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Abstract 

Background: Coronavirus disease 2019 (COVID-19) is an infectious disease caused by the severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2), roles of serum albumin level in prediction of clinical outcome and severity in COVID-19 patients. 

Aim: This study focuses on measurement of serum albumin level in Sudanese patients with COVID-19 and determining the severity and 

outcome of those patients. 

Methods and Material: Data was collected during the period from January 2021to March 2021 using the laboratory database of Jabra 

Hospital- COVID19 isolation center, Khartoum, Sudan. All patients were tested positive for COVID-19. The data included age, gender, 

wards, length of hospitalization and serum albumin level, Information regarding patient outcomes was also analyzed. 

Result: The study comprises of 140 patients, 80 (57%) of the patients were male and 60 (43%) were female, 128 patients (91.40%) had 

hypoalbuminemia (serum albumin <3.5g/dL) and 12 patients (8.60%) had normal serum albumin level. High mortality rate among 

patients with hypoalbuminemia, regarding the outcome of those patients 100 (71%) died, while 40 (28.6%) recovered. There was 

insignificant difference in the serum albumin level between the age groups (P value of 0.659). However, there was significant difference 

in the serum albumin level between patients in different wards (P. value of 0.016). The serum albumin level was significantly low in 

patients in ICU 79 (95.2%) had hypoalbuminemia. The mean of albumin for the COVID-19 died group 2.8 ± 46 was significantly lower 

than COVID-19 recovered group 3 ± 40 with (P. value 0.04). There was a significant different in the outcome between patients in 

different wards, ICU patients had high mortality than other wards and that occur within short hospitalization period. 

Conclusion: These findings highlight the prognostic value of albumin on admission, hypoalbuminemia is strongly associated with 

severity and poor prognosis in Sudanese patients with COVID‐19. 
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Introduction 

COVID- 19 

Coronaviruses are enveloped, positive single-stranded large RNA 

viruses that infect humans and animals. There are four main 

subgroups of coronaviruses, known as alpha, beta, gamma and 

delta. SARS-CoV-2 belongs to beta subgroup of coronavirus 

family, along with SARS-CoV, which caused worldwide epidemic 

in 2003 [1,2].  Coronavirus disease 2019 (COVID-19), caused by 

severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), 

is a novel viral disease first discovered in December 2019 in 

Wuhan, China. Within 1 month, it was confirmed in 19 countries 

[3]. The disease caused by SARS-CoV-2 is now officially called 

COVID-19 according to WHO. Like SARS-CoV, SARS-CoV-2 

mainly attacks respiratory system. In symptomatic patients, the 

clinical manifestations of the disease usually present as fever, 

cough, fatigue and other signs of respiratory tract infections [4,5]. 

In severe cases, individuals elicit symptoms of pneumonia with 

abnormal chest CT, associated with complications of severe acute 

respiratory distress syndrome, acute cardiac injury, kidney failure 

and eventually death. Liver impairment has been reported as a 

common clinical manifestation in patients with SARS-CoV 
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infection [6,7]. The symptoms of COVID-19 infection appear after 

an incubation period of approximately 5.2 days [8]. The period 

from the onset of COVID-19 symptoms to death ranged from 6 to 

41 days with a median of 14 days. This period is dependent on the 

age of the patient and status of the patient's immune system. It was 

shorter among patients >70 years old compared with those under 

the age of 70 [9]. Children mainly acquire SARS-CoV-2 infection 

from their family members but seem to experience less severe 

COVID-19 than adults [10]. According to scientific reviews 

smokers are more likely to require intensive care or die compared 

to non-smokers [11,12]. 

