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Abstract  

Objective: Malnutrition is a risk factor for severe coronavirus disease 2019 (COVID-19) and early nutritional 

risk assessment should be performed consistently and promptly to determine the proper nutritional therapy 

and lead to a good prognosis. We aimed to investigate the predictive value of the prognostic nutritional index 

(PNI) in determining the severity of hospitalized COVID-19 patients. 

Methods: In this retrospective single-center research, a total of 686 hospitalized adult patients with COVID-

19 between April 2020-June 2020 were analyzed. Demographic, clinical, radiological and laboratory data 

were registered from patient files. Nutritional status was evaluated using the BMI and PNI. Patients were 

divided into three groups according to PNI values: severe (PNI ≤ 35), moderate (35<PNI<38) and normal 

(PNI≥38). 

Results: The study group's average PNI score was 35.56 ± 4.58.PNI values were found to be normal in 37.3 

percent (N: 256) of the patients, moderate in 28.3 percent (N: 194), and severe in 34.4 percent (N: 236). Male 

patients, those over the age of 65, referred patients, intubated patients, and those who died were at a higher 

risk of severe PNI. Patients with normal computed tomography scans were found to have a higher incidence 

in the normal PNI. The length of hospitalization increased in proportion to the severity of PNI. As the severity 

of the PNI category increased, so did albumin, C reactive protein, D-dimer, ferritin, lactate dehydrogenase, 

and neutrophil levels. The total protein value decreased, as the severity of the PNI category increased. 

Conclusion: PNI can be determined easily and quickly using routine blood tests and it can be useful for early 

detection of potentially fatal illnesses, giving medical care and improving prognosis. 
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INTRODUCTION  

Coronavirus disease 2019 (COVID-19) is 

still the most serious public health problem all 

over the World, by the end of the 2021, the 

number of COVID-19 patients reported 

worldwide was over 273 million, while the 

number of deaths exceeded 5 million according 

to the World Health Organization (WHO) (1). 

COVID-19’s clinic spectrum varies from 

asymptomatic infection and moderate upper 

respiratory tract infection to severe pneumonia 

with life-threatening complications such as 

acute respiratory failure which can lead to 

multi-organ dysfunction and death (2-6). 

High levels of inflammation are linked to 

severe malnutrition. COVID-19 patients with 

severe or life-threatening disease exhibit 

extreme systemic inflammation as well as poor 

nutritional status (7). The majority of COVID 

19 fatalities occur in older, multi-morbid 

patients with severe malnutrition (6). 

Malnutrition can both enhance the risk and 

severity of infections by compromising the 

patient’s immune system and treatment 

effectiveness, as well as develop as a result of 

infections (8). It is regarded as a risk factor for 

increased morbidity and mortality (9). Poor 

nutritional status and immunological 

dysfunction have been identified as potential 

risk factors for severe COVID-19 (10). 

Malnutrition is a modifiable risk factor and 

early nutritional risk assessment in COVID-19 

patients, as in other infectious diseases, should 

be done consistently and immediately in order 

to determine the appropriate nutritional therapy 

that may promote a stronger immune response 

and lead to a favorable prognosis (11,12). As a 

result, a simple and effective index for 

assessing COVID-19 patients’ nutritional status 

should be developed. There is, however, no 

known standard tool for nutritional risk 

screening and nutritional status assessment. 

The Prognostic nutritional index (PNI), 

which was originally developed to predict the 

risk of postoperative complications following 

gastrointestinal surgery, is calculated using the 

serum albumin levels and total lymphocyte 

counts in peripheral blood (13,14). It is a 

measurable indicator of immune, 

inflammatory, and nutritional condition. It has 

been demonstrated to have prognostic 

significance in a number of clinical situations 

such as cancers, infectious diseases, 

cardiovascular diseases. In COVID-19 patients, 

PNI also more accurately reflects nutritional 

and inflammatory status, and a lower score 

indicates poor nutritional status (15-16). 

