
Anemia and COVID-19 
 
Vildan Gürsoy¹ , Suna Avcı² , Selime Ermurat³ , Ali Erol4 , Melike Yazıcı4  
 
1Department of Hematology, University of Health Sciences, Bursa City Hospital, Bursa, Turkey; 2Department of Geriatrics, University of 
Health Sciences, Bursa Yuksek Ihtisas Training and Research Hospital, Bursa, Turkey; 3Department of Rheumatology, University of Health 
Sciences, Bursa Yuksek Ihtisas Training and Research Hospital, Bursa, Turkey; 4Department of Internal Medicine, University of Health 
Sciences, Bursa Yuksek Ihtisas Training and Research Hospital, Bursa, Turkey 
 
 
ABSTRACT 
Objectives: Coronavirus disease-19 (COVID-19) is an infective-inflammatory disease that mainly affects the 
lungs. Hematological symptoms such as thrombocytopenia, decreased eosinophil and lymphocyte counts are 
quite common and are of prognostic importance. Although it is known that the presence of anemia generally 
increases the severity of respiratory diseases, there is little data on the prevalence and importance of anemia 
in COVID-19. In this study, our aim is to evaluate the clinical features of patients with anemia in COVID-19 
infection and to investigate the relationship between the presence of anemia and the prognosis of the disease. 
Methods: This retrospective, observational study included 353 patients who presented to our pandemic 
reference hospital between 15.04.2020 and 15.05.2020 and were diagnosed with SARS-CoV-2 infection 
confirmed by real-time reverse transcription polymerase chain reaction (PCR) test and typical clinical 
symptoms.  
Results: Our study included 167 female and 186 male patients. The mean age was 54.54 ± 18.28 years (range 
19-99). One hundred forty-eight (41.93%) patients had anemia. In patients with anemia, age was higher than 
others (p < 0.001). The percentage of women was significantly higher in the anemia group (p < 0.001). 
Comorbidities were observed more in the anemia group. The percentages of intensive care stay (p = 0.003) 
and mortality (p = 0.001) were significantly higher in the anemia group compared to the group without anemia. 
Logistic regression analysis was performed to determine the important risk factors of death. We found patients 
with high age (p = 0.001), high red cell distribution width-coefficient of variation (RDW-CV) levels (p = 
0.009), high D-dimer levels (p = 0.012) and high ferritin levels (p < 0.001) have higher risk of death. Anemia 
was found to be non-significant.  
Conclusions: Anemia is frequently observed in patients with severe COVID-19 disease and low hemoglobin 
values at presentation are thought to be associated with a worse prognosis. Being more sensitive to the 
hemoglobin levels of COVID-19 patients is important for early recognition of the high-risk patient group and 
for successful patient management. However, in our study, the presence of anemia was found to be effective 
in mortality in univariate analysis, but not in multivariate analysis. According to the multivariate analysis of 
this study, advanced age, high D-dimer, high ferritin and RDW-CV determine death.  
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Coronavirus Disease (COVID-19) is a new viral 
disease with high mortality and infectivity, which 

has spread to many countries around the world since 
the end of 2019 and seriously affects the elderly, peo-
ple with chronic diseases such as diabetes, cardiovas-
cular disease and hypertension [1, 2]. Although most 
patients infected with COVID-19 have a mild clinical 
course, up to 20% of patients are hospitalized mainly 
for pneumonia. Some of these patients who require 
hospitalization are followed in the intensive care unit 
and may need mechanical ventilation support [3, 4]. 
In such severe COVID-19 infections, a hyperinflam-
matory state characterized by an increase in inflam-
mation markers such as interleukin-6 (IL-6), 
C-reactive protein (CRP) and ferritin is observed [5, 
6]. Age is an important risk factor in mortality. It is 
known that mortality rates due to COVID-19 infection 
are higher in the geriatric population [7, 8]. It was ob-
served that high ferritin levels were associated with 
disease severity, development of acute respiratory dis-
tress syndrome (ARDS) and death [9, 10].  
      Iron metabolism and the presence of anemia are 
thought to play an important role in coronavirus dis-
ease, the course of the disease, and the progression to 
multiple organ dysfunction syndrome [11]. Hemoglo-
bin is involved in oxygen transport, and the decrease 
in hemoglobin concentration leads to a decrease in 
oxygen carrying capacity and arterial oxygen content. 
As a result, anemia facilitates hypoxia and can lead to 
end-organ ischemia [12, 13]. The presence of anemia 
has been associated with the adverse clinical course of 
many diseases [14, 15]. Previous studies have reported 
that anemia often increases the severity of respiratory 
tract diseases and is associated with poor outcomes 
and increased mortality in patients with community-
acquired pneumococcal pneumonia [16-199. There-
fore, it is very important to understand the relationship 
between anemia, iron metabolism and the prognosis 
of COVID-19. Studies have reported that the more se-
vere course of COVID-19 disease is associated with 
low hemoglobin levels and anemia is a risk factor for 
serious disease [20].  
      In our study, we aimed to evaluate the prevalence 
of anemia in hospitalized COVID-19 patients and the 
effect of the presence of anemia on the clinical course 
of COVID-19 patients. In particular, we evaluated on 
the differences between anemic and non-anemic pa-
tients, the severity and type of anemia. We hypothe-

