared to non-ICU patients [9,10]. However,
lymphocyte count may not be an independent biomarker of COVID-19 severity due to various factors, such
as glucocorticoid treatment and sepsis from concomitant infections [11]. Therefore, further data collection
and research on NLR accuracy as a potential independent biomarker of COVID-19 are necessary.

In the present study, we observed elevation of D-dimer in hospitalized COVID-19 patients, particularly
those with severe illness (ICU-admitted patients). A similar finding regarding the elevation of D-dimer was
reported by other recent studies [12-14]. Increased D-dimer level in COVID-19 patients admitted to the ICU
is comparable to that seen in patients with community-acquired pneumonia [15]. In addition, several studies
have also associated D-dimer with an increased risk of respiratory degradation, thrombosis, and death from
COVID-19 infection [12-14].

In this report, CRP is high in ICU patients. It has been suggested that CRP is strongly correlated with
proinflammatory cytokine levels and interleukin-6 (IL-6) [16]. IL-6 has been known to drive CRP production
primarily in the liver and as a driver of the COVID-19 cytokine storm associated with poor COVID-19
outcomes [16-21]. Similarly, it has been reported that fatal outcomes from COVID-19 are accompanied by
significant liver injury and elevated LDH, ALT, and AST liver enzymes. Therefore, it has been suggested that
liver enzymes might be used to indicate COVID-19 severity [22-24]. A previous meta-analysis showed that
elevated CRP, D-dimer, and LDH could predict the high severity of COVID-19 [25].
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Limitations of this study include selection bias as the study was conducted at two hospitals in Makkah, Saudi
Arabia. The sampling was only from Al Noor Specialist Hospital, the largest hospital in Makkah, and East
Arafat Hospital was designated for COVID-19 patients throughout the pandemic. Moreover, this study did
not control for other therapeutic medications such as steroids and biological treatments including anti-IL-
6 blockers. However, finding changes in biomarker levels in COVID-19 patients may be worthwhile in
clinical practice to guide treatment and admission to the ICU. Further research is needed to investigate the
predictive value of biomarkers to improve the reliability and reproducibility of COVID-19 studies.

Conclusions
In summary, this study showed that certain markers such as D-dimer, neutrophils, lymphocytes, CRP, LDH,
ALT, and AST could predict ICU admission of the COVID-19 patients. Clinical assessment of COVID-19
patients and thorough identification of potential biomarkers can help the development of therapeutic
interventions and improve prognoses. Such stratification will enhance patient and resource management
and potentially reduce mortality rates. COVID-19 is a global pandemic; thus, we urge extensive
international interventional trials so that the biomarker changes noted in this study and other studies can be
better understood.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Internal Review Board of
the Security Forces Hospital Makkah (SFHM) issued approval 0432-280621. Animal subjects: All authors
have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Lu R, Zhao X, Li J, et al.: Genomic characterisation and epidemiology of 2019 novel coronavirus:

implications for virus origins and receptor binding. Lancet. 2020, 395:565-74. 10.1016/S0140-
6736(20)30251-8

2. Zhu N, Zhang D, Wang W, et al.: A novel coronavirus from patients with pneumonia in China, 2019 . N Engl J
Med. 2020, 382:727-33. 10.1056/NEJMoa2001017

3. Chen N, Zhou M, Dong X, et al.: Epidemiological and clinical characteristics of 99 cases of 2019 novel
coronavirus pneumonia in Wuhan, China: a descriptive study. Lancet. 2020, 395:507-13. 10.1016/S0140-
6736(20)30211-7

4. Zhuang HF, Wang PW, Li YZ, Lin JK, Yao XD, Xu H: Analysis of related factors of brittle hip fracture in
postmenopausal women with osteoporosis. Orthop Surg. 2020, 12:194-8. 10.1111/os.12605

5. Leulseged TW, Hassen IS, Ayele BT, et al.: Laboratory biomarkers of COVID-19 disease severity and
outcome: findings from a developing country. PLoS One. 2021, 16:e0246087. 10.1371/journal.pone.0246087

6. Gong J, Hui D, Xia Q, et al.: Correlation analysis between disease severity and inflammation-related
parameters in patients with COVID-19 pneumonia. [PREPRINT]. MedRxiv. 2020,
10.1101/2020.02.25.20025643

