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Abstract: Background: COVID-19 is a new disease, the virus that causes COVID-19 is called SARS-CoV-2. Cytokine storms underlie
the development of severe COVID-19 disease. Circulating albumin levels are related to the severity of COVID-19 infection. Albumin is a
key mediator of immune dysregulation in COVID-19 patients through its immune-suppressing effects and production of pro-
inflammatory cytokines that directly contribute to cytokine storm. Methods: This research is an observational study with cross sectional
data collection method. This study took blood samples from 39 patients who were treated at the RSUP H. Adam Malik Medan. The
sample is checked for Albumin. The research was carried out after obtaining ethical approval and informed consent. Results and
Discussion: There were 22 female subjects (56.4%). There were 17 male patients (43.6%). Subjects with severe level were 28 people
(71.8%) and with critical level were 11 people (28.2%). Of the 22 female subjects, there were 17 people (77.3%) with severe severity.
Using weight spectrophotometry 28 people (71.8%), critically 11 people (28.2%). Albumin levels showed a median of 2.64 g/dL with the
lowest level of 1.2 g/dL and the highest level of 3.8 g/dL. The Mann Whitney test showed that there was a significant relationship
between albumin and the severity of COVID-19 (p > 0.001). Conclusions and Suggestions: There is a significant relationship between

albumin and the severity of COVID-19. Further research needs to be done with serial examination of albumin.
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1. Introduction

On December 31, 2019, the WHO China Country Office
reported a case of pneumonia of unknown etiology in Wuhan
City, Hubei Province, China. On January 7, 2020, China
identified the pneumonia of unknown etiology as
coronavirus disease (COVID-19). After infection, patients
with COVID-19 may experience mild, moderate, or severe
symptoms.1' %2

Hypoalbuminemia is one of the most frequently observed
laboratory abnormalities in patients with SARS-CoV-2
infection and is more prominent in severe cases than in mild-
moderate cases. The mechanisms underlying
hypoalbuminemia and the association with respiratory failure
and clinical outcome still need to be clarified. There are
mechanisms other than hepatocellular injury that explain the
hypoalbuminemia seen in COVID-19 patients. One possible
mechanism is the intense systemic inflammation that is
reported to be severe in COVID-19.4'%%7

2. Purpose

This study aims to determine albumin levels as a predictor of
the severity of severe-critical COVID-19 patients who are
treated in isolation at the HAM Hospital, so that they can be
considered in the management of COVID-19 patients.

3. Research Methods

This research is an observational study with cross sectional
data collection method. The study was conducted at the
Department of Clinical Pathology, USU Medical Faculty / H.
Adam Malik Hospital, Medan in collaboration with the
Pulmonology Department of USU Medical Faculty / H.

Adam Malik Hospital, Medan, from April to December
2021. The research subjects were patients with COVID 19
who were treated at H. Adam Malik Hospital. Medan, and
has met the inclusion criteria.

The sample size in this study was determined by 39 research
subjects. The inclusion criteria in this study were all adult
COVID-19 patients with decreased albumin levels who were
treated in hospital isolation rooms and willing to participate
in the study. Exclusion criteria included patients receiving
albumin substitution, mild-moderate grade patients and
patients with hematological malignancies

Albumin examination was carried out at the Department of
Clinical Pathology, USU Medical Faculty / H. Adam Malik
Hospital, Medan using the ARCHITECT PLUS C1 4100
instrument with spectrophotometric principles.

4. Statistical Analysis

Data analysis was performed using SPSS (Statistical
Package for Social Sciences, Chicago, IL, USA) software for
Windows. The description of the characteristics of the
research subjects is presented in tabulated form and
described. Correlation between albumin levels in COVID-19
using the Pearson correlation test if the data is normally
distributed. If the data is not normally distributed,
Spearman'’s test is used. All statistical tests with p value <
0.05 were considered significant.

5. Results
There were 22 female subjects (56.4%). There were 17 male

patients (43.6%). The median age of the research subjects
was 58 years with the youngest age 17 years and the oldest
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age 78 years. From the assessment of the severity level, it
can be seen that subjects with a severe level of 28 people
(71.8%) and with a critical level of 11 people (28.2%).

