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ABSTRACT

The coronavirus disease 2019 (COVID-19) pandemic has brought forth with it many
challenges for the management and treatment of patients with hematological malignancies.
Amongst the hematological malignancies in young to middle-aged adults Acute Myeloid
Leukemia (AML) is one of the commonest malignancies, however occurring de-novo with
COVID-19RTPCR confirmed cases, is a rare presentation to the best of our knowledge. This
concomitant appearance of AML with COVID-19without any previous history is rare. We are
presenting four cases of COVID-19with coexistent AML. The diagnosis was established with
the correlation of flow cytometry, bone marrow examination, and radiology. Though it is
known that patients with concomitant infection of leukemia and COVID-19 develop severe
disease and complications, the treatment strategies should be formulated at the early onset of
the infection to minimize the mortality and morbidity associated with both these conditions.
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INTRODUCTION

COVID-19 disease caused due to infection
with the novel coronavirus (SARS CoV-2)
is causing havoc worldwide ever since its
first appearance in Wuhan, China in
December 2019. With a population of
around 1.3 billion people, in a resource-
limited country like ours, lacking a
comparative health care system vis-vis the
western world, India is tackling the worst
crisis ever as the total number of infections
detected daily are too high with a high
mortality rate constituting a huge burden on
the already shattered health care system [1].
Globally it is taking a toll on patients'
physical and mental health, however, young
patients with malignancies are suffering a
lot due to the current situation. Although the
awareness regarding the disease has

increased manifold since its inception in
December 2019 the treatment of patients
with already suppressed immune status
owing to hematological malignancies and
other comorbidities is a challenge. It has
been observed that the mortality, morbidity,
and severity of infection associated with this
disease is higher in immunocompromised
patients having cancer with a case fatality
rate of 5-6% [2,3]. Patients with leukemi as
and COVID-19show a higher fatality rate of
37%. [2]. The time-lapse between disease
presentation and diagnosis is also increased
due to COVID-19as many symptoms are
overshadowed due to the typical
presentation of COVID-19. Therefore, the
aim is to diagnose the patients with
leukemia as at the very onset of disease
during this pandemic as the outcome is very
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poor so that the management and follow-up
of the patients begin at the earliest. We
hereby present case series of four patients
diagnosed with Acute Myeloid leukemia
(AML) with concurrent COVID-
19infection:one of whom died due to the
disease.

CASE REPORTS

Case 1: A 32-year-old male with no
significant past medical history presented
with mild fever, myalgias, exertional
dyspnoea, fatigue, and bleeding gums. He
recovered from covid infection without
complications in home isolation month ago.
Physical examination revealed mild
hepatosplenomegaly. No other abnormality
was detected. Venous blood samples were
sent for biochemical and hematological
parameters (table 1). Peripheral smear
showed normocytic normochromic RBCs

with marked leukocytosis with total
leukocyte count 63190/ul and
thrombocytopenia with  platelet count

25000/cumm. Smears revealed 87% blasts
of size two to three times the size of a
lymphocyte. These cells had a high nucleo-
cytoplasmic ratio, delicate chromatin,
prominent nucleoli, and a moderate amount
of cytoplasm with occasional Auer rods
(figurel). A diagnosis of acute myeloid
leukemia was made. Bone marrow aspirate
was markedly hypercellular with blast
population constituting 87%.
Multiparametric flow cytometry analysis of
bone marrow aspirate revealed 80% blasts
on CD45 side scatter. These cells were
positive for CD45, CD117, MPO, CDI13,
and CD33. These were negative for CD7,
HLA-DR, CD14, CD3, CD4, CDS5, CDI10,
CD19, CD20, cyCD3 and surface light
chains (figure 2). A final diagnosis of Acute
Myeloid leukemia was made. After the
diagnosis was made patient was given
induction  therapy with two  drugs
Cytarabine (Ara-C) and Daunorubicin for
seven days. The patient was in the intensive
care unit for a week however patient’s
condition deteriorated and he could not
survive.

