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COVID-19 case with prolonged neutropenia
Uzamig nétropenili COVID-19 vakasi
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Abstract

In this article, we present the follow-up and treatment process of neutropenia, which develops during COVID-19
infection in a healthy adult and lasts for approximately 45 days. When the patient applied with the complaints
of weakness and joint pain, the PCR test was positive and neutropenia and lymphopenia were detected in
the laboratory examination. Granulocyte-Colony Stimulating Factor (G-CSF) treatment was started in order
to prevent the development of secondary infection to the patient, who was evaluated for additional medical
treatment for neutropenia while the COVID-19 treatment was continuing. However, it was observed that
neutropenia returned to normal after 1.5 months. Neutropenia secondary to COVID-19 infection can be seen in
healthy adults and it is thought that the use of G-CSF in the treatment will be beneficial.
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Oz

Bu yazida saglikl bir eriskinde COVID-19 enfeksiyonu sirasinda gelisen ve yaklasik 1,5 ay devam eden ndtropeni
tablosunun takip ve tedavi slrecini sunuyoruz. Halsizlik ve eklem agrisi sikayeti ile basvurusunda pcr pozitifligi
ve laboratuvar incelemesinde nétropeni, lenfopeni saptanmasi ile COVID-19 tedavisi devam ederken nétropeni
icin ek medikal tedavi verilmesi agisindan degerlendirilen hastaya sekonder enfeksiyonlarin gelisimini 6nlemek
amaciyla G-CSF tedavisi baslandi. Yaklasik 1,5 ay devam eden nétropeni durumu 1,5 ayin sonunda tamamen
normale dondigu goruldi. Saglikh eriskinde COVID-19 enfeksiyonuna sekonder nétropeni gorllebilmektedir ve
tedavide G-CSF kullaniminin yararli olacagi diiginilmektedir.
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Introduction due to acquired causes [1]. Viruses are the most

o common cause of postinfectious neutropenia [2,
Neutropenia is the term used when the 3].

absolute neutrophil count falls below 1,500/ul. If
the number of neutrophils is below 1.000-1.500/
I, it is classified as mild, if below 500-1000/ul,

The data obtained from 15 published
articles reflecting the value of blood cell count

as moderate, if below 500/ul, severe and if below
200/l it is classified as very severe neutropenia

(11

and different percentages of lymphocytes and
neutrophils from severe / non-severe COVID-19
patients were evaluated collectively in a review.

As presented, while lymphopenia is a prominent
finding in most patients, some studies have
reported an increased number of neutrophils [4].

If the duration of neutropenia continues
for less than 3 months, it is defined as acute
neutropenia, if it lasts longer than 3 months, it is
defined as chronic neutropenia. Post-infectious
causes are seen as the acute form of neutropenia

In this case report example, unlike the
literature, neutropenia  developed during
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COVID-19 infection and granulocyte colony
stimulating factor (G-CSF) applied in treatment
will be mentioned.

Case

A 30-year-old female patient applies to the
hospital with severe weakness and joint pain on
November 23, 2020. The patient had no known
chronic disease and was not smoker. Her arrival
saturation was 98% at room air, the fever was
37.1°C, her blood pressure was 100/60 mm/
Hg, and her pulse was 121/dk. Laboratory
values are included in the table. Postero-
anterior chest X-ray was normal (Figure 1).
The patient's covid pcr test was positive.
Hemoglobin was 11.1 g/dL, white cell count
(WBC) 1.2x10°%L (neutrophils 0.64x10°%L), and
platelets 127x10%L. There was no atipic cell
in peripheral blood smear, and coherent with
neutropenia. She was hospitalized because of
neutropenia. Favipiravir treatment was started.
In the thorax CT, there were patched ground-
glass areas in the lower zones bilaterally in
the lungs (Figure 2). Because of neutropenia,
she was consulted to hematology for additional
recommendations. G-CSF (filgrastym) therapy
was recommended to the patient by hematology.
The patient received a single dose of 48 units of
G-CSF therapy. Nausea, vomiting and diarrhea
started during follow-up. The fever was 37.3°C

maximum. The neutrophil count was 4440/ul in
the hemogram taken at the 24th hour of G-CSF
treatment. The last peripheral blood smear was
also evaluated by hematologists. There was
presence of neutrophils in peripheral smear but
appeared fragile. There were hyposegmented
(hypolobulated) or bilobed neutrophil nuclei
as known as pseudo Pelger-Huet anomaly.
Hypogranulation of cytoplasm was also noted.
The cytoplasm of neutrophils was pale. All these
were dysplasia findings of neutrophils (Figure
3).

