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Abstract. – OBJECTIVE: The aim of the pres-
ent study was to investigate the relationship be-
tween albumin, blood urea nitrogen (BUN)/albu-
min ratio (BAR), D-dimer/albumin ratio (DAR), 
C-reactive protein (CRP)/albumin ratio (CAR), 
and neutrophil/albumin ratio (NAR) levels and 
prognosis in severe COVID-19 cases. 

PATIENTS AND METHODS: A total of 619 pa-
tients diagnosed with severe COVID-19 in the 
emergency department were retrospectively an-
alyzed. BAR, DAR, CAR, and NAR values were 
obtained by dividing BUN, neutrophil, CRP, and 
D-dimer by albumin. All patients were divided in-
to groups [survived and deceased patients, and 
those who received and did not receive mechan-
ical ventilation (MV) assistance]. These groups 
were statistically compared with regard to albu-
min, BAR, DAR, CAR, and NAR. 

RESULTS: While 350 out of 619 patients sur-
vived, 269 patients died. A statistically significant 
difference was determined between survived and 
deceased patient groups with regard to BUN, neu-
trophil, lymphocyte, CRP, D-dimer, albumin, BAR, 
NAR, DAR, and CAR levels (p<0.001 for all). Also, 
BAR, NAR, DAR, and CAR were significantly high-
er in those who received MV support, while albu-
min was found to be low (p<0.001). According to 
receiver operating characteristic (ROC) analy-
sis, NAR, BAR, CAR, albumin, and DAR had the 
highest area under the curve (AUC) values com-
pared to the other parameters (0.825, 0.815, 0.806, 
0.772, and 0.770, respectively) (p<0.001 for all). 
According to logistic regression analysis, BAR, 
NAR, DAR, and CAR levels were determined as 
important risk factors for mortality.

CONCLUSIONS: Low serum albumin levels 
can be used for severity as an additional tool in 
severe COVID-19 patients. Moreover, the NAR, 
BAR, and CAR levels were found to be more 
valuable than albumin levels in predicting prog-
nosis in these patients.
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Albumin, BUN/albumin ratio, Neutrophil/albu-

min ratio, CRP/albumin ratio, D-dimer/albumin ratio, 
COVID-19.

Introduction

Coronavirus disease 2019 (COVID-19) is a 
novel viral disease, which was discovered in 
Wuhan, China. COVID-19 is a pandemic that 
is related to high morbidity and mortality1. 
Since the beginning of the pandemic, elevat-
ed acute inf lammatory markers have been ob-
served in severely ill patients2. Due to its high 
mortality, screening all COVID-19 patients for 
hyper-inflammation through laboratory pa-
rameters and/or indices may help reduce the 
poor outcomes3.

Serum albumin levels have been defined as 
prognostic factors for pneumonia patients and 
have shown a high performance for in-hospi-
tal mortality estimation4. Cytokine storm de-
velopment in hospitalized COVID-19 patients 
may increase the risk of critical hypoalbumin-
emia-related mortality. In many studies1,5 in-
vestigating albumin levels, low albumin levels 
have been observed in addition to elevated in-
f lammatory markers in severely ill COVID-19 
patients, and hypoalbuminemia on admission 
has been proposed to predict mortality. Fur-
thermore, blood urea nitrogen (BUN), D-Di-
mer, C-reactive protein (CRP), and neutrophil 
levels have been defined as in-hospital mortal-
ity-related optimal risk factors in COVID-19 
patients6,7. In recent studies8-11, the BUN/serum 
albumin ratio (BAR), the D-dimer/albumin ra-
tio (DAR), the CRP/albumin ratio (CAR), and 
the neutrophil/albumin ratio (NAR) have been 
shown to be prognostic factors for mortality 
in COVID-19 patients. The aim of the present 
study was to analyze the relationship between 
albumin, BAR, DAR, CAR, and NAR levels, 
which are readily available in emergency ser-
vices, and to assess the prognosis in severe 
COVID-19 cases.
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Patients and Methods