Case 2: A 42-year-old male with no
significant past medical history presented
with fever, rigors and chills, fatigue,
myalgias, diffuse abdominal pain, and
exertional dyspnea for eight days. He had no
cough, chest pain, sore throat, rhinorrhea,
anosmia, or ageusia. He was febrile (axillary
temperature of 101°F) with tachycardia (120
beats/minute), normotensive (blood pressure
126/78 mmHg), and oxygen saturation 91%
on room air. On physical examination,
generalized pallor and mildabdominal
tenderness were noted. No systemic
abnormalities were detected.
Nasopharyngeal and oropharyngeal swabs
were sent for the SARS-COV RTPCR test
which came to be positive. The very next
day due to further dipping of oxygen
saturation to 85% patient was admitted.
Blood samples were sent for hemogram and
biochemical parameters. Peripheral smear
showed mild anisocytosis with macrocytic
RBCs and macro-ovalocytes, leukocytosis
with total leukocyte count 31820/ul. Smears
revealed 47% blasts with high Nuclear:
Cytoplasmic ratio, opened up chromatin,
prominent 2-3 nucleoli, and occasional Auer
rods with thrombocytopenia (platelet counts
on smears 45000/cumm) as shown in tablel.
Again, a diagnosis of Acute myeloid
leukemia was made. Immunophenotyping
by flow cytometry was performed on
peripheral blood and the gated population
showed a CD45 dim population (40%of the
total) of atypical cells/blasts which are
positive for CD34, CD117, MPO, CD13,
CD38, and CD7.CD19, CD20, CD10, CD3,
CDS5, and cyD3 were negative in the gated
population. An impression of Acute myeloid
leukemia with aberrant expression of CD38
and CD70on flow cytometry was made. Bone
marrow  aspirate and biopsy were
performed. The marrow aspirate showed
particles that were highly cellular with
marrow being replaced by blasts 2 to 2.5
times the size of small mature lymphocytes
having high N:C ratio, round nucleus, and
fine chromatin and prominent (2-3) nucleoli
and scant cytoplasm with the presence of
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granules and Auer rods in some (figure 3).
Suppression of erythroid, myeloid, and
megakaryocytic series was also noted. The

replaced by myeloblasts
normoblasts.

Occasional

with

few
dyspoietic

megakaryocytes were noted (figure 3). The

bone marrow biopsy was completely  patient is under follow-up.
Table 1. Comparison of hematological and biochemical parameters of four cases.