There are few studies that have investigated 

the function of PNI in reflecting the 

inflammatory status and predicting the disease 

severity in COVID 19 patients (17-20). 

The purpose of this study was to investigate 

the relationship between PNI and COVID-19 

severity in hospitalized patients as well as the 
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predictive usefulness of PNI for the severe 

form of COVID-19. 

METHODS 

We performed a single-center, retrospective 

research on 686 adult patients with COVID-19 

hospitalized in a Pandemic Hospital between 

April 2020-June and 2020 to evaluate the 

prognostic role of PNI. All patients were 

diagnosed with COVID-19 based on the criteria 

of World Health Organization. Patients with 

missing data and other diagnoses during 

hospitalization were excluded from the study. 

Age, gender, symptoms, severity of the disease 

according to radiological appearance, length of 

hospital stay, discharge status, body mass index 

(BMI), polymerase chain reaction (PCR) test 

results and laboratory parameters of the patients 

checked at the time of diagnosis (lactate 

dehydrogenase (LDH), procalcitonin, D-dimer, 

Ferritin, C reactive protein (CRP), albumin, 

total protein, neutrophil, lymphocyte, and 

platelet) were recorded from patient files. 

Nutritional status was evaluated using the BMI 

and PNI. BMI was calculated as body weight 

(kg) divided by the square of the height (m2) 

(21). PNI scores were calculated as 10 x serum 

albumin level (g/dL) + 0,005 x absolute 

lymphocyte count (/mm3). Patients were 

stratified into the following three groups 

according to PNI values: severe PNI (PNI ≤ 

35), moderate PNI (35<PNI<38), and normal 

PNI (PNI≥38) (15).  

Informed consent was obtained from 

participants in the study and the ethics 

committee approval were obtained from the 

hospital ethics committee (Approval date and 

number: 24.06.2020/ 2012-KAEK-15/2130). 

IBM SPSS v20.0 (IBM Corp., Armonk, NY, 

USA) was used for the data analysis. The 

demographic characteristics of the study group 

were reported using descriptive statistics 

(frequencies, proportions, means, medians) and 

dispersion measures (standard deviation, min-

max, 25-75% quartile range). Initially, the 

normality of the total scores was tested using 

the Kolmogorov-Smirnov normality test and 

graphs. Therefore, the median scores were 

compared using Kruskal Wallis (and 

Bonferroni’s ad hoc test), and groups were 

compared using a Chi-Square test. A 

significance level of α = 0.05 (two-tailed) was 

applied for all p values. 

RESULTS 

A total of 686 hospitalized adult patients 

with COVID-19 were included in the study. 

The mean age of the research group was 

58.27±14.67 (between 18-93) years, and 46.1 

percent of the participants were female (N: 

316). The study group's average PNI score was 

35.56±4.58 points (ranging from 12.01 to 

48.01). PNI values were found to be normal in 

37.3 percent (N: 256) of the patients, moderate 

in 28.3 percent (N: 194), and severe in 34.4 

percent (N: 236). Male patients, those over the 

age of 65, referred patients, intubated patients, 

and those who died were at a higher risk of
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severe PNI. Furthermore, patients with normal 

computed tomography (CT) scans were found 

to have a higher incidence in the normal PNI 

category. The distribution of demographic data 

of the study group according to PNI degrees is 

presented in Table 1. 

The research group's mean BMI was 

28.46±3.95 (range 16.72-40.43). It was 

determined that the average length of stay in the 

hospital for COVID-19 patients was 8.49±6.80 

(range 1-79) days. Patients with normal PNI 

were found to be overweight and to have a 

higher BMI than those with severe PNI. The 

length of hospital stays increased with rising 

PNI grade. The distribution of the study group's 

height, weight, BMI, and length of 

hospitalization according to PNI grades was 

demonstrated in Table 2. 

