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ABSTRACT |ntroduction: There are insufficient studies in the literature on the relationship between the acute

severity of disease and the occurrence of anemia and telogen effluvium (TE) in the post-coronavirus
disease 2019 (COVID-19) period.

Objectives: The purpose of this study was to investigate the relationship between anemia and TE in
individuals who had experienced COVID-19 during the post-COVID period.

Method: The study has a retrospective cross-sectional design and was conducted on patients present-
ing to a tertiary care hospital for COVID-19 follow-up. Patient data, including demographic parame-
ters, data regarding smoking history, comorbidities, symptoms, and laboratory panel at presentation,
were evaluated.

Results: Out of 672 patients, 249 had TE complaints. TE was more common in females, those under
the average age of this patient group, and those with a body mass index of under 25. Anemia was
identified in 80 patients. Among individuals with anemia, TE was observed in 47.3 %, whereas among
those without anemia, the occurrence of TE was noted at a rate of 35.5%. When the severity of in-
fection in the acute phase was examined in relation to the presence of TE in the post-COVID period,
TE was observed in 45.1% of those receiving outpatient treatment, 37.0% of those hospitalized, and
30.7% of those in intensive care.

Conclusion: The results obtained in this study group indicate that TE complaints after COVID-19 are
more common in those with anemia, but the fact that they did not correlate with the acute disease’s
severity requires consideration of other causes besides the virus effect.
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Introduction

The disease terminologically referred to as “novel coronavi-
rus disease” occurs due to severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) and primarily manifests as a
respiratory tract infection. Several studies have demon-
strated that it should be considered a multisystemic disease
including cardiovascular impairment, respiratory illness,
gastrointestinal disorders, neurological symptoms as well as
hematopoietic and immune system dysregulation [1-3]. Iron
dyshomeostasis and anemia may play an important role in
multiple organ dysfunction syndrome in COVID-19. Both
anemia of inflammation (AI) and iron deficiency (IDA) are
frequently found in severe COVID-19 and contribute to the
mortality and morbidity of the acute disease [4]. Inflamma-
tion causes typical changes in iron homeostasis, character-
ized by increased iron uptake and storage in macrophages
and decreased intestinal iron absorption. This leads to de-
creased circulating iron levels and reduced availability of
the metal for erythropoiesis, resulting in the development
of inflammatory anemia with cytokine-mediated inhibition,
shortened erythrocyte lifespan, and reduced biological activ-
ity of the red cell hormone erythropoietin [5].

In patients admitted to the intensive care unit at a ter-
tiary hospital in London, UK, a rapid and significant de-
crease in hemoglobin levels was observed, accompanied by
an increase in white blood cell and platelet counts during this
period. Importantly, it was noted that anemia was not con-
comitant with myelosuppression. In a study conducted there,
it was shown that SARS-CoV-2 could infect and amplify its
genome in erythroid progenitors (ERP), named as ERP-S2
(CD71*CD235A") and ERP-S3 (CD717CD235a*), but was
not able to bind and infect hematopoietic stem/progenitor
cells (HSPCs) from the bone marrow [6]. Interestingly, the
authors found that SARS-CoV-2 remained in ERP-S2 after
14 days of the initial infection.

Telogen effluvium (TE) is characterized by diffuse hair
shedding 2-3 months after a triggering event [7]. The pre-
cipitating event causes premature termination of the anagen
phase and subsequent transition to the catagen and telogen
phases, resulting in hair shedding. TE is usually self-limited;
acute TE typically resolves within six months from onset
and is not a scarring alopecia [7,8]. Triggering factors for
TE include pregnancy, drugs, illness, psychological trauma,
febrile states, malnutrition, hospitalization, and surgery
[7,8]. SARS-CoV-2 infection has previously been linked to
TE. In several reports, TE developed 2-12 weeks after the
SARS-CoV-2 infection [9,10]. However, to date, no studies
have been conducted on the relationship between TE and
anemia in the patients who have recovered from COVID-19.
In addition, no similar study has been found in the literature

regarding the severity of COVID-19 in the acute phase and

its relationship with the incidence of anemia and TE in the
post-COVID-19 period.