sized that low Hgb levels were associated with a worse 
course of COVID-19 disease. In order to contribute to 
the early recognition of disease severity, we tried to 
reveal the dynamic relationship between anemia and 
COVID-19 severity, need for intensive care and mor-
tality. However, the presence of anemia was not found 
to be associated with mortality in multivariate analy-
sis. Along with anemia, we also evaluated other prog-
nostic laboratory measurements that may be effective 
in the course of the disease.  
 
 
METHODS 
 
Patients and Laboratory  
This retrospective study included 353 patients who 
presented to our pandemic reference hospital between 
15.04.2020 and 15.05.2020. Patients were diagnosed 
with SARS-CoV-2 infection confirmed by typical clin-
ical symptoms and real-time reverse transcription 
polymerase chain reaction (PCR) test and received in-
patient treatment. These patients were diagnosed with 
COVID-19 in accordance with the ‘interim‘ guide is-
sued by the Ministry of Health of the Republic of 
Turkey. The demographic characteristics of the pa-
tients, biochemical, hematological and inflammatory 
parameters, length of hospital stay, mortality and in-
tensive care status were obtained by scanning their 
electronic medical records. People who were PCR 
negative, younger than 18 years old, outpatients and 
whose data could not be reached were not included in 
the study. The study protocol was approved by the 
Bursa Yüksek İhtisas Clinical Research Ethics Com-
mittee (Date:10.06.2020, Decision no: 2020/06-07]. 
The study was conducted in accordance with the prin-
ciples of the Declaration of Helsinki. The study was 
also approved by the Turkish Ministry of Health.  
PCR samples were taken from the patients. The sam-
ples were evaluated by an experienced team in the mi-
crobiology laboratory. Only patients with positive 
PCR tests were included in the study. Blood samples 
taken from the patients at the time of admission were 
analyzed in the laboratories of our hospital with fully 
automatic tests. Laboratory evaluations including rou-
tine blood tests, coagulation profiles, inflammation 
profiles, liver function, cardiac function and kidney 
function were performed. Laboratory findings were 
then extracted from the clinical information system.  
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Definition of Anemia and Iron Status 
      Based on the laboratory data obtained, we evalu-
ated the prevalence and pathogenesis of anemia in pa-
tients infected with COVID-19. We determined the 
relationship between the presence of anemia and other 
clinical and laboratory findings in patients. In our 
study, anemia was defined according to the World 
Health Organization (WHO). Hemoglobin < 13 g/dL 
in males and < 12 g/dL in females was accepted as 
anemia. Anemia was classified as severe anemia (he-
moglobin < 8 g/dL), moderate anemia (hemoglobin 8-
10.9 g/dL), and mild anemia (hemoglobin 11-12.9 g/L 
in men and 11−11.9 g/dL in women) [21]. In addition, 
anemic patients were classified according to the mean 
corpuscular volume value (MCV). These were mor-
phologically classified as microcytic (MCV < 80), 
normocytic (MCV: 80-100), and macrocytic (MCV > 
100) anemias. Iron deficiency (ID) was defined as 
transferrin saturation (TSAT ) < 20% in combination 
either with serum ferritin < 100 µg/L (absolute ID) or 
serum ferritin > 100 µg/L (functional ID) [16, 22].  
 
Statistical Analysis  
      All analyses were performed on SPSS v21 (SPSS 
Inc., Chicago, IL, USA). Histogram and Q-Q plots 
were used to determine whether variables are normally 
distributed. Data are provided as mean ± standard de-
viation or median (1st quartile - 3rd quartile) for con-
tinuous variables according to normality of 
distribution and as frequency (percentage) for categor-
ical variables. Normally distributed variables were an-
alyzed with the independent samples t test. 
Non-normally distributed variables were analyzed 
with the Mann Whitney U test. Categorical variables 
were analyzed with the chi-square tests or Fisher's 
exact tests. Logistic regression analysis (forward con-
ditional method) was performed to determine signifi-
cant risk factors of death. p < 0.05 values accepted as 
statistically significant results.  
 