In our investigation, as the severity of the 

PNI category increased, so did the levels of 

albumin, C reactive protein (CRP), D-dimer, 

ferritin, lactate dehydrogenase (LDH), and 

neutrophil rose. The total protein value 

decreased, as the severity of the PNI category 

increased. The distribution of various 

laboratory results based on the research group’s 

PNI degrees is presented in Table 3. 

 

 

Table 1. The distribution of the research group's demographic characteristics based on PNI degrees 

 

PNI normal PNI moderate PNI severe 

p 
n % n % n % 

Gender Male 119   50.4 95 49.0 156 60.9 
  0.017 

Female 117   49.6 99 51.0 100 39.1 

Age <65 years 
193   81.8 140 72.2 118 46.1 

<0.001 
>65 years 

43   18.2 54 27.8 138 53.9 

Status of death No 236 100.0 194 100.0 241 94.1 
<0.001 

Yes 0    0.0 0    0.0 15  5.9 

Status of intubation No 234  99.2 192 99.0 236 92.2 
<0.001 

Yes 2   0.8 2     1.0 20 7.8 

Status of dispatch No 234  99.2 193   99.5 242 94.5    

0.001 Yes 2   0.8 1     0.5 14 5.5 

CT involvement No 55 23.3 22 11.3 25       9.8 

<0.001 
Mild 83 35.2 60 30.9 74 28.9 

Moderate 79 33.5 81  41.8 111  43.4 

Severe 19   8.1 31  16.0 46   18.0 

 

DISCUSSION 

The prognostic nutritional index has been 

identified as a tool for risk stratification in a 

variety of disorders (7-10). In this study, the 

role of the PNI in predicting the severity of 

COVID-19 was researched. Some COVID-19 

individuals have minor symptoms in the early 

stages of the disease that worsen over time. 

Such COVID-19 cases have a dismal prognosis 

and a high fatality severity and enable therapy 

in the have been described in the literature in 

order to
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Table2.The distribution of the study group's height, weight, BMI, and number of hospitalized days according to PNI 

degrees 

 

PNI normal PNI moderate PNI severe P1-2 

P1-3 

P2-3 Median Q1 Q3 Median Q1 Q3 Median Q1 Q3 

 

Height  165.0 160.0 173.0 165.0 160.0 173.0 168.0 160.0 173.0 

0.285 

0.285 

0.285 

Weight 

80.0 70.0 90.0 80.0 70.0 86.0 80.0 70.0 85.0 

1.000 

0.033 

0.433 

Body Mass 

Index 29.0 25.9 31.9 28.7 25.8 31.2 27.7 25.6 30.7 

0.131 

0.006 

1.000 

Number of 

hospitalized days 5.0 5.0 7.0 6.0 5.0 10.0 8.0 5.0 12.0 

<0.001 

<0.001 

0.014 

Q1:25th percentile, Q3:75th percentile 

 

Table3. The distribution of various laboratory results based on the research group’s PNI levels 

 

PNI normal1 PNI moderate2 PNI severe3 

P1-2 

P1-3 

P2-3 Median Q1 Q3 Median Q1 Q3 Median Q1 Q3 

Albumin,(g/dL) 4.0 3.8 4.1 3.6 3.5 3.7 3.2 3.0 3.3 

<0.001 

<0.001 

<0.001 

CRP(mg/L)* 8.3 3.4 19.0 17.5 7.9 39.2 37.9 13.3 91.5 

<0.001 

<0.001 

<0.001 

D-dimer(mg/L) 370.0 270.0 595.0 480.0 310.0 740.0 720,0 430.0. 1260.0 

<0.001 

<0.001 

  0.013 

Ferritin(ng/mL) 186.9 79.4 355.8 293.6 168.4 588.9 401.0 208.0 725.6 

  0.025 

<0.001 

<0.001 

LDH*( IU/L) 233.0 207.5 279.0 260.0 224.0 312.0 282.5 231.0 366.0 

  0.028 

<0.001 

  0.001 

Lymphocytes,  

x10^3/µL 

 