S.no | Parameters Value Reference range
Case 1 Case 2 Case 3 Case 4

1 Hemoglobin 12g/dl 5.90g/dl 7.1g/dl 4.6g/dl 15.0 to 17.0g/dl

2 TLC 63190/ul 31820/ul 301090/ul 652860/ul | 4000.00 to 11000.00/ul

3 Platelets 0.25 0.45 0.47 0.85 1.50 to 4.50 lac /cumm
lacs/cumm | lacs/cumm lacs/cumm lacs/cumm

4 S. Urea 36mg/dl 32mg/dl 63mg/dl 37mg/dl 15 to 50mg/dl

5 S. Creatinine 0.6mg/dl 10.5mg/dl 1.4 mg/dl 1.2mg/dl 0.6 to 1.23mg/dl

6 Uric Acid 2.5mg/dl 6.40mg/dl 9.4 mg/dl 5.2mg/dl 3.0 to 7.0mg/dl

7 S.LDH 1870U/L 1958U/L 1630U/L 1652U/L 230-460U/L

8 S. procalcitonin | 0.42ng/ml | 9.84ng/ml 0.25ng/ml 0.32ng/ml | 0.00 to 2.00ng/ml

9 CRP Negative Negative Negative Positive <0.60 mg/dl

10 D DIMER 940 ng/ml | 886 ng/ml 690 ng/ml 798 ng/ml | 0.00-500.00ng/ml

11 S. Ferritin 874ng/ml 659 ng/ml 1000ng/ml 784 ng/ml | 20 to 300 ng/ml

12 1L-6 2.5pg/dl 3.2pg/dl 2.7pg/dl 3.6pg/dl 0.0.-2.0 pg/dl

Figurel a, b: Case 1Peripheral smear- a) smear showing normocytic normochromic RBCs with marked
leukocytosis Leishman’s stain, X100 b) Smear showing numerous blasts, platelets and occasional
nucleated RBCs (Leishman’s stain, X100), arrow showing blasts with auer rod (Leishman’s stain, X600)
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Figure 2 Case 1: Flow cytometry showing CD113, HLA-DR, CD 117 positive
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Figure3 a,b, c,d Case 2Bone marrow aspirate-a) Smears showing high cellularity and marrow particles
(Geimsa, X40) b) Smears showing marrow particle with blasts (Geimsa, X400). Bone marrow biopsy-c)
Sections showing intertrabecular spaces and high cellularity (H&E, X100) d) Sections showing
intertrabecular spaces and High cellularity (H&E, X400)

Case 3: A 64 Year female presented with a
history of high-grade fever, breathlessness,
anosmia, ageusia, abdominal pain, myalgias,
fatigue, and chest pain for 7 days. The
patient presented with difficulty in
breathing, chest pain, and episodes of
vertigo. On examination, the patient was
febrile (axillary temperature  101°F),
tachycardic (120 beats/min), hypotensive
(106/66 mm Hg) with oxygen saturation of
80% at room air. The patient was admitted,
a detailed physical examination was done,
nasopharyngeal swabs were taken for Covid
19 sampling, peripheral blood samples were
taken for various hematological,
biochemical, and microbiological
parameters (table 1). RTPCR for COVID-
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19was positive. Peripheral smears revealed
marked leukocytosis with the presence of
75% blasts. The blasts were 2.5 to 3.5 times
the size of small mature lymphocytes with a
high N: C ratio with scant to moderate
cytoplasm, round to oval moderately
pleomorphic  nuclei showing nuclear
indentations, and convolutions in some, fine
chromatin and 0-4 nucleoli. Normocytic
normochromic RBCs and low platelet count
were seen (figure 4). Based on it, a
diagnosis of acute myeloid leukemia was
made. Bone marrow studies (figure 4) and
flow cytometry confirmed the diagnosis and
the patient was taken for chemotherapy after
the covid RTPCR report came negative. The
patient is under follow-up.
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Figure 4 a, b: Case 3 -a) Peripheral smear showing numerous blasts, platelet clumps and a nucleated
RBC (Leishman’s stain, X 400) b) bone marrow biopsy showing increased cellularity (H&E, X100) Bone
marrow aspirate) Smears showing megakaryocytes (Leishman’s stain, X 400) d) Smears showing blast

population (Leishman’s stain, X 400).
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Case 4: A 17-year-old female patient with
no significant past medical history presented
with a mild cough, breathlessness, episodes
of high-grade fever, and chest pain for 5
days. On examination generalized pallor,
febrile (temperature 102 °F), normotensive
(110/76mm Hg), petechiae, and mild
hepatosplenomegaly was seen. She had low
oxygen saturation of 83% at room air.
Nasopharyngeal/oropharyngeal swabs for
COVID-19RTPCR came positive and the
patient was admitted for treatment of
COVID-19. High flow oxygen was
administered and Venous samples were
taken for hematological, biochemical, and
microbiological parameters which revealed
a low Hb 4.6g/dl, total leukocyte count
652360/cumm, platelet count
0f85000/cumm. Peripheral

smear

examination revealed marked leukocytosis
with the presence of 80%blasts2.5 to 3.5
times the size of a small mature lymphocyte
with scant cytoplasm showing granules in a
few high N: C ratio, fine chromatin, 1-4
prominent nucleoli. Occasional blasts show
nuclear cleaving and indentation. Red blood
cells show marked anisopoikilocytosis with
the presence of macrocytic cells,
microcytes, and a few macro-ovalocytes,
and platelets were reduced on smear. A
diagnosis of acute myeloid leukemia was
made. Bone marrow aspiration and biopsy
were advised for confirmation along with
flow cytometry for immunophenotyping. X-
ray and CT scan of the chest revealed
nodular ground-glass opacities in both the
lungs with paraseptal emphysematous
changes in both upper lobes (Figure 5).