 
RESULTS 
 
Three hundred and fifty-three patients (167 women 
and 186 men) were included in this study. The mean 
age was 54.54 ± 18.28 years (range 19 to 99). One 
hundred and forty-eight (41.93%) patients had anemia. 
Age was significantly higher in patients with anemia 

compared to the others (p < 0.001). The percentage of 
women in the anemia group was significantly higher 
than in the non-anemia group (p < 0.001). The per-
centages of diabetes mellitus, hypertension, heart dis-
ease, atrial fibrillation, dementia, and kidney disease 
were significantly higher in the anemia group than in 
the non-anemia group (p < 0.005). Lymphocyte count, 
GFR, serum iron levels and transferrin saturation were 
significantly higher in the no anemia group than in the 
anemia group (p < 0.001). Red cell distribution width-
coefficient of variation (RDW-CV), sedimentation, 
CRP, D-dimer and troponin levels were significantly 
higher in the anemia group than in the no anemia 
group (p < 0.001). In the anemia group, the rates of 
staying in the intensive care unit and death were found 
to be significantly higher than in the non-anemia group 
(Table 1).  
      Sixty-eight (45.95%) patients had mild anemia, 59 
(39.86%) patients had moderate anemia and 21 
(14.19%) patients had severe anemia. The percentage 
of women in the moderate and severe anemia group 
(p = 0.034) was significantly higher than in the mild 
anemia group. Renal diseases percentage (p = 0.016) 
was significantly higher in the moderate and severe 
anemia group than in the mild anemia group. RDW-
CV, sedimentation, D-dimer and troponin levels were 
significantly higher in the moderate and severe anemia 
group than in the mild anemia group (p < 0.005). GFR, 
serum iron level and transferrin saturation were sig-
nificantly higher in the mild anemia group than in the 
moderate and severe anemia group (p < 0.005). Ac-
cording to the severity of anemia, there was no signif-
icant difference between the percentages of intensive 
care stay and death.  
      Forty-seven (31.76%) patients had microcytic ane-
mia and 101 (68.24%) patients had normocytic and 
macrocytic anemia. Age was significantly higher in 
normocytic and macrocytic groups compared to mi-
crocytic group (p < 0.001). The percentage of women 
in the microcytic group was higher than in the normo-
cytic and macrocytic groups (p = 0.002). Heart disease 
and renal disease percentages were significantly 
higher in the normocytic & macrocytic group than in 
the microcytic group (p < 0.005). Glomerular filtration 
rate (GFR), RDW-CV and iron binding capacity were 
significantly higher in the microcytic group than in the 
normocytic and macrocytic group (p < 0.001). Lym-
phocyte count, sedimentation, C-reactive protein 
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(CRP), D-dimer, troponin, blood urea nitrogen (BUN), 
creatinine, serum iron, ferritin levels, transferrin satu-
ration, ferritin / transferrin saturation ratio and length 
of stay in hospital were significantly higher in the nor-
mocytic and macrocytic group than in the microcytic 
group (p < 0.005). According to the MCV groups, 
there was no significant difference between the per-
centages of intensive care stay and death (Table 2).  
      Two hundred and twenty-seven (64.31%) patients 
had iron deficiency. The percentage of women in the 
iron deficiency group was significantly higher than the 
non-iron deficiency group (p = 0.005). RDW-CV was 
significantly higher in the iron deficiency group than 
in the no iron deficiency group (p < 0.001). Lympho-
cyte (p = 0.004) counts was significantly higher in the 
non-iron deficiency group than in the iron deficiency 
group. In terms of iron deficiency, there was no sig-
nificant difference between the percentages of stay in 
the intensive care unit and death.  
      Logistic regression analysis was performed to de-