Figure 1. Postero-anterior chest X-ray was
normal

Figure 3a. Blood smear at diagnosis; 3b. blood smear after initial G-CSF treatment;
3c. blood smear after completion of treatment at the end of 45 days
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Nausea and vomiting regressed on the
3rd day of treatment. The patient’s oral intake
improved. Daily hemogram follow-up continued.
Gradual decrease in neutrophil values was
observed. Absolute neutrophil count (ANC)
decreased below 1000/ul level exactly four days
after G-CSF treatment. Therefore, asecond dose
of G-CSF was given with the recommendation
of hematology. The patient whose complaints
regressed was discharged on the 7th day of
hospitalization. Hemogram control was done
once a week. In the following third and fourth
weeks, two more G-CSF treatments were given
because the neutrophil count was below 1000.
It was decided to continue the follow-up without
treatment as the number of neutrophils in the
hemogram at the forth week was 1300/pl. The
patient reached a normal WBC (4.33x10°%L)
and a normal ANC (2700/pl), at the end of the
5th week. Neutrophil morphology reached its
healthy form at the end of the 5th week.

Discussion

Neutrophils are spectacular cells of body’s
immune system and prevent bacterial and
fungal infections by phagocytosis and killing
foreign invaders. A neutrophil count below 1,500
cells/uL is termed neutropenia, and it becomes
clinically significant if the counts fall below 200,
especially in immunocompromised patients [5].
Congenital causes are primary; acquired
reasons creates secondary neutropenias. The
cause of transient neutropenia can be broadly
categorized into infectious and noninfectious

causes. Among infectious causes, viral
infections are the most common cause;
however, bacterial and protozoal infections

are also associated with neutropenia [5]. Most
common viral agents include the Epstein-Barr
virus, human immunodeficiency virus (HIV),
influenza, parvovirus B19, and cytomegalovirus
[6]. Although COVID-19 infection is a viral
infection, neutropenia is not an expected
condition.

However, decreased absolute lymphocyte
count in peripheral blood combined with
high neutrophil count has been a consistent
observation in hospitalized COVID-19 patients
[7]. But our case was different from the literature
data. The patient had a neutropenia profile
that lasted for about 5 weeks starting from
her admission. Although there was a rapid
increase in neutrophil values after each G-CSF

treatment, there was a decrease in neutrophil
values afterwards.

The low neutrophil count is directly
proportional to the infection risk and also
the severity of the infection [8]. The rapid
development and prolonged duration of
neutropenia are other factors that increase
the risk of infection. The prophylactic use of
G-CSF reduces the risk of chemotherapy-
induced neutropenia and its complications,
including febrile neutropenia and infection-
related mortality [9]. In recent publications, it
is recommended to give prophylactic G-CSF
treatment to prevent possible complications
in cancer patients who receive chemotherapy,
especially during the COVID-19 pandemic
[10]. In line with the recommendations in the
literature, we started G-CSF treatment for our
patient in order to prevent the progression of the
current infection and to eliminate the possibility
of secondary infection that may develop.
But there were two handicaps of increasing
neutrophil count. Accumulation of neutrophils in
the lung is known to be the hallmark of ARDS
[11]. The late stages of COVID-19 are due to
the patient’s excessive immune response rather
than the high viral load [12]. Therefore, G-CSF
therapy may pose the risk of exacerbating
the hyperinflammatory response induced by
COVID-19 [13].

When all these possibilities are evaluated,
the location of G-CSF therapy in neutropenic
patients with COVID-19 infection is uncertain.
However, its place in treatment will become
clear with the studies and case examples to
be conducted. In our case example, G-CSF
treatment prevented the patient’s neutropenia
from deepening, helping to prevent possible
secondary infection and avoid COVID-19
infection to progress.
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acute  pulmonary inflammation:
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