Patients and Process
A total of 619 patients presented to the emer-

gency department (a pandemic center) between 
April 1, 2020, and August 1, 2021, in whom se-
vere COVID-19 had been confirmed and who 
fulfilled the inclusion criteria, were retrospec-
tively analyzed. Patients older than 18 years of 
age, whose real-time reverse transcriptase poly-
merase-chain-reaction (RT-PCR) result was pos-
itive at least once, and all data of whom could be 
accessed through the hospital data management 
system and in whom the diagnosis of definitive 
COVID-19 had been confirmed according to the 
actual guidelines, were included in the study12,13. 
Severe COVID-19 was diagnosed according to 
the following criteria:

1.	Presence of fever and respiratory tract infec-
tion signs and/or

2.	Respiratory rate >30/min and/or
3.	Severe respiratory rate (dyspnea, tachypnea, 

use of extra respiratory muscles) and/or
4.	Oxygen saturation at room air of <90% 

(PaO2/FiO2≤300 in patients under oxygen 
support) and/or

5.	Characteristic thorax computed tomography 
(CT) finding of COVID-19 pneumonia: bilat-
eral, lobular, peripheral, widespread patchy 
ground glass opacities13.

Patients under 18 years of age, pregnant wom-
en, those who had chronic obstructive pulmo-
nary disease, those with chronic hematological 
disease, hepatic or renal failure, chronic alco-
hol or substance dependence, cancer, bacterial 
pneumonia/sepsis, immune-suppressed patients, 
those who had been exposed to trauma and those 
whose data could not be found on the electronic 
recording system, were excluded from the study. 
Of these patients, age, gender, medical history, 
vital signs on admission to the emergency room 
(temperature, pulse rate, systolic blood pressure, 
saturation, respiratory rate), as well as BUN, neu-
trophil, lymphocyte, CRP, D-dimer, and albumin 
values obtained from routine blood analysis, the 
PCR result, report of the CT of the thorax, need 
for mechanical ventilation (MV) (non-invasive/in-
vasive/high-flow nasal cannula oxygen), hospital 
stay and clinical outcomes (discharge/ in-hospital 
mortality) were obtained retrospectively from the 
electronic record system of the hospital. The PCR 
test was performed on the nasal and pharynge-
al swab samples of the patients. The BAR, DAR, 
CAR, and NAR values were obtained by dividing 

BUN, neutrophil, CRP, and D-dimer by albumin. 
BAR, DAR, CAR, and NAR were compared sta-
tistically between the patient groups (those who 
survived and those who died, those who had been 
placed on MV, and those that did not receive MV 
assistance). The study was approved by the Nec-
mettin Erbakan University Medical Faculty [date: 
03/09/2021- number: 2021/3396 (6808)]. Complete 
blood count (CBC) was measured using Mindray 
auto hematology analyzer BC-6800 (Shenzhen, 
China). Biochemical parameters were obtained 
using Mindray chemistry analyzer BS-2000M 
device. Coronex COVID-19 QPCR (DS BIO and 
NANO Tech. Ltd., Ankara, Turkey) kit was used 
for the RT-PCR test. 

Statistical Analysis
A descriptive analysis was performed. The cat-

egorical data were presented as ratios and num-
bers. The data distribution was analyzed through 
visual and analytic methods. As all numerical 
data were not normally distributed, they were 
given as median after having been compared with 
the Mann-Whitney U test. The diagnostic values 
of BAR, NAR, DAR, CAR, albumin, neutrophil, 
BUN, CRP, and D-dimer for prediction of mor-
tality were investigated with receiver operating 
characteristic (ROC) analysis. In addition, the 
logistic regression analysis was applied to deter-
mine the need for MV and mortality. The cut-off 
values were calculated with Youden’s J statistic. In 
the presence of significant limit values, sensitiv-
ity, specificity, and the negative predictive value 
(NPV) of these limits were calculated. For assess-
ment of the area under the curve (AUC), the test 
was identified as statistically significant if Type 1 
errors were below 5%. The AUC was compared 
with the Delong method in the MedCalc program 
(Flanders, Belgium). A p-value of <0.05 was ac-
cepted as statistically significant. The Statistical 
Package for the Social Sciences (SPSS) version 22 
(IBM Corp., Armonk, NY, USA) and the Med-
Calc version 20 (MedCalc Software Ltd., Ostend, 
Belgium) program were used for the statistical 
analysis.