termine the important risk factors of death. Significant 
factors of the univariate analysis were included in the 
multivariate analysis with forward conditional 
method. We found patients with high age (p = 0.001), 
high RDW-CV levels (p = 0.009), high D-dimer levels 
(p = 0.012) and high ferritin levels (p < 0.001) have 
higher risk of death (Table 3). Other variables included 
in the multivariate model, comorbidity (p = 0.266), 
eGFR (p = 0.672), anemia (p = 0.304), moderate and 
severe anemia (p = 0.475), WBC (p = 0.074), CRP (p 
= 0.073), serum iron (p = 0.170), iron binding capacity 
(p = 0.346), transferrin saturation (p = 0.114) and fer-
ritin / transferrin ratio (p = 0.413) were found to be 
non-significant.  
      Patients with ≥ 75 age have 5.208-fold higher risk 
of death than the other patients (odds ratio [OR]: 
5.208, 95% confidence interval [CI]: 2.220 - 12.213, 
p < 0.001). Patients with ≥ 15 RDW-CV level have 
3.872-fold higher risk of death than the other patients 
(OR: 3.872, 95% CI: 1.654 - 9.068, p = 0.002). Pa-
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tients with ≥ 500 ferritin level have 15.896-fold higher 
risk of death than the other patients (OR: 15.896, 95% 
CI: 5.543 - 45.586, p < 0.001).  
 
 
DISCUSSION 
 
In this study, the data of 353 patients who received in-
patient treatment in our hospital due to COVID-19 in-
fection were evaluated retrospectively. Our results 
report that anemia is common in patients with 
COVID-19 infection. The presence of anemia causes 
poor clinical conditions and the need for intensive 
care. Comorbidities were observed more frequently in 
patients with anemia. However, anemia was not found 
to be effective in predicting mortality in multivariate 
analysis. In the study, it was observed that anemic pa-
tients were at high risk for severe inflammatory re-
sponses and were older. While there is a positive 
relationship between the severity of anemia and fe-
male gender, presence of renal disease and elevation 
in coagulation parameters, there is no significant dif-
ference between the intensive care unit needs and 
death rates. In the multivariate analysis, it was found 
that elderly patients with high RDW-CV, D-dimer and 
ferritin levels had a higher risk of death.  
      One of the most important determinants of the 
oxygen carrying capacity of the blood is the hemoglo-
bin concentration. Low hemoglobin levels result in an 
inability to support increased peripheral tissue oxygen 
needs due to hypermetabolic conditions during infec-
tion, especially in populations at high risk of compli-
cations and death. A meta-analysis showed that 
regardless of age, gender and cardiovascular disease, 
anemia caused an increased risk of all-cause death and 
cardiovascular death by 41% and 33%, respectively 
[23]. It has been reported that the presence of anemia 
is associated with poor outcomes and increased mor-
tality in respiratory tract diseases, as it increases the 
severity of the disease [18, 19]. It was found that the 
presence of anemia in chronic obstructive pulmonary 
diseases was associated with a 2.6-fold increased risk 
of mortality [24, 25]. In a study involving 191 patients 
with COVID-19, the frequency of anemia, Zhou et al. 
[5] reported as 15%. In our study, this rate was higher 
as 41.9%. The reason for this may be the inclusion of 
more severe patients who require hospitalization in our 
study. The correct prevalence of anemia remains un-

