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SUMMARY
OBJECTIVE: Serum inflammatory markers and albumin levels provide an assumption for the severity of COVID-19 infection. Our objective 

was to investigate the determinant role of serum inflammatory markers, albumin, and hemoglobin (Hb) in predicting the diagnosis in 

patients with a pre-diagnosis of COVID-19.

METHODS: Demographic findings, complete blood count and serum biochemical values of the patients analyzed.

RESULTS: Of the patients included in the study, 48 were COVID (+) and 253 were COVID (-). Statistically significant difference was found 

in terms of hemoglobin, mean platelet volume, and monocyte/eosinophil ratio.

CONCLUSIONS: The levels of serum albumin, hemoglobin, monocyte/eosinophil ratio, and mean platelet volume can be predictive 

factors for diagnosis in patients with COVID-19.

KEYWORDS: Hypoalbuminemia. Hemoglobins. Mean platelet volume. Monocytes. Eosinophils. Coronavirus infections. Emergency 

service, hospital.

The role of serum inflammatory markers, 
albumin, and hemoglobin in predicting the 

diagnosis in patients admitted to the emergency 
department with a pre-diagnosis of COVID-19

Canan Akman¹* , Serkan Bakırdöğen²

ORIGINAL ARTICLE
https://doi.org/10.1590/1806-9282.67.Suppl1.20200917

INTRODUCTION
The COVID-19 infection (2019-nCoV), which first occurred 
in China and spread all over the world in December 2019, was 
accepted as a pandemic by the World Health Organization1. 
COVID-19 infection causes high morbidity and mortality in 
patients due to the risks of severe pneumonia, ARDS (Adult 
Respiratory Distress Syndrome), acute kidney injury, and 
acute heart failure2. It has been observed that there is a rela-
tionship between hypoalbuminemia and severe COVID-19 
infection3,4. The rate of hypoalbuminemia in the patients who 
died due to COVID-19 infection is higher than those who 
recovered from the disease5. Albumin down-regulates the 
expression of ACE-2 (Angiotensin Converting Enzyme) 

which is the main receptor of COVID-19 infection6. 
Among the COVID-19 patients, hypoalbuminemia was 
observed in 38.2% of patients who developed non-critical 
patients, 71.2% in critically ill patients, and 82.4% in the 
patients who developed mortality during hospitalization7. 
Anemia is an independent risk factor for severe COVID-
19 infection8. The inflammatory response within the first 
24 hours after admission to hospital in COVID-19 patients 
may be related to the severity of the disease9. This study aims 
to investigate the determinant role of serum inflammatory 
markers, albumin, and hemoglobin in predicting the diag-
nosis in patients with a pre-diagnosis of COVID-19 who 
are admitted to the emergency department.
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METHODS

Study Design
Our study was planned retrospectively. The demographic find-
ings, complete blood count, and serum biochemical values 
of the patients (pre-diagnosed with COVID-19) who were 
admitted to the emergency department of the Health, Practice 
and Research Hospital between March 31, 2020 and June 10, 
2020 were analyzed. Our study started after the approval of 
the Local Ethics Committee (Date of Approval: 01.07.2020, 
N°: 2020-09).

Patients
The information in the automation system was obtained retro-
spectively in the patients between the ages of 18 and 80 who 
were admitted to the emergency department with a pre-diagnosis 
of COVID-19 infection. Patients under the age of 18, patients 
with trauma, patients for whom sufficient information could 
not be obtained in the automation system were not included 
in the study. COVID-19 and non-COVID-19 patient groups 
were determined based on their nucleic acid test (PCR) results. 
All of the COVID (+) patients had pneumonia.

Laboratory Analysis
Serum creatinine, urea, and albumin analyses of the patients were 
examined with the colorimetric method on the Roche Cobas 
6000 device 501 module. CRP (C-reactive protein) analyses 
were performed on the Cobas 6000 e501 module using a tur-
bidimetric method, and complete blood count analyses were 
performed in the biochemistry laboratory using the electrical 
impedance method on the Beckman Coulter DXH 800 device.

In complete blood count, hemoglobin (Hb), leukocyte, 
mean platelet volume (MPV), neutrophil to lymphocyte ratio 

(NLR), platelet to lymphocyte ratio (PLR), lymphocyte to 
monocyte ratio (LMR), monocyte to eosinophil (MER), neu-
trophil to monocyte ratio (NMR), red cell distribution width 
(RDW) and platelet parameters were analyzed.