Objective

The purpose of this study was to investigate the relation-
ship between anemia and TE in individuals who experienced
COVID-19 during the post-COVID period. Simultaneously,
our objective was to discern whether there are differences
between patients who underwent hospitalization for a more
severe course of the disease and those who received outpa-

tient treatment.

Methods

Study Design and Population

This retrospective cross-sectional study was conducted on
patients who presented to the COVID-19 follow-up clinic
of our tertiary care hospital between 01 December 2020 and
30 November 2021. Adult (age >18) patients diagnosed with
COVID-19 by a positive reverse transcriptase-polymerase
chain reaction (RT-PCR) test result and discharged from the
hospital at least six weeks previously constituted the target
population of this study. Individuals with a history of com-
plaints related to hair loss were excluded from the study. A
total of 672 patients with complete laboratory results were
included in the evaluation.

Patient data, including demographic parameters, data re-
garding smoking history, and comorbidities, and symptoms
at presentation, were retrospectively reviewed. Laboratory
panels determined by the Ministry of Health were obtained
from all patients (complete blood test (CBC), ferritin, vita-
min B12, folic acid levels, serum iron, iron binding capac-
ity, C-reactive-protein (CRP), thyroid-stimulating hormone
(TSH), total protein, albumin.). The hemogram parameters
were measured with the Beckman Coulter LH 700 Hematol-
ogy Analyzer (Beckman Coulter Inc., Brea, CA, USA). Levels
of TSH were assayed by chemiluminescence immunoassay
method (Beckman Coulter, Access 2, USA). Other biochemi-
cal parameters were examined by Beckman Coulter AUS800
(Beckman Coulter Inc., Brea, CA, USA) autoanalyzer.

Participants were divided into two groups using WHO
criteria, which define anemia as Hb<13 mg/dl for males and
Hb<12 mg/dl for females [11]; anemic individuals with se-
rum ferritin levels <30 ng/ml are labeled as “absolute iron
deficiency anemia” (IDA). For those with ferritin >30 ng/ml,
serum iron, iron binding capacity, and transferrin saturation
values were examined. Anemia patients with normal serum
iron (>60 p/dL), normal or decreased (250-450 pg/dL) to-
tal iron binding capacity (TIBC), and normal (>20%) trans-
ferrin saturation (TSAT) were categorized as “Unknown

Anemia”. Individuals with ferritin levels above 100 ng/ml,
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decreased transferrin saturation, and decreased TIBC were
categorized as having “Anemia of Inflammation” or “Anemia
of Chronic Disease” [11]. Vitamin B12 deficiency has been
detected in those with serum levels below 200 ng/ml and fo-
lic acid deficiency in those with serum levels below 4 ng/ml
[12]. Glomerular filtration rate (GFR) was measured using
the modification of diet in renal disease (MDRD) formula
(186 x (plasma creatinine (mg/dl))-1,154 x (age)(year)-0.203
for males; for females, the results were multiplied by 0.742.
Glomerular filtration rate was expressed in ml/min/1.73 m2.

This study was done in compliance with the Declaration
of Helsinki. Written informed consent was obtained from all
participants for the use of their data for study purposes. The
study was approved by our institutional ethics review board
(Number:132/12 Date:07.03.2022).

Statistical Analysis
IBM SPSS Statistics 11.5 software version (Chicago, ILL,

USA) was used for data analysis. Descriptive parameters,
including demographic data, are given as frequencies, per-
centages, and means=standard deviation (SD). Quantitative
variables are expressed as means+SD and medians [min-
max], while categorical variables are expressed as numbers
(N) and percentages (%). Normal distribution analysis was
performed with Kolmogorov-Smirnov. In the comparison
of two-category groups regarding quantitative measure-
ments, the Student #-test was used when the assumption
of normal distribution was met, and the Mann-Whitney U
test was used when it was not met. For the variables which
were determined as not suitable for the normal distribution,
the Mann-Whitney U Test was used in the comparison be-
tween two independent groups and the Kruskal-Wallis test
was used as a statistical method among three independent
groups. Chi-squared test was used to examine the relation-
ships between categorical variables. Significance was set at
P <0.05.