1.7 1.4 2.2 1.6 1.1 2.1 1.2 0.8 1.6 

  0.026 

<0.001 

<0.001 

Neutrophils,  

x10^3/µL 

 

3.3 2.6 4.6 4.1 2.8 5.6 5.2 3.4 7.5 

  0.002 

<0.001 

<0.001 

Platelet, 

x10^3/µL 

 

243.0 196.0 318.0 300.0 230,0 397.0 274.5 215.0 383.0 

  0.462 

<0.001 

  0.002 

Procalsitonin, (ng/mL) 0 0 0 1 0 0.2 0.1 0.1 0.2 

  0.086 

  0.086 

  0.086 

TotalProtein (g/dL) 7.1 6.9 7.5 6.9 6.6 7.1 6.4 6.0 6.7 

<0.001 

<0.001 

<0.001 

Q1:25th percentile, Q3:75th percentile 

*LDH: Lactat dehydrogenase; CRP: C-Reactive Protein 
 

estimate hospital mortality and illness severity 

in COVID-19 hospitalized patients (17-21). 

In our study, the status of death, intubation 

early stages of disease. A few studies on PNI,
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dispatch, length of hospital stays, and severe 

CT involvement all increased with increasing 

PNI grade. Patients with severe COVID-19 

have severe systemic inflammation and poor 

nutritional status (23, 24). Nutritional disorders 

can cause nosocomial infections that directly 

increase mortality and morbidity (25). Our 

findings indicate that a severe PNI predisposes 

to severe COVID illness. 

Patients with severe PNI were found to be 

male and older age in our study. In previous 

studies, age and severe COVID-19 were found 

to be substantially associated and older age 

was an important prognostic factor of death for 

COVID-19 patients. Older age may be 

associated with more comorbidities, resulting 

in a higher mortality rate (26-29). Data from 

countries around the world show that women 

and men have similar numbers of cases, but 

men have a higher case fatality rate. New data 

on disease progression and severity suggest 

that males are 50 percent more likely than 

women to be hospitalized (30-32). 

In our investigation, as the severity of the 

PNI category increased, the levels of albumin, 

CRP, D-dimer, ferritin, LDH, PLT and 

neutrophil rose.  The total protein, lymphocyte 

value decreased, as the severity of the PNI 

category increased. Previous research found 

that patients with severe COVID-19 had higher 

levels of neutrophils, CRP, fibrinogen, D-

dimer, ferritin and lower levels of lymphocyte, 

PLT, albumin (33-38). Serum albumin levels 

and lymphocyte counts are the primary 

determinants of PNI. Albumin is a measure of 

the liver's function, the body's nutritional 

status, and the body's overall health. 

Hypoalbuminemia is associated with severe 

inflammation (39). The hyperinflammatory 

state associated with the "cytokine storm" has 

highlighted the possible predictive relevance 

of hypoalbuminemia and a low albumin level 

may result in the exudation of intravascular 

fluid. Both reasons may exacerbate the severity 

of pulmonary edema in COVID-19. The 

albumin level in patients with COVID-19 was 

found to be inversely related to patients who 

developed acute respiratory distress (ARDS) 

(40). In most of these patients, there was a 

correlation between lymphopenia and the 

severity of the disease. Considering the 

lymphocyte rates of COVID-19 patients who 

died, it was found that they were significantly 

lower than those who survived (33, 41, 42). 

These findings corroborated our findings, 

which revealed that PNI was important 

parameter for prognosis of COVID-19 

patients. 

CONCLUSION 

As a result, PNI represents an immune- 

nutritional condition as well as chronic 

inflammation and immunological dysfunction 

is a major cause of severe COVID-19. PNI can 

be easily and quickly determined using routine 

blood tests and it can be useful for early 

detection of potentially fatal illnesses, 



Mid Blac Sea J Health Sci November 2022;8(4):481-489 

 

487 
 

providing medical care and improving 

prognosis.  