Statistics
In data analysis, COVID (+) 48 (15.9%) and COVID (-) 253 
(84.1%) patients were studied. The distribution of patients with 
and without the diagnosis of COVID (+) by gender was com-
pared using chi-square analysis and the average age with the 
Mann-Whitney U Test (since age data did not show a normal 
distribution). MPV, NLR, PLR, leukocyte, Hb, platelet, RDW, 
LMR, NMR, MER, serum CRP, urea, creatinine, and albumin 
values of patients with and without COVID (+) diagnosis were 
compared using Mann-Whitney U Test (since the data did not 
show normal distribution). Serum albumin value was divided 
into two categories: 2.49-lower and 2.50-above. Then, the low 
and high albumin patient groups with and without COVID 
diagnosis were compared using the chi-square test. Does hav-
ing a low or high serum albumin level an impact on whether 
being diagnosed with COVID or not? Analysis of this ques-
tion was tested using Binary Logistic Regression in SPSS 19.0.

RESULTS
Three hundred and one patients (125 female and 176 male), 48 
of whom were COVID (+) and 253 COVID (-), were included 
in the study. The average age of the patients was 54.76±20.8. 
The comparison of the patients with COVID (+) and COVID 
(-) according to gender and age were given in table 1.

According to the results in table 1, there was no significant 
relationship between whether or not diagnosed with COVID-
19 and gender distribution (p>0.05). While 20% of the females 

Table 1. The comparison of the patients with COVID (+) and COVID (-) according to gender and age.

Groups
Gender

Total χ² SD P*
Female Male

COVID (-)

f 99 154 253

2.794 1 0.095

for COVID diagnosis% 39.1 60.9 100

for Gender % 79.8 87.0 84.1

COVID (+)

f 25 23 48

for COVID diagnosis % 52.1 47.9 100

for Gender % 20.2 13.0 15.9%

n Mean (Standard Deviation) Median (Min–Max) P**

Age
COVID (-) 253 54.58 (21.54) 57 (19–92)

0.878
COVID (+) 48 55.69 (16.81) 54 (22–93)

P*: Chi-Square Test; P**: Mann Whitney U Test; SD: Standard deviation.
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were diagnosed with COVID-19, 80% did not. While 13% 
of the males were diagnosed with COVID-19, 87% did not. 
On the other hand, 61% of 253 people with a diagnosis of 
COVID-19(-) were men and 39% were women. Of the 48 
people with a diagnosis of COVID-19(+), 52% were female 
and 48% were male. There was no statistically significant differ-
ence between the groups in terms of age and gender (p>0.05).

Serum biochemistry and complete blood count values 
of the patients with COVID (+) and COVID (-) are shown 
in table 2. There was no statistically significant difference 

between the groups in terms of average serum albumin val-
ues (p=0.194). There was a statistically significant difference 
between the groups in terms of average hemoglobin, MPV, and 
MER (p values 0.029, 0.009, 0.008, respectively). There was no 
statistically significant difference between the groups in terms 
of serum CRP, leukocyte, and NLR (p values 0.281, 0.153, 
0.886, respectively).

When the serum albumin cut-off value was determined as 
2.5g/dL, two subgroups were formed in the patients to be below 
and above this value. The comparison of patient subgroups 

Table 2. The comparison of serum biochemistry and complete blood count values of the patients with COVID (+) and COVID (-).

N Mean (SD) Median (Min–Max) P

MPV
COVID (-) 253 8.59 (1.016) 8.5 (6.7–12)

0.009
COVID (+) 48 8.25 (1.26) 8.1 (6.3–13.6)

NLR
COVID (-) 253 8.24 (13.05) 3.9 (0.03–133.0)

0.886
COVID (+) 48 6.95 (7.89) 4.4 (0.70–39.5)

PLR
COVID (-) 253 24.19 (40.53) 12.9 (2.30–470.0)

0.524
COVID (+) 48 21.1 (23.7) 15.10 (2.70–158.0)

Leukocyte (mm3)
COVID (-) 253 10196.4 (4883.1) 9200 (2700–44300)

0.153
COVID (+) 48 9481.2 (4738.4) 7750 (2600–20400)

Hb (g/dL)
COVID (-) 253 13.21 (2.21) 13.4 (3.30–17.80)

0.029
COVID (+) 48 12.48 (2.33) 12.6 (8.10–17.00)

Platelet (mm3)
COVID (-) 253 243.27 (89.72) 232 (29–688)