Figure 5. Case4 -a) Peripheral smear showing blasts with an auer rod (arrow)Leishman’s stain, X600b)
CT scan showing bilateral ground-glass opacities in both lungs

Interestingly all the patients diagnosed with
AML were not having any clinical
abnormality before the COVID-19infection
so we feel that this is a de-novo presentation
of AML with COVID-19and can only
speculate about the coronavirus per se
causing the hematological malignancy.
However, more data is required to confirm
this association, particularly the role of IL-6
and its direct effect in the causation of
hematological malignancy.

DISCUSSION

Acute Myeloid leukemia (AML) is a
common hematological malignancy but the
occurrence of Acute myeloid leukemia with
COVID-19or as a complication of COVID-
19is uncommon. The diagnosis, treatment,
and follow-up of patients with leukemias
during this pandemic has been challenging
for clinicians and pathologists due to a lack
of clinical experience in such cases and
diagnostic variabilities in laboratory results.
On an extensive search of the literature, we
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came across few studies suggesting that
leukemia patients show rapid development
of severe disease symptoms [4]. However,
due to the paucity of literature, the exact
aftermath of COVID-19inleukemia patients
is still not well known [3,5]. Patients with
leukemia are already immunosuppressed,
myelosuppression, and may have low
immunoglobulin levels, which renders them
more vulnerable to COVID-19 and its
complications. The concurrence of AML
and COVID-19 is an extreme challenge of
treating two potentially life-threatening
diseases at the same time, both of which are
known to cause morbid immuno-
suppression.

The majority of COVID-19 patients are
either asymptomatic on presentation or
present with fever, fatigue, myalgias,
anosmia, ageusia, cough and with disease
progression, dyspnea, pneumonia, ARDS,
and finally death. However, the disease
presentation varies from patient to patient.
All of our patients presented with similar
symptoms, however, one of them had gum
bleeding which is commonly seen in AML.
None of our patients had any significant
history and were incidentally diagnosed
with  AML when hemogram and other
laboratory parameters were studied.

Owing to the scarcity of literature on the
clinical course and outcome of SARS-CoV-
2 infections in immunosuppressed cases and
a coexisting malignancy, the exact disease
outcome cannot be predicted and the
outcome of the disease varies from patient
to patient [6]. It has been mentioned that
there is decreased production of interleukins
(ILs), decreased proliferation, survival, and
maturation of T cells caused by
immunosuppressive therapy. Also, it is
believed that though the risk of acquiring
the virus is higher, the anti-inflammatory
effects of such therapy reduce the overall
severity of COVID-19 [6]. AML is also to
known to impair T-cell response [6]. We
note evidence supporting the link between
the overactivation of T cells and severe
immune injury in patients with severe
COVID-19 [6].

Both humoral and cytotoxic immunity is
impaired in COVID-19 due to the rapid
exhaustion of helper T cells, regulatory
CD4+ T cells, cytotoxic CD8+ T cells,
natural killer cells, and B cells, resulting in
lymphocytopenia [7]. A few studies have
supported the finding of lymphocytopenia
(83.2%) [7], however, none of our patients
presented with lymphocytopenia.