All patients with COVID-19-infected pneumonia received 

antibacterial agents, 90% received antiviral therapy, and 45% 

received methylprednisolone [13]. Recent pathogenic 

coronaviruses, i.e., SARS-COV and Middle East Respiratory 

Syndrome Coronavirus (MERS-COV). These two viruses had 

striking genetic similarity (especially SARS-COV) with the novel 

coronavirus, i.e., SARS-CoV-2 and, therefore, hepatic 

involvement in this is not entirely unexpected [14]. Albumin in 

adult humans is the most abundant plasma protein with a 

concentration ranging from 3.5 to 5.5 g/dL. Albumin represents 

50% of the total protein content of plasma, with globulins making 

up most of the rest. It is a single peptide chain of 585 amino acids 

in a globular structure. Albumin is exclusively synthesized by the 

liver, initially a pre-proalbumin and then proalbumin, which in the 

Golgi apparatus is converted to albumin, which is the final form 

secreted by the hepatocyte. Factors that stimulate albumin 

synthesis include the action of hormones such as insulin and 

growth hormone. Albumin production may be inhibited by pro-

inflammatory mediators such as interleukin-6 (IL-6), interleukin-1 

(IL-1) and tumor necrosis factor [15]. Typically, hypoalbuminemia 

is ascribed to diminished synthesis (eg, malnutrition, 

malabsorption, or hepatic dysfunction) or increased losses (eg, 

urinary losses with nephropathy or protein-losing enteropathy). 

Diversion of synthetic capacity to other proteins (acute-phase 

reactants) is another cause of hypoalbuminemia. Inflammatory 

disorders can accelerate the catabolism of albumin while 

simultaneously decreasing its manufacture. During critical illness, 

capillary permeability increases dramatically and alters albumin 

exchange between intravascular and extravascular compartments 

[16,17]. 

Relation between serum albumin and COVID 19 

Based on recent studies, in a comprehensive systematic review and 

meta-analysis study of Coronavirus disease (COVID-19) and the 

liver, this study Concluded that the most frequent abnormality in 

liver functions was hypoalbuminemia followed by derangements 

in gamma-glutamyl transferase and aminotransferases, and these 

abnormalities were more frequent in severe COVID-19 disease, 

however, limited by heterogeneity in definitions of severity and 

liver function derangements [18]. In a retrospective cohort study 

conducted in adult patients with COVID‐19 disease hospitalized in 

the Third People's Hospital of Yichang, this study included adult 

patients with confirmed COVID‐19. The relationship between 

hypoalbuminemia and death was studied using binary logistic 

analysis. A total of 299 adult patients were included, 160 (53.5%) 

were males and the average age was 53.4 ± 16.7 years. 

Hypoalbuminemia (<35 g/L) was found in 106 (35.5%) patients. 

The difference in albumin was considerable between survivors and 

non‐survivors (37.6 ± 6.2 vs 30.5 ± 4.0, P < .001). This study 

concluded that hypoalbuminemia is independent predictive factors 

for mortality and associated with the outcome of COVID‐19 [19]. 

Another retrospective, single-center study was conducted on 115 

confirmed cases of COVID-19 in Zhongnan hospital of Wuhan 

University, ALT and AST slightly increased in COVID‐19 

patients, they were not of predictive value for the outcome. 

However, hypoalbuminemia was seen predominantly in severe 

COVID‐19 cases compared with mild cases in a previous study 

[20]. The roles of hypoproteinemia in the clinical outcome and 

liver dysfunction of COVID-19 patients. In a retrospective study, 

extracted data from 2,623 clinically confirmed adult COVID-19 

patients at Tongji Hospital, Wuhan, China. The patients were 

divided into three groups—non-critically ill, critically ill, and death 

groups, during hospitalization this study suggests that COVID-19-

induced cytokine storm causes hepatotoxicity and subsequently 

critical hypoalbuminemia, which are associated with exacerbation 

of disease-associated inflammatory responses and progression of 

the disease and ultimately leads to death for some critically ill 

patients [21]. My study to explore this relationship further with the 

hypothesis that low serum albumin at presentation can predict 

serious outcomes among Sudanese patients with COVID-19 

infection. 

Method 

Study population and data collection 

This is a retrospective study includes 140 hospitalized COVID‐19 

patients in Jabra Hospital- COVID19 isolation center, Khartoum, 

Sudan. Data was collected during the period from January to March 

2021 using the laboratory database of Jabra COVID-19 Isolation 

Center Khartoum, The Republic of Sudan. Patients included in this 

study were diagnosed with COVID-19 according to the Clinical 

Guidance for COVID- 19 and Diagnosis published by WHO. 

 All patients have typical medical history and imaging 

characteristics of COVID-19.  

 Positive real‐time polymerase chain reaction (RT‐PCR) 

assay from naso‐pharyngeal swab specimens.  

 Complete clinical data.  
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 Patients younger than 18 years old, had acute hepatitis 

within one month, and with history of liver or renal 

dysfunction were excluded from this study.  

All the protocol has approved and carried out according to ethical 

guidelines of the declaration of Helsinki for human research. Jabra 

Hospital provided the authorization. The data included age, gender, 

serum albumin level and length of hospitalization. Information 

regarding patient outcomes was also analyzed. 