Results

The comparison of the two groups [(1) survi-
vors, (2) deceased patients] with regard to demo-
graphic, clinical, and laboratory data have been 
displayed in Table I. While 350 out of 619 patients 
had survived, 269 patients died. The mean age of 
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ters, when the cut-off value of BUN was >29.1, 
it reached the highest value with a sensitivity of 
84.4% and an NPV of 83.4%. D-dimer had the 
lowest value when its cut-off value was >254.5, 
with a sensitivity of 64.3% and an NPV of 65.7%. 
According to Logistic regression analysis, BAR, 
NAR, DAR, and CAR levels were determined 
as important risk factors for mortality (p<0.001) 
(Table III).

When the parameters were compared be-
tween the patients who received and did not re-
ceive MV support, BAR, NAR, DAR, and CAR 

patients was 69 years (57-76), and 296 (47.8%) were 
male. The patients who died were older (p<0.001). 
A statistically significant difference was defined 
between the groups with regard to BUN, neutro-
phil, lymphocyte, CRP, D-dimer, albumin, BAR, 
NAR, DAR, and CAR levels (p<0.001 for all).

The ROC analysis of parameters according to 
the cut-off value has been presented in Table II. 
NAR, BAR, CAR, albumin, and DAR had the 
highest AUC values compared to the other pa-
rameters (0.825, 0.815, 0.806, 0.772, and 0.770, 
respectively) (p<0.001 for all). For all parame-

Table I. Characteristics of all patients.

	 All Patients	 Survived patients	 Died patient
Variables	 (n=619)	 (n=350)	 (n=269)	 p-value

aAge, (year)	 69 (57-76)	 64.5 (51-73)	 72 (63-81)	 <0.001*

bMale 	 296 (47.8)	 158 (45.2)	 138 (51.3)	 0.128
bFemale	 323 (52.2)	 192 (54.8)	 131 (48.7)	
aSaturation, (%)	 82 (75-87)	 83 (75-87)	 82 (75-87)	 0.823
Respiratory rate a, (n/dk)	 16 (12-28)	 16 (12-26)	 18 (12-28)	 0.209
aFever, (°C)	 36.8 (36.2-37.8)	 36.8 (36.2-37.8)	 36.8 (36.2-37.8)	 0.871
aHeart rate, (n/dk)	 85 (72-115)	 85 (74-120)	 85 (70-110)	 0.441
aSBP, (mmHg)	 110 (95-120)	 110 (95-120)	 100 (90-120)	 0.138
aBUN, (mg/dl)	 33.1 (21.1-47.6)	 25.4 (16.8-38.7)	 42.9 (32.7-61.4)	 <0.001*

aNeutrophil, (103/mL)	 9 (5.7-13.48)	 7.2 (4.2-10.2)	 12.3 (8.7-15.53)	 <0.001*

aLymphocyte, (103/mL)	 1 (0.6-1.4)	 1.3 (1-1.6) 	 0.8 (0.5-1.1)	 <0.001*

aD-dimer, (µg/mL)	 276 (158.3-394)	 245.5 (249)	 322 (203.8-413.3)	 <0.001*

aCRP, (mg/L)	 131 (70.3-204)	 86.5 (40-164)	 177 (121-242)	 <0.001*

aAlbumin, (g/L)	 33.8 (25.4-42.2)	 37.9 (29.9-47.6)	 26.3 (19.8-35.8)	 <0.001*

bMV support	 310 (50.1)	 176 (50.2)	 134 (49.8)	 0.907
aLOSH, (day)	 10 (6-16)	 11 (7-17)	 10 (6-15)	 0.008
aBAR	 0.99 (0.55-1.84)	 0.66 (0.72)	 1.67 (1.02-2.53)	 <0.001*