Results

Baseline sociodemographic and hospital-based characteristics
of the 672 patients analyzed are presented in Table 1. These
variables were compared between patients with and those
without TE, and it was attempted to determine whether there
was a statistically significant difference. The presence of TE in
patients showed a statistically significant difference accord-
ing to their sex (x*=121.009; P <.001). While the majority
of males did not have TE (82.9%), the majority of females
did (58.1%). Whether the complaint of TE showed a signifi-
cant difference according to age was examined with the #-test,
and the average age of patients with TE (Mean age=51.74)
was found to be significantly lower than those without TE
(Mean age=55.29) (t=3.484; P <.001). It was examined
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whether there was a statistically significant difference between
different groups of body mass indexes in those with and with-
out complaints of TE. According to their body mass index
(BMI), individuals were mostly in the non-TE group. It was
found that the absence of TE complaints was highest in the
group with a BMI 25.0-29.9, followed by the groups with a
body mass index of 30.0-34.9 and of 35.0-44.9, respectively.

Out of 672 patients, 249 had TE complaints. Hemato-
logical and biochemical tests were performed in all patients;
the values of the parameters of these tests in the groups with
and without TE are shown in Table 2. While hemoglobin
(Hgb), mean corpuscular volume (MCV), ferritin, serum
iron, and iron binding capacity were found to be statistically
significantly lower in those with TE, platelet count, trans-
ferrin saturation, thyroid stimulating hormone (TSH), and
C-reactive protein (CRP) values were found to be higher in
the same group.

Anemia was identified in 80 out of 672 patients. When
comparing the hematological and biochemical parameters
between the groups with and without anemia, statistically
significant differences were observed in all values, with the
exception of folic acid, total protein, and TSH (Table 3). In
the anemia group, in addition to the findings of iron defi-
ciency and vitamin B12 deficiency, albumin values were
observed to be lower, and CRP and leukocyte values were
statistically significantly higher.

When the groups with and without anemia were com-
pared with the groups with and without TE using the chi-
squared test, a statistically significant relationship was
identified (x*=4.694; P <0.05). Among individuals with
anemia, TE was observed in 47.3%, whereas among those
without anemia, the occurrence of TE was noted at a rate
of 35.5%.

The laboratory parameters of the group that experienced
the acute phase of COVID-19 infection as an outpatient were
compared with those of the group that received inpatient
treatment in the hospital and/or intensive care (Table 4).
While there was no significant relationship between disease
severity and the whole parameters of complete blood count,
statistically significant results were found for the elevation
of acute phase reactants such as ferritin and CRP, leukocyte
count, and the decrease in total protein and albumin values.
The inpatient population exhibited the highest mean ferritin,
serum iron, transferrin saturation, CRP, and total protein
levels, whereas outpatients demonstrated the lowest mean
in this regard. Furthermore, patients admitted to intensive
care during hospitalization displayed the lowest mean albu-
min levels.

When the severity of infection in the acute phase was
examined in relation to the occurrence of TE in the post-
COVID period, statistically significant results were found
(P=0.031). TE was observed in 45.1% of those receiving
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outpatient treatment, 37.0% of those hospitalized, and
30.7% of those in intensive care.

Absolute iron deficiency anemia (IDA) (ferritin < 30 pg/L
and TSAT <20%) was found in 35.0% (N=28) of patients.
Functional iron deficiency (ferritin > 100 pg/L and TSAT
<20% or serum ferritin 30-100 pg/L and sTFRF index<1)
was identified in the remainder of the patients. Three of the
remaining 52 anemia patients were defined as anemia of un-
known cause because their ferritin was >100, TSAT was >20,
TIBC was within normal limits, and vitamin B12, folic acid,
and MCV values were normal. Since we could not determine
the soluble transferrin receptor/log serum ferritin (STFRF)
index values, it could not be determined whether the other

49 patients had inflammation anemia (IA) or IA+IDA.

Discussion

In this study, we evaluated the incidence of anemia and TE
in our patient group in the post-COVID period and the re-
lationship between these two conditions. TE was detected in
37% of the patients admitted to our follow-up outpatient
clinic. There have been a few studies investigating the de-
velopment of TE as a consequence of COVID-19. In a study
conducted on a similar patient group, the incidence of TE
was found to be 36.7% [9]. This result is similar to the re-
sult of our study. In another study of 128 post-COVID-19
patients who presented to hair clinics with hair loss, TE was
observed in 66.3% [10]. However, since this study was con-
ducted specifically on patients who applied to a dermatol-
ogy outpatient clinic due to post-COVID hair shedding, it is
thought that the incidence of TE was found to be higher. In
our study, a significant relationship was found between TE
and variables such as age and BMI, while in a similar study
conducted by Aksoy et al., a significant relationship was not
found [9].