Table 1: Characteristics of Research Subjects

Subject Characteristics n =39
Gender, n (%)

Man 17 (43, 6)

Woman 22 (56, 4)

Age (years) 58 (17-78)

COVID Severity Level, n (%)

Heavy 28 (71, 8)

Critical 11 (28, 2)

Table 2: Characteristics of Research Subject Laboratory
Examination Results

Characteristics of Research Subjects | n =39
Albumin Level, g/dL

Average (SD) 2, 64 (0, 56)
Median (Min — Mak) 2,6(1,2-3,8)

Table 3: The Relationship between Sex and the Severity of
COVID-19 Disease

COVID-19 Disease Severity
Gender Level P
Heavy (n=28) | Critical (n =11)
Man 11 (64, 7) 6 (35, 3) 0, 482"
Woman 17 (77, 3) 5(22,7)

®Fischer’s Exact

Using the Mann Whitney test showed that there was no
significant relationship between gender and the severity of

COVID-19 disease (p = 0.482).

Table 4: The Relationship between Albumin Levels and
Severity COVID-19 disease

Albumin Level COVID-19 Disease S_eyerity Level
gldL " | Heavy (n=28) | Critical (n =11) P
(Mean+SD) (Mean+SD)
Average 2,86 +0, 47 2,08 +0, 34 <0, 001"

“Mann Whitney

Table 5: The Relationship between Albumin Levels and the
Severity of COVID-19 Disease by Gender

Albumin COVID-19 Disease SeveriFy Level
Level, g/dL N Heavy Critical P
' (Mean+SD) (Mean+SD)
Man 17
Average 2,94+0, 36 2,07+0,47 | 0,001
Woman |22
Average 2,81+0,53 2,1+0,12 <0, 001**

T Independent

The results of the analysis using the ROC curve (figure 1)
obtained that the AUC (Area under Curve) area of albumin
levels in predicting the severity of COVID 19 was 93.2%
with p < 0.001 and 95% CI 84.8%-100%. This shows that
albumin levels can be used to predict the severity of COVID
19 with a very good level of ability (AUC > 90%). Based on
the line graph in Figure 2, the cut off value for albumin
levels to predict the severity of COVID 19 is 2.35 g/dL.
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Figure 1: ROC Curve of Albumin Level against COVID-19
Severity
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Figure 2: Sensitivity and Specificity Line Graph Albumin
Levels on the Severity of COVID 19
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Table 6: Albumin Accuracy in Predicting the Severity of COVID 19

Yes Y:evem{\lo Sensitvity Spesivisity NDP NDN Accuracy
Albumin, g/dL
<2,35 10 2 90, 9% 92, 9% 83, 3% 95, 3% 92, 3%
>2, 35 1 26

6. Discussion

In this study, 22 female subjects (56.4%). There were 17
male patients (43.6%). The median age of the research
subjects was 58 years with the youngest age 17 years and the

oldest age 78 years. From the assessment of the severity
level, it can be seen that subjects with a severe level of 28
people (71.8%) and with a critical level of 11 people
(28.2%).
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This is in line with the research conducted by Jiaofeng et al
2020. They conducted a retrospective study of 299 COVID
patients, the study population was dominated by male
patients as much as 53.5%, while female sex was 46.5%, age
range in their study population, the youngest age > 17 years
and the oldest age > 70 years.8

By using the Mann Whitney test, this study showed that
there was a significant relationship between albumin levels
and the severity of COVID-19 disease (p < 0.001).

In contrast to the study conducted by Francesco et al 2020.

There was a significant difference in the rate of travel and
found 64 deaths. Compared with survivors, nonsurvivors had
a higher prevalence of admission to the intensive care unit
(ICU), and generally these patients had elevated D-dimer
levels, CRP (hs-CRP) and lower albumin values. By Cox
regression analysis, albumin (hazard ratio [HR]: 0.38, 95%
confidence interval [CI]: 0.23-0.63, p < 0.001) and age (HR:
1.03, 95% CI: 1.01-1.06, p = 0.001) independently
associated with an increased risk of death, we led to the
hypothesis that albumin analysis could be used to identify
patients with a higher risk of death in COVID-19 patients,
albumin levels were not only associated in contrast to overall
mortality.'’

Using the Mann Whitney test, this study showed that there
was a significant relationship between albumin and the
severity of COVID-19 (p = 0.002).

7. Conclusion

Using the Mann Whitney test, this study showed that there
was a significant relationship between albumin and the
severity of COVID-19 (p = 0.002).

References

[1] Rothan HA, Byrareddy SN. The epidemiology and
pathogenesis of coronavirus disease (COVID-19)
outbreak. J Autoimmun.2020; published online March
3. DOI: 10.1016/j. jaut.2020.102433.