aNAR	 0.27 (0.15-0.47)	 0.18 (0.11-0.3)	 0.45 (0.28-0.72)	 <0.001*

aDAR	 8.2 (4.8-12)	 6.27 (3.16-9.56)	 11.11 (7.8-16.3)	 <0.001*

aCAR	 4.2 (1.8-7.2)	 2.31 (1.06-4.75)	 6.43 (4.2-11.1)	 <0.001*

agiven as the median (Q1-Q3), bgiven as n (%), SBP: systolic blood pressure, BUN: blood urea nitrogen, CRP: C-reactive 
protein, MV: mechanical ventilation, LOSH: Length of stay in hospital, BAR: BUN/albumin ratio, NAR: Neutrophil/albumin 
ratio, DAR: D-dimer/albumin ratio, CAR: CRP/albumin ratio, *p<0.001.

Table II. ROC analysis results of parameters according to in-hospital mortality.

Parameters	 AUC	 95% CI	 Cut-off	 Sensitivity (%)	 Specificity (%)	 NPV (%)

BAR	 0.815	 0.782-0.847	 >0.99	 76.6	 70.9	 79.7
NAR	 0.825	 0.793-0.856	 >0.29	 74.3	 74.3	 79
DAR	 0.770	 0.733-0.806	 >8	 74	 64.6	 76.4
CAR	 0.806	 0.772-0.839	 >3.7	 79.6	 65.4	 80.6
Albumin	 0.772	 0.735-0.809	 <35.75	 75.1	 57.7	 75.1
Neutrophil	 0.767	 0.730-0.803	 >9.45	 70.3	 70.9	 75.6
BUN	 0.759	 0.721-0.796	 >29.17	 84.4	 60.3	 83.4
CRP	 0.745	 0.707-0.783	 >114.5	 80.7	 60.3	 80.2
D-dimer	 0.634	 0.591-0.677	 >254.5	 64.3	 52.6	 65.7

ROC: Receiver operating characteristic, CI: Confidence interval, AUC: Area under the curve, NPV: Negative predictive value, 
BAR: BUN/ albumin ratio, NAR: Neutrophil/albumin ratio, DAR: D-dimer/albumin ratio, CAR: CRP/albumin ratio, BUN: 
blood urea nitrogen, CRP: C-reactive protein.
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were significantly higher in those who received 
MV support, while albumin was found to be low 
(p<0.001) (Table IV). According to the results of 
the logistic regression analysis, only respiratory 
rate, temperature, pulse, and NAR values were 
determined as independent parameters for pre-
dicting the need for MV (p<0.005) (Table V).

Discussion

Although most COVID-19 patients have mild or 
moderate illness, early diagnosis of critical cases 
is important to avoid prolonged hospital stay and 
increased mortality rates14. Hematological and 
biochemical parameters have a substantial role 
in the early diagnosis and prognosis15. System-
ic inflammation is common in severe COVID-19 
patients16. Albumin is a blood protein, the in-
volvement of which in systemic inflammation has 

been proven. In addition, it is an important anti-
oxidant, which protects host cells from inflam-
mation or infection-induced oxidative damage17. 
Hypoalbuminemia reflects malnutrition, hepatic 
and renal dysfunction, and poor survival in criti-
cally ill patients18. It has also been defined that it 
is an independent risk factor associated with ad-
verse outcomes in patients with COVID-191,19. 
Huang et al5 argued that hypoalbuminemia could 
result from systemic inflammation in COVID-19. 
Furthermore, when the serum albumin level was 
<35 g/L, the COVID-19-related mortality risk in-
creased by 6-fold [Odds ratio (OR) 6.394, 95% CI, 
1.316-31.092]. Uyar et al20 evaluated 63 COVID-19 
patients and found lower albumin levels in patients 
hospitalized at the intensive care unit (ICU) com-
pared to those hospitalized in the general ward 
(p≤0.001), and the AUC was found to be 0.98 when 
the cut-off value was ≤3.6. In our study, the albu-
min levels were lower in the non-surviving patient 