7. Pierce JD, McCabe S, White N, Clancy RL: Biomarkers: an important clinical assessment tool . Am J Nurs.
2012, 112:52-8. 10.1097/01.NAJ.0000418926.83718.28

8. Drescher B, Bai F: Neutrophil in viral infections, friend or foe? . Virus Res. 2013, 171:1-7.
10.1016/j.virusres.2012.11.002

9. Savarimuthu S, BinSaeid J, Harky A: The role of ECMO in COVID-19: can it provide rescue therapy in those
who are critically ill?. J Card Surg. 2020, 35:1298-301. 10.1111/jocs.14635

10. Tan L, Wang Q, Zhang D, et al.: Lymphopenia predicts disease severity of COVID-19: a descriptive and
predictive study. Signal Transduct Target Ther. 2020, 5:33. 10.1038/s41392-020-0148-4

11. Keddie S, Ziff O, Chou MK, et al.: Laboratory biomarkers associated with COVID-19 severity and
management. Clin Immunol. 2020, 221:108614. 10.1016/j.clim.2020.108614

12. Huang C, Wang Y, Li X, et al.: Clinical features of patients infected with 2019 novel coronavirus in Wuhan,
China. Lancet. 2020, 395:497-506. 10.1016/S0140-6736(20)30183-5

13. Tang N, Li D, Wang X, Sun Z: Abnormal coagulation parameters are associated with poor prognosis in
patients with novel coronavirus pneumonia. J Thromb Haemost. 2020, 18:844-7. 10.1111/jth.14768

14. Wang D, Hu B, Hu C, et al.: Clinical characteristics of 138 hospitalized patients with 2019 novel
coronavirus-infected pneumonia in Wuhan, China. JAMA. 2020, 323:1061-9. 10.1001/jama.2020.1585

15. Querol-Ribelles JM, Tenias JM, Grau E, Querol-Borras JM, Climent JL, Gomez E, Martinez I: Plasma D-dimer
levels correlate with outcomes in patients with community-acquired pneumonia. Chest. 2004, 126:1087-92.
10.1378/chest.126.4.1087

16. Liu F, Li L, Xu M, et al.: Prognostic value of interleukin-6, C-reactive protein, and procalcitonin in patients
with COVID-19. J Clin Virol. 2020, 127:104370. 10.1016/j.jcv.2020.104370

17. Chen X, Zhao B, Qu Y, et al.: Detectable serum severe acute respiratory syndrome coronavirus 2 viral load
(RNAemia) is closely correlated with drastically elevated interleukin 6 level in critically ill patients with
coronavirus disease 2019. Clin Infect Dis. 2020, 71:1937-42. 10.1093/cid/ciaa449

2022 Alsafi et al. Cureus 14(3): e23691. DOI 10.7759/cureus.23691 6 of 7

https://dx.doi.org/10.1016/S0140-6736(20)30251-8
https://dx.doi.org/10.1016/S0140-6736(20)30251-8
https://dx.doi.org/10.1056/NEJMoa2001017
https://dx.doi.org/10.1056/NEJMoa2001017
https://dx.doi.org/10.1016/S0140-6736(20)30211-7
https://dx.doi.org/10.1016/S0140-6736(20)30211-7
https://dx.doi.org/10.1111/os.12605
https://dx.doi.org/10.1111/os.12605
https://dx.doi.org/10.1371/journal.pone.0246087
https://dx.doi.org/10.1371/journal.pone.0246087
https://dx.doi.org/10.1101/2020.02.25.20025643
https://dx.doi.org/10.1101/2020.02.25.20025643
https://dx.doi.org/10.1097/01.NAJ.0000418926.83718.28
https://dx.doi.org/10.1097/01.NAJ.0000418926.83718.28
https://dx.doi.org/10.1016/j.virusres.2012.11.002
https://dx.doi.org/10.1016/j.virusres.2012.11.002
https://dx.doi.org/10.1111/jocs.14635
https://dx.doi.org/10.1111/jocs.14635
https://dx.doi.org/10.1038/s41392-020-0148-4
https://dx.doi.org/10.1038/s41392-020-0148-4
https://dx.doi.org/10.1016/j.clim.2020.108614
https://dx.doi.org/10.1016/j.clim.2020.108614
https://dx.doi.org/10.1016/S0140-6736(20)30183-5
https://dx.doi.org/10.1016/S0140-6736(20)30183-5
https://dx.doi.org/10.1111/jth.14768
https://dx.doi.org/10.1111/jth.14768
https://dx.doi.org/10.1001/jama.2020.1585
https://dx.doi.org/10.1001/jama.2020.1585
https://dx.doi.org/10.1378/chest.126.4.1087
https://dx.doi.org/10.1378/chest.126.4.1087
https://dx.doi.org/10.1016/j.jcv.2020.104370
https://dx.doi.org/10.1016/j.jcv.2020.104370
https://dx.doi.org/10.1093/cid/ciaa449
https://dx.doi.org/10.1093/cid/ciaa449