Statistical analysis 

Continuous variables were expressed as means ± SD. Categorical 

variables were expressed as percentages. The t test (for variables 

normally distributed) and Mann‐Whitney U test (for variables non‐

normally distributed). The difference between categorical variables 

was examined with the chi-squared (χ2) test. A comparison of 

serum albumin level in each group (dead group, recovered group) 

was carried out using chi-squared test all statistical analyses were 

performed using the SPSS 26.0 (SPSS Inc) software package. A P 

value <.05 was considered statistically significant. 

Result 

The study comprises of 140 patients, n= 80 (57%) of the patients 

were male and 60 (43%) were female. According to patients ages 

were categorized into three groups, patients aged below 40 years 

old, aged from 40-60 years old and above 60 years old, mean age 

of the participants was 66.41 ± 11.85 years old with a minimum of 

24 years old and maximum of 90 years old.  

Table 1: Relationship between gender and serum albumin level. 

 <3.5 3.5-5.5 P value 

Male 75(93.8%) 5 (6.3%) 0.257 

Female 53 (88.3%) 7 (11.7%) 

 

Those patients were admitted into three wards according to their 

disease severity n=83 (59.3%) in ICU, n=23 (16.4%) in HDU and 

n= 34 (24.3%) in Covid-19 Ward were presented in severe cases, 

moderate cases and mild cases respectively. Regarding 

hospitalization duration was classified into three periods, patients 

hospitalized less than 10 days, from 10-20 days and more than 20 

days. Normal serum albumin level ranges from 3.5-5.5 g/dL and 

below 3.5 indicates hypoalbuminemia based on clinical guidelines. 

Result showed high proportion of patients count for 128 patients 

(91.40%) had hypoalbuminemia and while only 12 patients 

(8.60%) had normal serum albumin. Regarding the outcome of 

those patients n=100 (71%) patients died, while 40 (28.6%) 

patients recovered. Results showed insignificant difference in the 

serum albumin level between male and female (P. value of 0.257), 

75(93.8%) of male patients had hypoalbuminemia and 5(6.3%) 

male patients had normal serum albumin level, 53(88.3%) female 

patients had hypoalbuminemia and 7(11.7%) female patients had 

normal serum albumin level (Table 1). There was insignificant 

difference in the serum albumin level between the age groups (P 

value of 0.659), 4(100%) patients aged below 40 years old had 

hypoalbuminemia. Patients aged from 40-60 years old 35(87.5%) 

had hypoalbuminemia and only 5 (12.5%) patients of this age 

group had normal serum albumin level, 85(92.4%) patients aged 

above 60 years old had hypoalbuminemia and only 7(7.6%) of this 

age group had normal serum albumin level (Table 2).  

Table 2: Relationship between patients in different age groups and serum 

albumin level. 

 <3.5 3.5-5.5 P value 

<40 years old 4(100%) 0(0%) 0.649 

40-60 years old 35(87.5%) 5(12.5%) 

>60 years old 85(92.4%) 7(7.6%) 

However, there was significant difference in the serum albumin 

level between patients in the three wards (P. value of 0.016). 

Hypoalbuminemia was dominantly in patients admitted to ICU 

n=79 (95.2%) and only 4(4.8%) patients in this ward had normal 

serum albumin level. Among patients in HDU n=22(95.7%) had 

hypoalbuminemia and 1 (4.3%) patient in this ward had normal 

serum albumin level. While in the COVID19 ward 27(79.4%) 

patients had hypoalbuminemia and 7(20.6%) had normal serum 

albumin level (Table 3).  

Table 3: Relationship between patients in different wards and serum 

albumin level. 

 <3.5 3.5-5.5 P value 

ICU 79(95.2%) 4(4.8%) 0.016 

HDU 22(95.7%) 1(4.3%) 

Covid-19 

Ward 

27(79.4%) 7(20.6%) 

The mean of serum albumin for the COVID-19 died group 2.8 ± 

46 was significantly lower than COVID-19 recovered group 3 ± 40 

with (P. value 0.04) (Table 4).There was 93(93%) patients died 

with hypoalbuminemia while only 7(7%) patients died had normal 

serum albumin level, regarding recovered group 35(87.5%) 

patients had hypoalbuminemia and 5(12%) patients recovered had 

normal serum albumin level (Table 5). 

Table 4: Mean of albumin level in died and recovered group. 