Table III. ROC analysis results of parameters according to in-hospital mortality.

			   Univariate					     Multivariate

	 B	 S.E.	 p-value	 OR	 95% Cl	 B	 S.E.	 p-value	 OR	 95% Cl

BUN>29.17	 2.105	 0.200	 <0.001	 8.204	 5.540-12.151					   
Neutrophil>9.45	 1.748	 0.178	 <0.001	 5.744	 4.054-8.140					   
CRP>114.5	 1.846	 0.189	 <0.001	 6.335	 4.373-9.177					   
D-dimer>254.5	 0.692	 0.166	 <0.001	 1.997	 1.447-2.767					   
Albumin<35.75	 1.415	 0.178	 <0.001	 4.115	 2.905-5.830					   
BAR>0.99	 2.073	 0.186	 <0.001	 7.950	 5.522-11.445	 1.146	 0.217	 <0.001*	 3.146	 2.055-4.815
NAR>0.29	 2.125	 0.186	 <0.001	 8.374	 5.820-12.048	 1.172	 0.218	 <0.001*	 3.227	 2.108-4.945
DAR>8	 1.645	 0.178	 <0.001	 5.181	 3.653-7.349	 0.975	 0.210	 <0.001*	 2.650	 1.775-4.002
CAR>3.7	 1.997	 0.188	 <0.001	 7.346	 5.090-10.652	 1.035	 0.224	 <0.001*	 2.815	 1.814-4.368

BAR: BUN/ albumin ratio, NAR: Neutrophil/albumin ratio, DAR: D-dimer/albumin ratio, CAR: CRP/albumin ratio, BUN: 
blood urea nitrogen, CRP: C-reactive protein, OR: Odds rate, S.E.: standard error, *p<0.001.

Table IV. Comparison of MV assistance and parameters.

			   Univariate					     Multivariate

	 B	 S.E.	 p-value	 OR	 95% Cl	 B	 S.E.	 p-value	 OR	 95% Cl

BUN>29.17	 2.105	 0.200	 <0.001	 8.204	 5.540-12.151					   
Neutrophil>9.45	 1.748	 0.178	 <0.001	 5.744	 4.054-8.140					   
CRP>114.5	 1.846	 0.189	 <0.001	 6.335	 4.373-9.177					   
D-dimer>254.5	 0.692	 0.166	 <0.001	 1.997	 1.447-2.767					   
Albumin<35.75	 1.415	 0.178	 <0.001	 4.115	 2.905-5.830					   
BAR>0.99	 2.073	 0.186	 <0.001	 7.950	 5.522-11.445	 1.146	 0.217	 <0.001*	 3.146	 2.055-4.815
NAR>0.29	 2.125	 0.186	 <0.001	 8.374	 5.820-12.048	 1.172	 0.218	 <0.001*	 3.227	 2.108-4.945
DAR>8	 1.645	 0.178	 <0.001	 5.181	 3.653-7.349	 0.975	 0.210	 <0.001*	 2.650	 1.775-4.002
CAR>3.7	 1.997	 0.188	 <0.001	 7.346	 5.090-10.652	 1.035	 0.224	 <0.001*	 2.815	 1.814-4.368

BAR: BUN/ albumin ratio, NAR: Neutrophil/albumin ratio, DAR: D-dimer/albumin ratio, CAR: CRP/albumin ratio, BUN: 
blood urea nitrogen, CRP: C-reactive protein, OR: Odds rate, S.E.: standard error, *p<0.001.
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group compared to those who survived (p<0.001). 
When the cut-off value of albumin in the prediction 
of mortality was <35.75, AUC was 0.772 (75.1% 
sensitivity and 57.7% specificity, p<0.001). There 
was a significant difference in albumin levels be-
tween the patients who received and those who did 
not receive MV support (p<0.001). It can be said 
that hypoalbuminemia at the time of admission is 
an important parameter associated with prognosis 
in patients with severe COVID-19.