 

Ethics Committee Approval: Ethics 

committee approval was obtained from the 

hospital ethics committee (Approval date and 

number: 24.06.2020/ 2012-KAEK-15/2130 

Peer-review: Externally peer-reviewed. 

Author Contributions:  

Concept: DY, EG; Design: DY, FK; 

Supervision: DY, HB, FK; Data Collection 

and/or Processing: DY, EG, FB; Analysis 

and/or Interpretation: DY, DG, FB; Writing: 

DY, DG, EG; Critical: DY, DG, EG;Review: 

D.G, E.G 

Conflict of Interest: No conflict of interest was 

declared by the authors. 

Financial Disclosure: The authors declared 

that this study hasn’t received no financial 

support. 

 

REFERENCES  

1. World Health Organisation. Weekly 

epidemiological update on Coronavirus 

disease 2019. 21 December 2021.Available 

from:https://www.who.int/publications/m/i

tem/weekly-epidemiological-update-on-

covid-19-21-december-2021 

2. Weiss P, Murdoch DR. Clinical course and 

mortality risk of severe COVID-19. Lancet 

Lond Engl. 2020;395:1014–1015. 

3. Huang C, Wang Y, Li X, Ren L, Zhao J, Hu 

Y, et al. Clinical features of patients 

infected with 2019 novel coronavirus in 

Wuhan, China. Lancet Lond Engl. 2020; 

395:497–506. 

4. Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang 

J, et al. Clinical characteristics of 138 

hospitalized patients with 2019 novel 

coronavirus-infected pneumonia in Wuhan, 

China. JAMA. 2020;323:1061–9. 

5. Chen N, Zhou M, Dong X, Qu J, Gong F, 

Han Y, et al. Epidemiological and clinical 

characteristics of 99 cases of 2019 novel 

coronavirus pneumonia in Wuhan, China 

descriptive study. Lancet Lond Engl. 

2020;395:507–513. 

6. Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, 

et al. Clinical course and risk factors for 

mortality of adult in patients with COVID-

19 in Wuhan, China: A retrospective cohort 

study. Lancet 2020;395:1054–1062. 

7. Peter K. Katona-Apte J. The interaction 

between nutrition and infection. Clin Infect 

Dis. 2008;May15;46(10):1582-1588. 

8. Xue G, Gan X, Wu Z, Xie D, Xiong Y, Hua 

L et al. Novel serological biomarkers for 

inflammation in predicting disease severity 

in patients with COVID-19. Int 

Immunopharmacol.2020;89(Pt A): 107065.  

9. Ahn SS, Yoo J, Jung SM, Song JJ, Park YB, 

Lee SW. Comparison of the Clinical 

Implications among Five Different 

Nutritional Indices in Patients with Lupus 

Nephritis. Nutrients. 2019;11(7):1456.  

10. Zabetakis I, Lordan R, Norton C, Tsoupras 

A. COVID-19: The Inflammation Link and 

the Role of Nutrition in Potential 

Mitigation. Nutrients. 2020;19;12(5):1466.  

11. Caccialanza R, Laviano A, Lobascio F, 

Montagna E, Bruno R, Ludovisi Set. al. 

Early nutritional supplementation in non-

critically ill patients hospitalized for the 

2019 novel coronavirus disease (COVID-

19): Rationale and feasibility of a shared 

pragmatic protocol. Nutrition. 2020;74: 

110835.  

12. Azzolino D, Saporiti E, Proietti M, Cesari 

M. Nutritional Considerations in Frail Older 

Patients with COVID-19. J Nutr Health 

Aging. 2020;24(7):696-698. 

13. Rashedi S, Keykhaei M, Pazoki M, Ashraf 

H, Najafi A, Kafan S et.al. Clinical 

significance of prognostic nutrition index in 

hospitalized patients with COVID-19: 

Results from single-center experience with 

systematic review and meta-analysis. Nutr 

Clin Pract. 2021;36(5):970-983. 