                                                         Elgaali, SunText Rev Virol (2022), 3:2 

 

Citation: Elgaali M (2022 Measurement and Prognostic Value of Serum Albumin among Hospitalized Sudanese Patients with COVID-19. 
SunText Rev Virol 3(2): 134. 

 

Outcome Albumin mean  

SD 

P value  

Died 2.846 0.04 

Recovered 340 0.04 

Table 5: Relationship between died and recovered group and serum 

albumin level. 

 <3.5 3.5-5.5 P value 

Died 93(93%) 7(7%) 0.294 

Recovered 35(87.5%) 5(12.5%) 

Table 6: Relationship between gender and outcome. 

 Died Recovered P value 

Male  54(67.5%) 26 (32.5%) 0.235 

Female 46(76.7%) 14 (23.3%) 

Table 7: Relationship between patients in different age groups and 

outcome. 

 Died  Recovered P value 

<40 years old 4 (100%) 0 (0%)  0.587 

40-60 years old 27(67.5%) 13(32.5%) 

>60 years old 66 (71.7%) 26(28.3%) 

 

Table 8: Relationship between patients in different wards and outcome. 

 Died Recovered P value  

ICU 77(92.8%) 6(7.2%) 0.000 

HDU 17 (73.9%) 6(26.1%) 

COVID-19 

ward 

6(17.6%) 28(82.4%) 

When comparing the outcome result between the various variables, 

there was insignificant difference between male and female in the 

COVID-19 infection outcome (death/recovery) since (P. value 

0.235) (Table 6). Also, there was an insignificant difference 

between the age groups in the disease outcome (P. value 0.587) 

(Table 7).  Although There was a significant different in outcome 

between patients in different wards high mortality rate was among 

patients in ICU compared to patients in other wards. Mortality rates 

demonstrate 77 (92.8%) patients died in ICU, 17 (73.9 %) patients 

died in HDU, on the other hand only 6(17.6 %) patients died in 

COVID-19 ward (P value of 0.000.) (Table 8).  

Table 9: Relationship between length of hospitalization and outcome. 

 Died  Recovered P value 

<10 days 63(76.8%) 19(23.2%) 0.114 

10-20 days 36(66%) 18(34%) 

>20 days  2(40%) 3(60%) 

Patients who hospitalized less than 10 days 63(76.8%) of them 

died, 19(23.2%) of them recovered, patients who hospitalized from 

10-20 days 17(73.9%) of them died, 6 (26.1%) of them recovered 

and patients who hospitalized more than 20 days 2(40%) of them 

died, 3(60%) of them recovered (P value of 0.114) (Table 9). 

Discussion 

Since the pandemic started much research have been conducted of 

which some are focused on the clinical remarks while others 

described the laboratory finding characteristics of patients. 

Hypoalbuminemia in severe COVID‐19 has been repeatedly 

addressed in the literature to predict the severity of COVID-19 as 

mentioned above in the literature review. This study supports that 

low serum albumin level on admission can predict the outcome of 

COVID‐19. My study focusses on serum of albumin measurement 

in COVID-19 patients.  I discovered that a substantial number of 

COVID-19 patients exhibited significant reductions in the serum 

levels of albumin, this study found that the proportion of 

hypoalbuminemia (<3.5 g /dL) accounted for 91.40 % of all the 

140 patients on admission, hypoalbuminemia has a strong 

association with high mortality rate among COVID-19 patients and 

result mortality within short period of hospitalization. 

Hypoalbuminemia was seen predominantly in severe COVID‐19 

cases in ICU compared to moderate and mild cases in other wards 

and this finding agrees with findings in previous published 

research. In addition, I found that gender have no significant effect 

on serum albumin level and the outcome among Sudanese patients. 

This study included only 140 cases because serum albumin test is 

not a routinely investigation for patients during admission, 

therefore this created a limitation in the number of cases, and this 

may affect the result of demographic character analysis. So, this 

point needs more analysis in the future studies with inclusion of 

large-scale population, a prospective study should be conducted 

along with measurement of serum albumin multiple times during 

hospitalization to monitor the progression of serum albumin this 

can give a better understanding of COVID-19 influence on the 

liver. Elderly patients have a great chance to develop severe type 

of infection and mortality, compare to patients of younger age, 66 

patients aged over 60 years died compared to only 4 patients of 



                                                         Elgaali, SunText Rev Virol (2022), 3:2 

 

Citation: Elgaali M (2022 Measurement and Prognostic Value of Serum Albumin among Hospitalized Sudanese Patients with COVID-19. 
SunText Rev Virol 3(2): 134. 