BUN was associated with poor prognosis in 
various diseases21,22. Recent studies8,23,24 have 
demonstrated that BAR is an important prognos-
tic factor for mortality in community-acquired 
pneumonia (CAP), in elderly patients hospitalized 
in ICU, and in patients with COVID-19. Cheng 
et al6 found that the BUN levels could predict 
the in-hospital mortality (AUC 0.88). In another 
study15, the BUN and BAR levels in patients with 
advanced disease were higher, and BAR demon-
strated a better performance than other parame-
ters in detecting severe disease [OR 2.185, 95% 
CI, 1.151-4.148; p=0.017]. Küçükceran et al8 also 
reported that in patients with COVID-19, BAR 
reached 0.809 AUC and had an OR of 10.448 
when the BAR cut-off value was >3.9 mg/g. The 
authors also emphasized that the AUC and OR 
values ​​of BAR were higher than that of BUN and 
albumin levels. BUN levels increase as the sever-
ity of pneumonia increases. It has been shown 
that 100% of pulmonary damage occurs in fatal 
cases of COVID-1925. In our study, most of which 
comprised patients with severe COVID-19 pneu-
monia, the BUN and the BAR levels in the de-
ceased patient group were higher than those who 
survived (p<0.001). The AUC of BAR was higher 
than that of BUN and albumin (AUC 0.815, 0.759, 
0.772, respectively). Furthermore, the BAR lev-
els were significantly high in those who needed 
MV. When the BAR cut-off value was >0.99, 
it reached 76.6% sensitivity, 70.9% specificity, 
p<0.001. These results suggest elevated BAR and 
BUN may be associated with severe pneumonia 
and mortality due to COVID-19.

Many studies26,27 have associated elevated plas-
ma D-dimer levels in CAP with a hyperinflamma-
tory reaction or reported that D-dimer was asso-
ciated with the severity of diseases in COVID-19. 
In the study conducted by Küçükceran et al9 the 
mean DAR value in the deceased patient group 
was higher than in survivors; when the DAR cut-
off value was 56.36, they reached 84.9% sensitivi-
ty and 58.4% specificity values. They emphasized 
that DAR was more valuable than other param-
eters in estimating in-hospital mortality. In our 
study, the D-Dimer and the DAR levels of the de-
ceased patient group were high compared to that 
of those who survived (p<0.001). Besides, the 
AUC of DAR was higher than that of D-Dimer 
and equal to that of albumin (AUC 0.770, 0.634, 
0.772, respectively). When the DAR cut-off value 
was >8, the sensitivity was found to be 74%, and 
specificity was found as 64.6%, p<0.001. Further-
more, the DAR levels were significantly higher 
in the patient group who needed MV. Consistent 
with the literature, DAR appears to be much more 
valuable than D-dimer in determining the severi-
ty of severe COVID-19 patients. 