0.683
COVID (+) 48 254.7 (106.4) 232 (47–523)

CRP (mg/dL)
COVID (-) 253 4.51 (6.65) 1.30 (0.02–33.0)

0.281
COVID (+) 48 6.37 (8.93) 1.55 (0.07–31.40)

RDW
COVID (-) 253 14.66 (2.10) 14.10 (12.10–24.90)

0.176
COVID (+) 48 15.3 (2.85) 14.35 (11.9–24.1)

LMR
COVID (-) 253 2.72 (2.03) 2.10 (0.10–13.90)

0.503
COVID (+) 48 2.32 (1.32) 1.90 (0.30–5.80)

NMR
COVID (-) 253 13.25 (17.55) 8.90 (0.90–190.20)

0.608
COVID (+) 48 11.6 (10.5) 8.95 (2.10–65.90)

MER
COVID (-) 253 17.77 (29.49) 7 (0.10–173.0)

0.008
COVID (+) 48 24.57 (26.45) 13.0 (1.30–94.0)

Urea (mg/dL)
COVID (-) 253 38.84 (38.64) 29.50 (8.60–528.0)

0.136
COVID (+) 48 48.56 (44.10) 34.40 (11.40–277.0)

Creatinine (mg/dL)
COVID (-) 253 1.04 (0.79) 0.88 (0.29–7.70)

0.815
COVID (+) 48 1.14 (0.88) 0.86 (0.45–5.89)

Albumin (g/dL)
COVID (-) 253 4.07 (0.610) 4.23 (1.82–5.02)

0.194
COVID (+) 48 3.88 (0.77) 4.18 (2.17–5.05)

SD: Standard deviation; P: Mann-Whitney U Test; MPV: mean platelet volume; NLR: neutrophil to lymphocyte ratio; PLR: platelet to lymphocyte ratio; 
RDW: red cell distribution width; LMR: lymphocyte to monocyte ratio; NMR: neutrophil to monocyte ratio; MER: monocyte to eosinophil.
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with low and high serum albumin values was shown in Table 3. 
It was found that the patients with low serum albumin level 
(<2.5 g/dL) were diagnosed 75%with COVID (-), and 25% 
with COVID (+). It was found that the patients with high 
serum albumin level (>2.5 g/dL) were diagnosed 86.1% with 
COVID (-) and 13.9% with COVID (+). The effect of low or 
high serum albumin on COVID (+) diagnosis is shown in table 
3. Serum albumin level was found to be a statistically significant 
determinant in the diagnosis of COVID (+) (p <0.05). It was 
found that a high serum albumin level (>2.5 g/dL) increased 
the diagnosis of COVID (-) approximately twice compared to 
being low (<2.5 g/dL) (Exp [B]=2.069).

DISCUSSION
It is known that there is a relationship between hypoalbumin-
emia and severe COVID-19 infection3,4. Hypoalbuminemia 
has a negative impact on the morbidity and mortality caused 
by COVID-19 infection7. In acute infections, there is a rapid 
increase in albumin degradation at the cell level within hours10. 
Hypoalbuminemia is frequently encountered during COVID-
19 infection7. Serum albumin levels of severe COVID-19 cases 
were found to be lower than those with mild cases11. In our 
study, the average serum albumin level of COVID (+) patients 
was found to be lower than in the patient group with COVID 
(-), but this is not a statistically significant difference. Serum 
albumin cut-off value was determined as 2.5g/dL, and sub-
groups below (low) and above (high) were formed and ana-
lyzed again. Serum albumin level was found to be a deter-
minant factor in the diagnosis of COVID (+). It was found 
that the group with high serum albumin level increased the 

diagnosis of COVID (-) approximately twice than the group 
with low levels. The constant term was found to be significant 
in the regression analysis. We can conclude from this finding 
that there may be another variable that affects the diagnosis 
of COVID-19 other than the serum albumin level taken into 
the regression equation.

In severe COVID-19 cases, Hb level was found to be lower 
than in patients with milder cases11,12 Anemia is an indepen-
dent risk factor to severe COVID-19 infection8. Among the 
COVID-19 patients, Hb level was found to be lower in 
the patient group with comorbidity compared to the group 
without13. In our study, Hb levels in the COVID (+) patient 
group were found to be statistically significantly lower than 
the COVID (-) group.