14. Onodera T, Goseki N, Kosaki G. Prognostic 

nutritional index in gastrointestinal surgery 

of malnourished cancer patients. Nihon 

Geka Gakkai Zasshi. 1984;85:1001–1005. 

15. Wang R, He M, Yin W, Liao X, Wang B, 

Jin X et. al. The Prognostic Nutritional 

Index is associated with mortality of 

COVID-19 patients in Wuhan, China. J Clin 

Lab Anal. 2020;34(10):e23566.  



Mid Blac Sea J Health Sci November 2022;8(4):481-489 

 

488 
 

16. Hu X, Deng H, Wang Y, Chen L, Gu X, 

Wang X. Predictive value of the prognostic 

nutritional index for the severity of 

coronavirus disease 2019. Nutrition. 2021; 

84:111123.  

17. Wang ZH, Lin YW, Wei XB, Li F, Liao XL, 

Yuan HQ et. al. Predictive Value of 

Prognostic Nutritional Index on COVID-19 

Severity. Front Nutr. 2021;14;7:582736.  

18. Wei W, Wu X, Jin C, Mu T, Gu G, Min Met. 

al. Predictive Significance of the Prognostic 

Nutritional Index (PNI) in Patients with 

Severe COVID-19. J Immunol Res. 2021; 

2021:9917302.  

19. Hu X, Deng H, Wang Y, Chen L, Gu X, 

Wang X. Predictive value of the prognostic 

nutritional index for the severity of 

coronavirus disease 2019. Nutrition. 2021; 

84:111123.  

20. Çınar T, Hayıroğlu Mİ, Çiçek V, Kılıç Ş, 

Asal S, Yavuz Set. al. Is prognostic 

nutritional index a predictive marker 

forestimating all-cause in-hospital mortality 

in COVID-19 patients with cardiovascular 

risk factors? Heart Lung. 2021;50(2):307-

312. 

21. WHO Expert Consultation. Appropriate 

body-mass index for Asian populations and 

its implications for policy and intervention 

strategies.Lancet.2004;363(9403):157-163. 

22. Arabi YM, Murthy S, Webb S. COVID-19: 

a novel coronavirus and a novel challenge 

for criticalcare. Intensive Care Med. 

2020;46(5):833-836. 

23. Zhao X, Li Y, Ge Y, Shi Y, Lv P, Zhang J 

et. al. Evaluation of Nutrition Risk and Its 

Association with Mortality Risk in Severely 

and Critically Ill COVID-19 Patients. JPEN 

J Parenter Enteral Nutr. 2021;45(1):32-42. 

24. Lidoriki I, Frountzas M, Schizas D. Could 

nutritional and functional status serve as 

prognostic factors for COVID-19 in the 

elderly? Med Hypotheses. 2020;144: 

109946. 

25. Bresnahan KA, Tanumihardjo SA. 

Undernutrition, the acute phase response to 

infection, and its effects on micronutrient 

status indicators. Adv Nutr. 2014;5(6):702-

711. 

26. Li X, Xu S, Yu M, Wang K, Tao Y, Zhou Y 

et. al. Risk factors for severity and mortality 

in adult COVID-19 inpatients in Wuhan. J 

Allergy Clin Immunol. 2020;146(1):110-

118. 

27. O' Driscoll M, Ribeiro Dos Santos G, Wang 

L, Cummings DAT, Azman AS, Paireau J 

et al. Age-specific mortality and immunity 

patterns of SARS-CoV-2. Nature. 

2021;590(7844):140-145. 

28. Yang W, Kandula S, Huynh M, Greene SK, 

Van Wye G, Li W et. al. Estimating the 

infection-fatality risk of SARS-CoV-2 in 

New York City during the spring 2020 

pandemic wave: a model-based analysis. 

Lancet Infect Dis. 2021;21(2):203-212. 