CRP is a marker that rises rapidly within hours 
of the inflammatory process. Therefore, serum 
CRP levels are frequently used as a laboratory 
marker of inflammation28. In patients with severe 
H1N1 influenza, the mean CRP levels were asso-
ciated with the disease severity (p<0.05)29. Tan et 
al30 reported that in severe cases of COVID-19, 
the CRP levels may increase before any findings 
could be seen on the thorax CT. Recently, CAR 
has been expressed as a good marker in predicting 
the prognosis in cancer, sepsis, and critically ill 
patients31-33. Wang et al34 reported that CAR was 
significantly increased in patients with severe 
COVID-19. In our study, the CRP and CAR levels 
of the dying patient group were found to be higher 
than those who survived (p<0.001). Furthermore, 
the AUC of CAR was higher than that of CRP and 
albumin. (AUC 0.806, 0.745, 0.772, respectively). 
When the CAR cut-off value was >3.7, it had 
79.6% sensitivity, 65.4% specificity, p<0.001. As 

Table V. The logistic regression analysis of parameters in predicting MV assistance.

	 B	 S.E.	 p-value	 OR	 95% Cl

Respiratory rate	 0.104	 0.019	 <0.001*	 1.110	 1.069-1.152
Fever	 0.327	 0.142	 0.022**	 1.387	 1.049-1.834
Heart rate	 0.021	 0.006	 0.001**	 1.021	 1.009-1.034
NAR	 1.374	 0.434	 0.002**	 3.950	 1.688-9.242

CI: Confidence interval, NAR: Neutrophil/albumin ratio, OR: Odds rate, S.E.: standard error, *p<0.001, **p<0.05.
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Karakoyun et al10 stated, CAR may have a major 
role in systemic inflammation and can predict the 
severity of COVID-19 in earlier stages compared 
to CRP and albumin. 

The uncontrolled inflammatory response plays 
a vital role in COVID-19 disease. Many studies16,35 
have shown that patients with severe COVID-19 
have higher neutrophil and lower lymphocyte 
counts compared to non-serious cases. In addition, 
the NLR (neutrophil/lymphocyte ratio) level has 
also been accepted as an inflammatory and prog-
nostic factor in severe COVID-1936. Varim et al11 
developed a simple index by dividing the neutro-
phil count by albumin and found that NAR showed 
71.1% sensitivity and 71.7% specificity in predict-
ing the mortality of patients with COVID-19 (AUC 
0.736, 95% CI, 0.641-0.832, p<0.001). In addition, 
they emphasized that this simple index could be 
used instead of the NLR, platelet/lymphocyte ra-
tio, fibrinogen/albumin ratio and the lymphocyte/
CRP ratio. In our study, the neutrophil and NAR 
levels of the deceased patient group were found to 
be higher than those who survived (p<0.001). At 
the same time, the AUC of NAR was the highest of 
all other parameters evaluated in the study (0.825, 
p<0.001). When the NAR cut-off value was >0.29, 
it had 74.3% sensitivity, 74.3% specificity, p<0.001. 
Therefore, it can be stated that NAR is an inde-
pendent and strong risk factor associated with the 
prognosis in severe COVID-19 patients.

Limitations
Firstly, this study was a single-center, retro-

spective study with a small number of patients. 
Therefore, it should be confirmed by multi-cen-
ter, prospective studies with a larger number of 
patients. Secondly, only the complete blood count 
and serum biochemistry values ​​of the patients 
at the time of admission were examined. The 
dynamic changes in laboratory values ​​of hospi-
talized patients could not be analyzed. Thirdly, 
since this was a retrospective study, the duration 
of symptoms or the body mass index of patients 
was unknown. Fourthly, we cannot completely 
exclude the existence of possible unmeasured fac-
tors affecting in-hospital mortality and the effect 
of selection bias, despite the cascade of patients. 

Conclusions

Based on our study results, low serum albumin 
levels can be used as an additional tool for sever-
ity and risk stratification in severe COVID-19 pa-

tients. Moreover, the NAR, BAR, and the CAR 
levels were found to be more valuable than albu-
min levels in predicting prognosis in these pa-
tients. Since obtaining these parameters is fast 
and since they are inexpensive, reproducible, and 
easily accessible, they provide the advantage of 
being used simply in pandemic conditions, espe-
cially in emergency unit settings. These findings 
need to be confirmed by more extensive and pro-
spective studies.
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