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CASE REPORT

Could COVID-19 induce remission of acute leukemia?
Eman Z. Kandeela, Lobna Refaata, Raafat Abdel-Fatahb, Mohamed Samrab, Ahmed Bayoumic, Mona
S. Abdellateifd, Hend Abdel-Hadya, Mohamed Alib and Medhat Khafagye

aClinical Pathology Department, National Cancer Institute, Cairo University, Giza, Egypt; bMedical Oncology Department, National Cancer
Institute, Cairo University, Giza, Egypt; cPediatric Oncology Department, National Cancer Institute, Cairo University, Giza, Egypt; dCancer
Biology Department, National Cancer Institute, Cairo University, Giza, Egypt; eSurgical Oncology Department, National Cancer Institute,
Cairo University, Giza, Egypt

ABSTRACT
Background: COVID-19 viral pandemic caused many mortalities in cancer patients especially
those with hematological malignancies. The immunological response to COVID-19 infection
is responsible for the outcome of cases whether mild, severe or critical.
Case presentation: Two cases presented with moderate COVID-19 viral infection, concomitant
with acute myeloid leukemia and T acute lymphoblastic leukemia, respectively. Surprisingly,
after the administration of COVID-19 supportive therapy, the cases showed disease
remission after a follow-up period of 12 and 5 months, respectively. Additionally, the blast
cells dropped to only 3% and 0% in the bone marrow aspirates of those two cases,
respectively, after it was 30% in both cases at diagnosis.
Conclusion: The immune response that emerged against COVID-19 infection could potentially
produce anti-tumor immunity in some patients, or the virus may act as an oncolytic virus.
However, further investigations are required to explain this phenomenon, which may help
in !nding a possible new targeted therapy for these cases.
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Background

The novel COVID 19 viral pandemic caused a steep rise
in infection-related mortality among cancer patients,
which reached almost 30% [1,2]. This was even
higher in cases with hematological malignancy, who
are immunosuppressed and consequently more sus-
ceptible to COVID-19 infection and its complications
[3,4,5]. However, in the current study, we present two
cases that went against this pattern.

Case 1

On 20 June 2020, a 63-year-old female patient pre-
sented with fever, dyspnea, wheezy chest and easy
fatigability. She was diagnosed with COVID-19 infec-
tion by polymerase chain reaction (PCR) and under-
went a routine diagnostic workup. The results came
out: increased serum ferritin: 450 µg/L, increased C-
reactive protein (CRP):100 mg/L, normal lactate dehy-
drogenase (LDH): 180 U/L, and normal D-dimer:324.
The computed tomography (CT) showed bilateral
ground-glass appearance (GGA). Additionally, her
blood picture showed a total leucocytic count (TLC)
of 12 ! 103/UL, with 30% blast cells, Hemoglobin
7.3 g/dL, a platelet count of 82 ! 103/UL with no lym-
phopenia. Clinically, the patient had moderate

disease, with a blood oxygen level of 93 mmHg, she
developed pneumonia but she did not need mechan-
ical ventilation or ICU admission.

This prompted further investigations in the form of:

– Bone marrow aspirate (BMA) was normocellular with
53% blast cells, remarkable hemophagocytic fea-
tures and dysplasia in the erythroid and myeloid
series (Figure 1(A,B)).

– Immunohistochemistry showed myeloid peroxidase
positivity.

– Immunophenotyping gating on CD45 dim popu-
lation was positive for MPO, CD13, CD33, MHC
class II, CD64, CD34, CD11C, CD14 and CD117.
Blast cells were diagnosed as myeloid with a mono-
cytic di"erentiation phenotype.

– Cytogenetic !ndings were normal with no molecular
!ndings as recurrent translocations, no mutation in
FMS-like tyrosine kinase 3 internal tandem duplicate
(FLT3-ITD) or nucleophosmin.

The patient was diagnosed with acute Myeloid Leu-
kemia. However, her decision was to postpone her
treatment protocol until she recovers from her viral
infection, and she was given supportive therapy only.
She received Fluconazole 150 mg three times daily,
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Azithromycin 500 mg daily and Prednisone 100 mg for
!ve days. After two negative PCR nasopharyngeal
swabs, and subsidence of the fever, the patient was
discharged. However, her fatigability persisted, and
surprisingly, on the 4th of August (!ve weeks) investi-
gations were repeated to reveal:

– Complete blood picture showed hemoglobin con-
centration of 8.7 g/dL, TLC was 1.6 ! 103/UL with
no blast cells.

– BMA: blast count dropped to 3% with explicit dys-
plasia features in the trilineage with normal Karyo-
type (Figure 1(C)).

All investigations were repeated three times and the
patient was then diagnosed with Myelodysplastic syn-
drome refractory cytopenia with trilineage dysplasia.