29. Verity R, Okell LC, Dorigatti I, Winskill P, 

Whittaker C, Imai Net. al. Estimates of the 

severity of coronavirus disease 2019: a 

model-based analysis. Lancet Infect Dis. 

2020;20(6):669-677.  

30. Gebhard C, Regitz-Zagrosek V, Neuhauser 

HK, Morgan R, Klein SL. Impact of sex and 

gender on COVID-19 outcomes in Europe. 

Biol Sex Differ. 2020;11(1):29. 

31. Grasselli G, Zangrillo A, Zanella A, 

Antonelli M, Cabrini L, Castelli A et. al. 

COVID-19 Lombardy ICU Network. 

Baseline Characteristics and Outcomes of 

1591 Patients Infected With SARS-CoV-2 

Admitted to ICUs of the Lombardy Region, 

Italy. JAMA. 2020;323(16):1574-1581. 

32. Xue G, Gan X, Wu Z, Xie D, Xiong Y, Hua 

L et. al. Novel serological biomarkers for 

inflammation in predicting disease severity 

in patients with COVID-19. Int 

Immunopharmacol. 2020;89(PtA):107065.  

33. Liu Y, Yang Y, Zhang C, Huang F, Wang 

F, Yuan Jet. al. Clinical and biochemical 

indexes from 2019-nCoV infected patients 

linked to viral loads and lung injury. Sci 

China Life Sci. 2020;63(3):364-374.  

34. Yang AP, Liu JP, Tao WQ, Li HM. The 

diagnostic and predictive role of NLR, d-

NLR, and PLR in COVID-19 patients. Int 

Immunopharmacol. 2020;84:106504. 

35. Liu S, Luo H, Wang Y, Cuevas LE, Wang 

D, Ju Set. al. Clinical characteristics and 

risk factors of patients with severe COVID-



Mid Blac Sea J Health Sci November 2022;8(4):481-489 

 

489 
 

19 in Jiang suprovince, China: a 

retrospective multicentre cohort study. 

BMC Infect Dis. 2020;20(1):584. 

36. Luo Y, Xue Y, Mao L, Yuan X, Lin Q, Tang 

G et al. Prealbumin as a Predictor of 

Prognosis in Patients with Coronavirus 

Disease 2019. Front Med (Lausanne). 2020; 

7:374.  

37. Mattiuzzi C, Lippi G. Serum prealbumin 

values predict the severity of coronavirus 

disease 2019 (COVID-19). J MedVirol. 

2021;93(2):620-621. 

38. Violi F, Cangemi R, Romiti GF, Ceccarelli 

G, Oliva A, Alessandri F et. al. Is Albumin 

Predictor of Mortality in COVID-19? 

Antioxid Redox Signal. 2021;35(2):139-

142. 

39. Soeters PB, Wolfe RR, Shenkin A. 

Hypoalbuminemia: Pathogenesis and 

Clinical Significance. JPEN J Parenter 

Enteral Nutr. 2019; 43(2):181-193.  

40. Wu C, Chen X, Cai Y, Xia J, Zhou X, Xu 

Set. al. Risk Factors Associated with Acute 

Respiratory Distress Syndrome and Death 

in Patients with Coronavirus Disease 2019 

Pneumonia in Wuhan, China. JAMA Intern 

Med. 2020;180(7):934-943. 

41. Miyashita E, Konuma T, Kataoka J, Oiwa-

Monna M, Mizusawa M, Isobe M.et al. The 

Prognostic Impact of Pretransplant 

Inflammatory and Nutritional Status in 

Adult Patients after Myeloablative Single 

Cord Blood Transplantation. Biol Blood 

Marrow Transplant. 2019;25(5):981-988. 

42. Mo P, Xing Y, Xiao Y, Deng L, Zhao Q, 

Wang Het. al. Clinical Characteristics of 

Refractory Coronavirus Disease 2019 in 

Wuhan, China. Clin Infect Dis. 2021; 

73(11):e4208-e13. 