[2] RenL-L, Wang Y-M, Wu Z-Q, Xiang Z-C, Guo L, Xu
T, et al. Identification of a novel coronavirus causing
severe pneumonia in human: a descriptive study. Chin
Med J.2020; published online February 11. DOI:
10.1097/CM9.0000000000000722.

[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.2020; 395
(10223): 497-506.

[4] World Health Organization. Naming the coronavirus
disease (COVID-19) and the virus that causes it
[Internet]. Geneva: World Health Organization; 2020
[cited 2020 March 29]. Available from:
https://www.who.int/emergencies/diseases/novel-
coronavirus-2019/technical-guidance/naming-the-
coronavirus-disease-(COVID-2019)-and-the-virus-that-
causes-it.

[5] World Health Organization. Coronavirus disease 2019
(COVID-19) Situation Report — 70 [Internet]. WHO;
2020 [updated 2020 March 30; cited 2020 March 31].
Available from: https://www.who.int/docs/default-

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

source/coronaviruse/situation-reports/20200330-sitrep-
70-COVID-19. pdf?sfvrsn=7e0fe3f8_2

PEDOMAN PENCEGAHAN DAN
PENGENDALIAN CORONAVIRUS DISESASE
(COVID-19) Diterbitkan oleh Kementerian Kesehatan
R1.2020

Perhimpunan Dokter Paru
COVID 19. Diagnosis.
Indonesia, 2020.

PEDOMAN TATALAKSANA COVID-19 Edisi 3.
Perhimpunan  Dokter Paru Indonesia (PDPI)
Perhimpunan  Dokter  Spesialis  Kardiovaskular
Indonesia (PERKI) Perhimpunan Dokter Spesialis
Penyakit Dalam Indonesia (PAPDI) Perhimpunan
Dokter Anestesiologi dan Terapi Intensif Indonesia
(PERDATIN) Ikatan Dokter Anak Indonesia (IDAI)
Tahun 2020

Soeters PB, Wolfe RR, Shenkin A. Hypoalbuminemia:
Pathogenesis and Clinical Significance. JPEN J
Parenter Enteral Nutr.2019; 43 (2): 181-193

Bohl DD, Shen MR, Kayupov E, Cvetanovich GL,
Della Valle CJ. Is hypoalbuminemia associated with
septic failure and acute infection after revision total
joint arthroplasty? A study of 4517 patients from the
National Surgical Quality Improvement Program. J
Arthroplasty.2016; 31 (5): 963-967

Bohl DD, Shen MR, Kayupov E, Cvetanovich GL,
Della Valle CJ. Is hypoalbuminemia associated with
septic failure and acute infection after revision total
joint arthroplasty? A study of 4517 patients from the
National Surgical Quality Improvement Program. J
Arthroplasty.2016; 31 (5): 963-967

Jiaofeng H, Aiguo C, Rahul K, Yingying F, Gongping
C, Yueyong Z, Su Lin. Hypoalbuminemia predicts the
outcome of COVID-19 independent of age and
co-morbidity. Received: 2 May 2020 | Accepted: 11
May 2020, © 2020 Wiley Periodicals LLC.

Juyi Li, MengL, Shasha Z, Menglan L, Minghua Z,
Minxian S, Xiang L, Aiping D, & Hongmei Z. Plasma
albumin levels predict risk for nonsurvivors in
critically ill patients with COVID-19. Biomark. Med.
(2020) 14 (10), 827-837

Soeters PB, Wolfe RR, Shenkin A. Hypoalbuminemia:
Pathogenesis and Clinical Significance. JPEN J
Parenter Enteral Nutr.2019; 43: 181-93. https: // doi.
0rg/10.1002/jpen.1451

Uhlig C, Silva PL, Deckert S, Schmitt J, de Abreu MG.
Albumin versus crystalloid solutions in patients with
the acute respiratory distress syndrome: a systematic
review and meta-analysis. Crit Care.2014; 18 (1): R10.
Soeters PB, Wolfe RR, Shenkin A. Hypoalbuminemia:

Indonesia. Pneumonia
Dan Penatalaksanaan

Volume 11 Issue 1, January 2022

Www.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SR22118100228

DOI: 10.21275/SR22118100228

Pathogenesis and Clinical Significance. JPEN J
Parenter Enteral Nutr.2019; 43 (2): 181-193.
1365