 

those under 40 years died due to COVID-19 infection. 

Additionally, the highest proportion of patients with 

hypoalbuminemia were over 60 years died due to the COVID-19 

infection. This is documented in many studies that have proved 

advanced age is a characteristic features of immune response 

dysfunction affecting albumin level. The identification of 

relatively low serum albumin concentrations in hospitalized 

COVID-19 patients might assist with appropriate risk stratification 

and selection of suitable care pathways, even taking into 

consideration that age can be an important confounding factor. This 

research has its limitations. This research studied a single‐center 

experience; however, the baseline factors are consistent with the 

presently available literature and the single‐center experience may 

not be a limitation. I only showed the value of baseline albumin 

level for outcome of Sudanese COVID‐19 patients, yet the changes 

in serum albumin levels during the developments of COVID‐19 

disease in human body were not reflected because as I mentioned 

earlier it was not ordered routinely. Also, at this COVID-19 

isolation center albumin therapy for the management of COVID‐

19 has not been used, prospective trials/studies with albumin 

treatment may answer the question in whether albumin infusion 

treatment could improve the prognosis. In this study I analyzed the 

death and recovery frequency between different hospitalization 

periods I found that high proportion of patients died within less 

than 10 days, However, in this study I compared a COVID-19 died 

group with a recovered group of patients to determine the effect of 

the albumin in the COVID-19 outcome, These findings highlight 

the prognostic value of albumin at time of admission, which can be 

helpful in tailoring a prompt response for early interventions in 

Covid-19 disease patients. Claiming that albumin is a marker of 

severity and poor outcome in Covid-19 patients. 

Conclusion 

Hypoalbuminemia defined as a serum albumin level of less than 

3.5 g/dL, is associated with the severity and outcome of Sudanese 

patients with COVID‐19. My study demonstrates that albumin is a 

specific prognostic marker of COVID-19 infection outcome 

particularly albumin among COVID-19 patients particularly 

elderly patients and could help physician to predict patients with 

poor prognosis earlier and hypoalbuminemia is strongly associated 

with the severity of COVID-19. Based on the results of our study, 

I therefore propose that urgent albumin transfusion treatment 

should be taken into consideration when treating patient with 

COVID-19 infection. Further studies with larger cohort are 

required to better understand the value of albumin count in 

diagnosis and treatment of the COVID-19 infection. 

References 

1. Xu J, Zhao S, Teng T, Abdalla AE, Zhu W, Xie L, et al. Systematic 

comparison of two animal- to-human transmitted human 

coronaviruses: SARS-CoV-2 and SARS-CoV. Viruses. 2020; 12: 

244. 

2. Deng SQ, Peng HJ. Characteristics of and Public Health Responses 

to the Coronavirus Disease 2019 Outbreak in China. J Clin Med. 

2020; 9: 575. 

3. Adhikari SP, Meng S, Wu YJ, Mao YP, Ye RX, Wang QZ, et al. 

Epidemiology, causes, clinical manifestation and diagnosis, 

prevention and control of coronavirus disease (COVID-19) during the 

early outbreak period: a scoping review. Infect Dis Poverty. 2020; 9: 

29.  

4. 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: a descriptive study. Lancet. 

2020; 395: 507-513. 

5. 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: 1061-1069. 

6. Humar A, McGilvray I, Phillips MJ, Levy GA. Severe acute 

respiratory syndrome and the liver. Hepatology. 2004; 39: 291-294. 

7. Chan HL, Leung WK, To KF, Chan PK, Lee N, Wu A, et al. 

Retrospective analysis of liver function derangement in severe acute 

respiratory syndrome. Am J Med. 2004; 116: 566-567. 

8. Li Q, Guan X, Wu P, Wang X, Zhou L, Tong Y, et al. Early 

Transmission Dynamics in Wuhan, China, of Novel Coronavirus-

Infected Pneumonia. N Engl J Med. 2020; 382: 1199-1207. 

9. Wang W, Tang J, Wei F. Updated understanding of the outbreak of 

2019 novel coronavirus (2019-nCoV) in Wuhan, China. J Med Virol. 

2020; 92: 441-447. 

10. Castagnoli R, Votto M, Licari A, Brambilla I, Bruno R, Perlini S, et 

al. Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-

2) Infection in Children and Adolescents: A Systematic Review. 