There are several studies in the literature comparing 
COVID (+) and COVID (-) patients in terms of complete 
blood count. It has been shown that in the patients diagnosed 
with COVID-19, the number of leukocytes and lymphocytes 
is lower than those with non-COVID-1914. In another study, 
it was found that COVID-19 patients had lower leukocyte, 
lymphocyte, and eosinophil counts in complete blood count15. 
In a meta-analysis study, it was found that the platelet count 
is important for the diagnosis and prognosis of COVID-19 
and the leukocyte and neutrophil count is a determinant fac-
tor, but high values reflect disease progression. In the same 
study, it was found that serum CRP levels in the patients 
with severe COVID-19 were not diagnostic16. In a study by 
Paliogiannis et al.17, COVID-19 patients had lower leuko-
cyte, monocyte, and neutrophil counts and serum CRP levels 
compared to those with non-COVID-19 pneumonia. On the 
other hand, platelet count and MPV level were found to be 

Table 3. Comparison of the patient groups with low (<2.5 g/dL) and high (>2.5 g/dL) serum albumin levels and the effect 
of low or high serum albumin on the diagnosis of COVID (+) (Binary Logistic Regression).

Groups
Albumin

Total χ² SD P* Effect Size (ϕ)
Low High

COVID (-)

f 42 211 253

4.207 1 0.040 0.118

for COVID % 16.6% 83.4% 100.0%

for albumin % 75.0% 86.1% 84.1%

COVID (+)

f 14 34 48

for COVID % 29.2% 70.8% 100.0%

for albumin % 25.0% 13.9% 15.9%

B S.E. Wald df Sig. Exp(B)

Serum albumin >2.5 g/dL 727 360 4.084 1 043 2.069

Invariant -1.825 185 97.579 1 000 161

P*: Chi-Square Test, Reference Group: COVID (+). SD: standard deviation; B:beta; SE:standard error; df:degree of freedom; Sig.:significant; Exp (B): 
expected beta.
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high. Differently, in the study conducted by Djakpo et al.13, 
no difference was found between COVID-19 patients and 
non-COVID-19 patients in terms of leukocyte, lymphocyte, 
and platelet values in complete blood count. In the same study, 
serum CRP levels were found to be statistically significantly 
higher in COVID-19 patients. In our study, a difference was 
observed between the COVID (+) and COVID (-) groups 
in terms of MPV and MER.MPV is lower in the COVID 
(+) group compared to COVID (-) group, and the MER was 
found to be high. There was no difference between the groups 
in terms of leukocyte, platelet, and serum CRP levels.

MER, NLR, and PLR are some of the inflammation 
parameters that play a key role in inflammatory oncological 
and cardiovascular diseases18,19. In our study, no difference was 
found between COVID (+) and COVID (-) groups in terms 
of NLR and PLR, but MER was found to be higher in the 
COVID (+) group, and the difference was statistically signif-
icant. In a meta-analysis study, NLR was found to be higher 
in severe COVID-19 patients compared to non-COVID 
patients20. In a study by Qu et al.21, while the PLR level of 
severe COVID-19 patients during admission to the hospital 
was similar to those of COVID patients who did not have 
severe disease, this situation changed during the period of 
the platelet peak and the PLR rate increased in severe cases. 
Our study is observational and cross-sectional and based on 
the laboratory data of COVID-19 patients at the time of their 
admission to the emergency department. Therefore, biochem-
ical data of the patients’ follow-up in the service or intensive 
care unit were not used in the study.

There were several limitations of our study. Since it was a 
single-center study, the number of COVID-19 (+) patients was 
low. Complete blood count and serum biochemistry values of 
the patients at the time of admission to the emergency depart-
ment were studied. The values of the hospitalized patients in the 
service and intensive care unit were not included in the study.

In conclusion, high serum albumin level (>2.5 g/dL) increases 
COVID (-) diagnosis approximately twice as compared to low 
(<2.5 g/dL). In COVID (+) patients, Hb level is lower than in 
COVID (-) patients. MER and MPV could be a new indicator 
that predicts COVID-19 infection.

Main points
•	 Serum albumin level is a statistically significant deter-

minant in the diagnosis COVID (+).
•	 High serum albumin level (>2.5 g/dL) increases COVID 

(-) diagnosis approximately twice as compared to low 
(<2.5 g/dL).

•	 MER and MPV could be a new indicator that predicts 
COVID-19 infection. 

•	 In COVID (+) patients, Hb level is lower than in 
COVID (-) patients.
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