18. Coomes EA, Haghbayan H: Interleukin-6 in COVID-19: a systematic review and meta-analysis . Rev Med
Virol. 2020, 30:1-9. 10.1002/rmv.2141

19. Herold T, Jurinovic V, Arnreich C, et al.: Elevated levels of IL-6 and CRP predict the need for mechanical
ventilation in COVID-19. J Allergy Clin Immunol. 2020, 146:128-36.e4. 10.1016/j.jaci.2020.05.008

20. Lagunas-Rangel FA, Chávez-Valencia V: High IL‐6/IFN‐γ ratio could be associated with severe disease in
COVID‐19 patients. J Med Virol. 2020, 92:1789-90. 10.1002/jmv.25900

21. Zawawi A, Naser AY, Alwafi H, Minshawi F: Profile of circulatory cytokines and chemokines in human
coronaviruses: a systematic review and meta-analysis. Front Immunol. 2021, 12:666223.
10.3389/fimmu.2021.666223

22. Guan WJ, Ni ZY, Hu Y, et al.: Clinical characteristics of coronavirus disease 2019 in China . N Engl J Med.
2020, 382:1708-20. 10.1056/NEJMoa2002032

23. Mantovani A, Beatrice G, Dalbeni A: Coronavirus disease 2019 and prevalence of chronic liver disease: a
meta-analysis. Liver Int. 2020, 40:1316-20. 10.1111/liv.14465

24. Zhang C, Shi L, Wang FS: Liver injury in COVID-19: management and challenges . Lancet Gastroenterol
Hepatol. 2020, 5:428-30. 10.1016/S2468-1253(20)30057-1

25. Hariyanto TI, Japar KV, Kwenandar F, et al.: Inflammatory and hematologic markers as predictors of severe
outcomes in COVID-19 infection: a systematic review and meta-analysis. Am J Emerg Med. 2020, 41:110-9.
10.1016/j.ajem.2020.12.076

2022 Alsafi et al. Cureus 14(3): e23691. DOI 10.7759/cureus.23691 7 of 7

https://dx.doi.org/10.1002/rmv.2141
https://dx.doi.org/10.1002/rmv.2141
https://dx.doi.org/10.1016/j.jaci.2020.05.008
https://dx.doi.org/10.1016/j.jaci.2020.05.008
https://dx.doi.org/10.1002/jmv.25900
https://dx.doi.org/10.1002/jmv.25900
https://dx.doi.org/10.3389/fimmu.2021.666223
https://dx.doi.org/10.3389/fimmu.2021.666223
https://dx.doi.org/10.1056/NEJMoa2002032
https://dx.doi.org/10.1056/NEJMoa2002032
https://dx.doi.org/10.1111/liv.14465
https://dx.doi.org/10.1111/liv.14465
https://dx.doi.org/10.1016/S2468-1253(20)30057-1
https://dx.doi.org/10.1016/S2468-1253(20)30057-1
https://dx.doi.org/10.1016/j.ajem.2020.12.076
https://dx.doi.org/10.1016/j.ajem.2020.12.076

	Haematological, Biochemical, and Inflammatory Biomarkers of COVID-19 Patients Hospitalized in Critical Unit: A Retrospective Study
	Abstract
	Introduction
	Materials And Methods
	Study design
	Statistical analysis
	Ethical approval

	Results
	Characteristics of the study population
	TABLE 1: Demographic and clinical characteristics of ICU and non-ICU COVID-19 patients.

	Evaluation of laboratory tests in patients with SARS‐CoV‐2 infection
	TABLE 2: Laboratory-based biomarkers of ICU and non-ICU COVID-19 patients (n = 487).
	TABLE 3: Logistic regression analysis of COVID-19 among patients infected with SARS-CoV-2 (n = 487).


	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