certain in this patient group.  
      Few studies have so far examined the direct rela-
tionship between clinical and laboratory features, ane-
mia and disease severity in patients with COVID-19. 
In patients with anemia, it is important to pay attention 
to the clinical features as well as the severity of the 
anemia. Taneri et al. [11] reported that hemoglobin 
levels were significantly lower in patients with severe 
COVID-19 infection in a meta-analysis and that the 
prognosis and severity of COVID-19 patients may be 
associated with low hemoglobin levels. In the studies, 
a significant trend towards lower hemoglobin values 
was observed with the worsening severity of COVID-
19 [10, 26]. We could not find a significant relation-
ship between the severity of anemia and the need for 
intensive care and mortality.  
      Changes in anemia and iron homeostasis are quite 
common in hospitalized patients. Tao et al. found that 
anemia, which was diagnosed based on hemoglobin 
measured within the first 24 hours after admission was 
strongly associated with progression (27). Since iron 
metabolism is associated with biomarkers and in-
creased mortality at baseline, it is thought to contribute 
to the risk classification of patients. Zhou et al. [5] re-
ported in a study that COVID-19 patients with anemia 
were more susceptible to death (26% vs 11%, p = 
0.009).  
      There is a decrease in hemoglobin level in acute 
inflammation due to many complex mechanisms. In-
flammation observed in COVID-19 infections can 
lead to iron homeostasis changes by keeping iron in 
macrophages and reducing its absorption from the in-
testine [28]. As a result, circulating iron levels de-
crease and hemoglobin production decreases. The 
cytokine-mediated inhibition of erythropoiesis de-
creases the biological activity of erythropoietin and 
shortens its erythrocyte half-life. And this leads to the 
development of inflammation anemia (AI) [22]. In our 
study, we observed that inflammation-related indica-
tors (e.g., D-dimer, CRP, sedimentation) were higher 
in the anemia patients group. In addition, we found a 
significant increase in coagulation markers and in-
flammatory markers in patients with moderate to se-
vere anemia.  
      One of the most common causes of anemia during 
infections is iron deficiency anemia. Iron requirements 
are essential for maintaining hemoglobin synthesis. In 
our study, iron deficiency was not found to be associ-
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ated with the need for intensive care and mortality on 
its own. However, iron homeostasis disorders and the 
presence of anemia are important clinical determinants 
for risk stratification of patients infected with COVID-
19 and it can guide the clinical management of those 
at highest risk, especially [29]. Accurate criteria must 
be established to define iron deficiency and iron-re-
stricted erythropoiesis in COVID-19, particularly in 
the “hyper-inflammatory” stage of the disease. 
Changes in iron homeostasis may contribute to the 
pathogenesis of severe COVID-19 infection, with 
mechanisms that need to be resolved by future re-
search.  
      There is a close relationship between the levels of 
ferritin and inflammation markers of macrophage ac-
tivation and lung damage  [30]. Studies have shown 
that increased risk of death in COVID-19 is associated 
with high ferritin levels [6, 9, 109. Hyperferritinemia 
has been suggested to be associated with iron toxicity 
and end organ damage in COVID-19 [31, 32]. Chronic 
disease anemia due to underlying comorbidities may 
also occur in patients. Also, the prevalence of comor-
bidities such as cardiovascular disease, hypertension 
or chronic kidney disease is higher in anemic patients 
[5]. In our study, it was found similar to the literature. 
In addition, patients with more than one comorbidity 
are expected to be more likely to be anemic and to be 
transferred to the intensive care unit when their phys-
ical condition worsens. Advanced age is an important 
risk factor for anemia. The prevalence of anemia rises 
to 12% in people aged 65 and over, and up to 47% in 
nursing home residents [15, 33, 34]. In our study, it 
was found that being older than 75 years increases the 
risk of death approximately 5 times.  
      Similar to the literature, only the prognostic sig-
nificance of RDW was observed among the hemato-
logical parameters in our study. Increased RDW is an 
important risk factor for mortality. Previous studies 
have also shown that high RDW are associated with 
heart disease, sepsis, and more severe COVID-19 in-
fection and increased mortality rates [35, 36]. Al-
though the underlying mechanisms of the association 
between increased RDW and critical disease and mor-
tality are unclear [37].  
 
Limitations  
      This study includes a retrospective analysis of 
COVID-19 patients. Since there was no prospective 

study, iron metabolism variables could not be fully 
evaluated. In addition, cases with laboratory parame-
ters were included in the study, which may lead to a 
possible selection bias for patients. Laboratory param-
eters of the patients were taken at the first admission 
and were determined according to the diagnosis of 
anemia, hemoglobin levels at the time of admission 
and iron parameters. Pre-application values, how long 
the anemia has existed, its follow-up values and the 
course of the anemia have not been mentioned. How-
ever, the exact cause and duration of anemia remains 
uncertain. It is difficult to confirm whether patients 
have chronic disease anemia.  
 
 
CONCLUSION 
 
Our results provides evidence that anemia is common 
in patients with COVID-19 requiring hospitalization. 
Low hemoglobin at admission is associated with a 
worse prognosis. Given the impact of anemia on qual-
ity of life and disease prognosis, the problem cannot 
be ruled out. Early recognition of those at risk and al-
lergy to earlier and more aggressive medical interven-
tion are important. Given the high costs, the risk of 
side effects and the shortage of blood supply, which 
have become a more serious problem during the 
COVID-19 pandemic, studies should be directed to-
wards efforts to reduce the prevalence and severity of 
anemia. Our systematic review highlights important 
gaps in the presence of iron biomarkers and anemia 
other than ferritin in the prognosis of COVID-19. It 
shows that hemoglobin and ferritin levels vary accord-
ing to the severity of COVID-19, as well as the pres-
ence of age, gender and comorbidity among 
COVID-19 patients. We hope that accurate diagnosis 
and effective treatment of the causes of anemia to-
gether with newly emerging treatment strategies will 
reduce the clinical burden of anemia in COVID-19. 
However, future prospective studies are still needed to 
confirm the effect of anemia on COVID-19 outcomes, 
management of patients and whether low hemoglobin 
levels predict mortality in these patients.  
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