Case 2

A male patient of 28 years old, previously diagnosed
and treated as T-ALL since 2015. On 20 January 2021,
the patient su"ered from fever, headache, malaise,
sore throat, dry cough, loss of smell and taste sen-
sation. Nasopharyngeal swab con!rmed COVID-19
infection. The patient had multiple cervical lymphade-
nopathy, high CRP: 28 mg/L, high serum ferritin level:
289 ng/mL, normal D-dimer: 125 ng/mL and normal
LDH: 150U/L. The CT showed multiple bilateral GGA
pneumonic patches mainly at the lower left lobe. The
case showed moderate infection with the blood
oxygen level of more than 93 mmHg. The TLC was
28 ! 103/UL, with absolute lymphocytosis, and 30%
blast cells, Hemoglobin concentration was 10.2 g/dL,
and the platelet count was 150 ! 103/UL. Relapse was
suspected and accordingly, immunophenotyping was
performed on the peripheral blood sample. It revealed
increased expression of MHC class II, CD25, CD38, CD7,

Figure 1. Features of dysplasia and blast cells in COVID-19 infected Acute myeloid leukemia (A): Hemophagocytic features (B):
Blast cells with dysplastic features in myeloid and erythroid series (C) Reduction of blasts count after recovery from COVID-19
with eminent features of dysplasia in myeloid and erythroid series.
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CD2, CD5, surface CD3 with CD4/CD8 ration 0.8 nega-
tive for TdT, CD34, CD1, CD99, CD56, CD16, CD33,
CD13, MPO, CD117, CD19, CD22 and CD10. The
patient decided to take COVID-19 supportive treat-
ment and to repeat the investigations after recovery
from COVID-19 infection. The patient was treated
with Azithromycin 500 mg/day and Prednisone
40 mg daily for !ve days. Two weeks later, the PCR
became negative for COVID-19. On 5 March 2021
(after 6 weeks), the cervical lymphadenopathy disap-
peared, and TLC decreased to 6.5 ! 103/UL, no atypical
cells were encountered, and the patient was moni-
tored till the end of May 2021 with no relapse.

Both two cases were followed up till July 2021, and
patients have not developed acute leukemia.

Discussion

The current COVID-19 pandemic posed a major chal-
lenge in the management of cancer patients,
especially those with hematological malignancy.
The co-existence of life-threatening conditions,
including COVID-19 pneumonia and acute leukemia,
makes the decision to use intensive chemotherapy
exceedingly di#cult. This could be explained by the
myelosuppressive e"ect of the chemotherapy, in
addition to the immunosuppressive e"ect of both
chemotherapy and COVID-19 infection. Thus,
haemato-oncologists have to weigh the risk as well
as the bene!ts of the intensive potentially curable
chemotherapy.

In the current two cases, patients were diagnosed
as AML and relapsed ALL concomitantly with
COVID-19 pneumonia, respectively. Patients refrained
to start chemotherapy and received COVID-19 proto-
col with supportive measures. Approximately after
one month, all evidence of AML and ALL started to
disappear, and only the myelodysplastic features
persist in the !rst case that was previously diagnosed
as AML.

Our results of the two presented cases are in line
with Challenor and Tucker case presentation, who
also observed a remission condition in a Hodgkin Lym-
phoma patient. They reported that the lymphadenopa-
thy subsided after COVID infection [6]. This condition
may be explained that the COVID-19 infection could
potentially evoke an anti-tumor immune response
through cross-reactivity of the virus-speci!c T cells
with tumor antigens, or through non-speci!c acti-
vation of the natural killer cells by the in$ammatory
cytokines produced in response to viral infection [6].
Similarly, Buckner et al. reported a spontaneous
regression in a patient with di"use large B-cell lym-
phoma co-existed with pneumonia and Clostridium
di#cile colitis. They proposed that this regression
might be due to stimulation of the immune system
with the co-existing pathogen [7]. This leads to cross-

reactivity of pathogen-speci!c T cells with tumor anti-
gens, similar to the alloreactivity induced by viral-
speci!c CD8 T cells that bind to human leukocyte
antigen molecules [8,9]. These responses were used
many times in the past in a trial performed by
Starnes, for curing speci!c types of cancers like late-
stage sarcoma using streptococcal infection, which
was the base of Coley’s toxins theory [10]. Another
explanation could be that COVID-19 may act as an
oncolytic virus, which is causing destruction of the
tumor cells and release of the tumor-associated
antigen (TAAs) from the tumor cells. These TAAs stimu-
late the immune system of the host against leukemia
cells with cytotoxicity and apoptosis causing
regression of the disease [11].

In conclusion, there are some cases reported in the
literature with hematological malignancies and
showed spontaneous regression, especially if associ-
ated with a viral or bacterial infection. Therefore,
extensive investigations are required to !nd an expla-
nation for this regression. This may help in understand-
ing the underlying immunological mechanisms
associated with hematological malignancies, and con-
sequently, !nding a new potential therapeutic
modality for those patients.
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