JAMA Pediatr. 2020; 174: 882-889.  

11. Vardavas CI, Nikitara K. COVID-19 and smoking: A systematic 

review of the evidence. Tob Induc Dis. 2020; 18: 20. 

12. Engin AB, Engin ED, Engin A. Two important controversial risk 

factors in SARS-CoV-2 infection: Obesity and smoking. Environ 

Toxicol Pharmacol. 2020; 78: 103411. 

13. Xu L, Liu J, Lu M, Yang D, Zheng X. Liver injury during highly 

pathogenic human coronavirus infections. Liver Int. 2020; 40: 998-

1004. 

14. Gounden V, Vashisht R, Jialal I. Hypoalbuminemia. 2020. 

15. Zimmerman JE, Kramer AA, McNair DS, Malila FM. Acute 

Physiology and Chronic Health Evaluation (APACHE) IV: hospital 

mortality assessment for today's critically ill patients. Crit Care Med. 

2006; 34: 1297-310.  

16. Sung J, Bochicchio GV, Joshi M, Bochicchio K, Costas A, Tracy K, 

et al. Admission serum albumin is predicitve of outcome in critically 

ill trauma patients. Am Surg. 2004; 70: 1099-1102. 

17. Kumar-M P, Mishra S, Jha DK, Shukla J, Choudhury A, Mohindra 

R, Mandavdhare HS, et al. Coronavirus disease (COVID-19) and the 

liver: a comprehensive systematic review and meta-analysis. Hepatol 

Int. 2020; 14: 711-722.  

https://www.mdpi.com/1999-4915/12/2/244
https://www.mdpi.com/1999-4915/12/2/244
https://www.mdpi.com/1999-4915/12/2/244
https://www.mdpi.com/1999-4915/12/2/244
https://www.mdpi.com/2077-0383/9/2/575
https://www.mdpi.com/2077-0383/9/2/575
https://www.mdpi.com/2077-0383/9/2/575
https://idpjournal.biomedcentral.com/articles/10.1186/s40249-020-00646-x
https://idpjournal.biomedcentral.com/articles/10.1186/s40249-020-00646-x
https://idpjournal.biomedcentral.com/articles/10.1186/s40249-020-00646-x
https://idpjournal.biomedcentral.com/articles/10.1186/s40249-020-00646-x
https://idpjournal.biomedcentral.com/articles/10.1186/s40249-020-00646-x
https://www.sciencedirect.com/science/article/pii/S0140673620302117
https://www.sciencedirect.com/science/article/pii/S0140673620302117
https://www.sciencedirect.com/science/article/pii/S0140673620302117
https://www.sciencedirect.com/science/article/pii/S0140673620302117
https://jamanetwork.com/journals/jama/article-abstract/2761044
https://jamanetwork.com/journals/jama/article-abstract/2761044
https://jamanetwork.com/journals/jama/article-abstract/2761044
https://jamanetwork.com/journals/jama/article-abstract/2761044
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7165921/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7165921/
https://www.amjmed.com/article/S0002-9343(04)00027-0/fulltext
https://www.amjmed.com/article/S0002-9343(04)00027-0/fulltext
https://www.amjmed.com/article/S0002-9343(04)00027-0/fulltext
https://www.nejm.org/doi/full/10.1056/NEJMOa2001316
https://www.nejm.org/doi/full/10.1056/NEJMOa2001316
https://www.nejm.org/doi/full/10.1056/NEJMOa2001316
https://onlinelibrary.wiley.com/doi/full/10.1002/jmv.25689
https://onlinelibrary.wiley.com/doi/full/10.1002/jmv.25689
https://onlinelibrary.wiley.com/doi/full/10.1002/jmv.25689
https://jamanetwork.com/journals/jamapediatrics/article-abstract/2765169
https://jamanetwork.com/journals/jamapediatrics/article-abstract/2765169
https://jamanetwork.com/journals/jamapediatrics/article-abstract/2765169
https://jamanetwork.com/journals/jamapediatrics/article-abstract/2765169
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7083240/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7083240/
https://www.sciencedirect.com/science/article/pii/S1382668920300879
https://www.sciencedirect.com/science/article/pii/S1382668920300879
https://www.sciencedirect.com/science/article/pii/S1382668920300879
https://onlinelibrary.wiley.com/doi/full/10.1111/liv.14435
https://onlinelibrary.wiley.com/doi/full/10.1111/liv.14435
https://onlinelibrary.wiley.com/doi/full/10.1111/liv.14435
https://europepmc.org/article/nbk/nbk526080
https://journals.lww.com/ccmjournal/Abstract/2006/05000/Acute_Physiology_and_Chronic_Health_Evaluation.1.aspxhttps:/journals.lww.com/ccmjournal/Abstract/2006/05000/Acute_Physiology_and_Chronic_Health_Evaluation.1.aspx
https://journals.lww.com/ccmjournal/Abstract/2006/05000/Acute_Physiology_and_Chronic_Health_Evaluation.1.aspxhttps:/journals.lww.com/ccmjournal/Abstract/2006/05000/Acute_Physiology_and_Chronic_Health_Evaluation.1.aspx
https://journals.lww.com/ccmjournal/Abstract/2006/05000/Acute_Physiology_and_Chronic_Health_Evaluation.1.aspxhttps:/journals.lww.com/ccmjournal/Abstract/2006/05000/Acute_Physiology_and_Chronic_Health_Evaluation.1.aspx
https://journals.lww.com/ccmjournal/Abstract/2006/05000/Acute_Physiology_and_Chronic_Health_Evaluation.1.aspxhttps:/journals.lww.com/ccmjournal/Abstract/2006/05000/Acute_Physiology_and_Chronic_Health_Evaluation.1.aspx
https://journals.sagepub.com/doi/abs/10.1177/000313480407001214
https://journals.sagepub.com/doi/abs/10.1177/000313480407001214
https://journals.sagepub.com/doi/abs/10.1177/000313480407001214
https://link.springer.com/article/10.1007/s12072-020-10071-9
https://link.springer.com/article/10.1007/s12072-020-10071-9
https://link.springer.com/article/10.1007/s12072-020-10071-9
https://link.springer.com/article/10.1007/s12072-020-10071-9