In our study results, TE was detected at a higher rate
in females than in males. Other studies in the literature
show that COVID-19-associated TE is more common in fe-
males [7-10].

It is known that anemia is one of the causes of TE. It is
also suggested that post-infection hair shedding, apart from
the traditionally known acute TE, may also lead to dystro-
phic anagen effluvium due to the release of proinflamma-
tory cytokines, depending on the severity of the disease [10].
However, in our study, TE was detected at a higher rate in
those receiving outpatient treatment because their disease
was milder. This finding can be related to a previous study
we conducted; in that study, it was found that in the same pa-
tient group, symptoms of depression, anxiety, panic disorder,
and post-traumatic stress disorder (PTSD) were more com-
mon in individuals receiving outpatient treatment [13]. Out-

patients tend to experience more psychological difficulties in

the post-COVID-19 period. It is conceivable that hospital-
ization may make individuals feel safer because it provides
a safe environment where hospital staff can detect and treat
the potentially fatal consequences of the disease early. On
the other hand, being infected and staying at home can make
people feel vulnerable, lonely, and abandoned by the disease.

COVID-19 is associated with iron metabolism dysregu-
lation. Although there are many studies on anemia and iron
metabolism in the acute phase of COVID-19 infection, stud-
ies examining the same issue in the post-COVID period are
limited [4,14,15]. In one of the few studies in the literature
conducted in the post-COVID period, pathophysiological
mechanisms were examined, and in another, the prevalence
and phenotypes of anemia, iron deficiency, and hyperferritin-
emia were evaluated [5,16]. It was shown that the prevalence
of anemia was 9%, iron deficiency was 30%, and hyper-
ferritinemia was 35% at 60 days post-COVID-19 follow-up
[16]. The prevalence of anemia detected in our study group
(11.9%) is similar to the results of that study. The rate of
absolute iron deficiency observed in those with anemia was
determined to be 35%, which also shows similarity. Due to
the fact that the admission dates of our post-COVID-19
follow-up patient group mostly fall between 6-8 weeks and
12 weeks after infection, the elapsed time since infection is
also similar to that of the post-COVID group in that study,
which was conducted on the 60th day post-infection.

We found the incidence of TE to be higher in the group
with anemia. Although there are few studies in the litera-
ture that examine the relationship between TE and serum
hemoglobin and ferritin values, we have not come across a
study that examines the relationship between TE and anemia
in COVID-19 survivors [17-20]. A study was conducted in
which the effect of monocytes was investigated in patients
with TE complaints after COVID-19 which stated that the
causes leading to TE are not fully known, but the effect of
monocytes on hair follicles may be only one of the mecha-
nisms leading to TE [21]. Although the presence of anemia
in patients with TE is statistically significant, the fact that
35.5% of patients did not have anemia and this complaint
began after COVID-19 infection requires investigating dif-
ferent causes.

This study revealed those who had the severe acute phase
of COVID-19 infection were not associated with the risk of
subsequent occurrence of anemia and TE. However, it was
found to be more common among outpatients. In addition
to all the strengths of this study, it also has some limitations.
It is a study conducted in a single center and with a limited
number of participants. Second, not all potentially eligible
participants were enrolled. From our tertiary hospital, all pa-
tients discharged after recovery from COVID-19 were called
and invited; however, only those who participated volun-

tarily were included and followed up. Third, there was no
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control group in the study, consisting of those who had not
had COVID-19 but who do and do not have TE complaints.
Fourth, since we could not determine the soluble transferrin

receptor values, IF and IF+IDA could not be distinguished.

Conclusion

Current study data show that those who had the typical
acute TE, which occurs 3—4 months after a COVID-19 infec-
tion, might be associated with iron deficiency anemia and/or
inflammation anemia. The fact that TE was detected more in
outpatients than in those who received inpatient treatment in
hospitals and intensive care suggests that psychological causes
such as stress should be taken into consideration, as should

the effect of the virus itself and organic causes such as anemia.
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