                                                         Elgaali, SunText Rev Virol (2022), 3:2 

 

Citation: Elgaali M (2022 Measurement and Prognostic Value of Serum Albumin among Hospitalized Sudanese Patients with COVID-19. 
SunText Rev Virol 3(2): 134. 

 

18. Huang J, Cheng A, Kumar R, Fang Y, Chen G, Zhu Y, et al. 

Hypoalbuminemia predicts the outcome of COVID-19 independent 

of age and co-morbidity. J Med Virol. 2020; 92: 2152-2158.  

19. Zhang Y, Zheng L, Liu L, Zhao M, Xiao J, Zhao Q. Liver impairment 

in COVID-19 patients: A retrospective analysis of 115 cases from a 

single centre in Wuhan city, China. Liver Int. 2020; 40: 2095-2103.   

20. Huang W, Li C, Wang Z, Wang H, Zhou N, Jiang J, Ni L, et al. 

Decreased serum albumin level indicates poor prognosis of COVID-

19 patients: hepatic injury analysis from 2,623 hospitalized cases. Sci 

China Life Sci. 2020; 63: 1678-1687. 

21. Paliogiannis P, Mangoni AA, Cangemi M, Fois AG, Carru C, Zinellu 

A. Serum albumin concentrations are associated with disease severity 

and outcomes in coronavirus 19 disease (COVID-19): a systematic 

review and meta-analysis. Clin Exp Med. 2021; 21: 343-354. 

https://onlinelibrary.wiley.com/doi/full/10.1002/jmv.26003
https://onlinelibrary.wiley.com/doi/full/10.1002/jmv.26003
https://onlinelibrary.wiley.com/doi/full/10.1002/jmv.26003
https://onlinelibrary.wiley.com/doi/full/10.1111/liv.14455
https://onlinelibrary.wiley.com/doi/full/10.1111/liv.14455
https://onlinelibrary.wiley.com/doi/full/10.1111/liv.14455
https://link.springer.com/article/10.1007/s11427-020-1733-4
https://link.springer.com/article/10.1007/s11427-020-1733-4
https://link.springer.com/article/10.1007/s11427-020-1733-4
https://link.springer.com/article/10.1007/s11427-020-1733-4
https://link.springer.com/article/10.1007/s10238-021-00686-z
https://link.springer.com/article/10.1007/s10238-021-00686-z
https://link.springer.com/article/10.1007/s10238-021-00686-z
https://link.springer.com/article/10.1007/s10238-021-00686-z