The biochemical parameters have been
associated with the severity of COVID-19
disease [8]. Few studies revealed that
elevated LDH levels were associated with
an increased risk of developing severe
ARDS, multiple organ dysfunction
syndromes, and increased mortality in
COVID-19 [8,7]. Another study revealed
that a cut-off value of Serum LDH level at
8.4 mg/dl point was associated with higher
mortality [8]. Hypoxia and infection-
induced cytokine-mediated tissue
breakdown could be the cause of increased
LDH and uric acid in COVID-19 patients,
while in leukemia patients it can be
attributed to the increased lysis of malignant
cells or rapid cell turnover of malignant
leukemic cells leading to increased
catabolism of nucleic acids. This was in
concordance with our study that all four
patients had high S.LDH values and one
patient showed mild elevation of serum uric
acid and serum urea (Tablel). High levels of
IL-6 and elevated serum ferritin are
associated with increased mortality from
COVID-19 infection as the inflammatory
response may contribute to poor outcomes
[8]. This was in concordance with our study
where three of our patients showed
increased IL-6 levels whereas serum ferritin
was elevated in all four patients(tablel).

The National Cancer Research Institute
(NCRI) AML working group and other
experts recommended screening all the
patients with AML for SARS-CoV-2 before
initiating therapy regardless of symptoms
[9]. NCRI AML  working group
recommends delaying the therapy for AML
until symptoms resolve and PCR becomes
negative [9]. These guidelines were kept in
consideration before starting the
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chemotherapy in all our patients. The

chemotherapy was initiated after the
patients got negative RTPCR  for
SARSCoV2. After the initiation of

treatment, three patients are on follow up
however, one died within a week of onset of
treatment due to severe respiratory distress.
COVID-19infected patients with leukemia
are at an increased risk of developing severe
complications after receiving anticancer
therapy (including chemotherapy,
radiotherapy, or immunotherapy) within
days of COVID-19 diagnosis [4,9]. This
reinstates the severe impact of COVID-19 in
patients with leukemia. Presently, accurate
prognostication of AML with COVID-19 is
difficult due to the paucity of studies and
small sample sizes. Immunocompromised
leukemia patients with COVID-19 are also
at higher risk of superimposed bacterial or
fungal pneumonia. It is of utmost
importance to minimize the risk of COVID-
19 in the immunocompromised population
and initiate intensive monitoring and
modified treatment strategies once the
infection occurs. If these guidelines are
followed during the management of
leukemia in COVID-19 high-risk periods, it
would help in decreasing the mortality and
morbidity associated with the disease.

CONCLUSION

Concurrent presentation of AML and
COVID-19 is challenging from a diagnostic
and management point of view. The
mutated virus is affecting large masses
including the young population and the
immunocompromised are always at higher
risk of infection. There have been few case
reports in patients with leukemia getting
infected with COVID-19 but to the best of
our knowledge, these are possibly the first
few cases of AML occurring in concurrence
withCOVID-19 infection detected
incidentally without any prior history of any
significant disease. These cases highlight
the association of  hematological
malignancies with the current pandemic and
also difficulty in their management.

Declaration by Authors
Acknowledgement: None

Source of Funding: None

Conlflict of Interest: The authors declare no
conflict of interest.

REFERENCES
1. Source Hannah Ritchie, Esteban Ortiz-
Ospina, Diana Beltekian, Edouard

Mathieu, Joe Hasell, Bobbie Macdonald,
Charlie Giattino, Cameron Appel, Lucas
Rodés-Guirao and Max Roser (2020) -
"Coronavirus Pandemic (COVID-19)".
Published online at
OurWorldInData.org. Retrieved from:
'https://ourworldindata.org/coronavirus'
[Online Resource]

2. Butt A, Ali N. COVID-19 and adult
acute lymphoblastic leukemia:
Presentation and management.
HematolTransfus Cell Ther. 2021 Mar
1. doi: 10.1016/j.htct.2021.01.006.

3. Paul S, Rausch CR, Jain N, Kadia T,
Ravandi F, DiNardo CD, et al. Treating
leukemia in the time of COVID-
19. Acta Haematol. 2020 May 11:1-13.

4. Lippi G, Henry BM, Sanchis-Gomar F.
Red blood cell distribution is a
significant predictor of severe illness in
coronavirus disease 2019. Acta
Haematol. 2020 Aug 25:1-5.

5. Johns Hopkins Coronavirus Resource
Center. COVID-19 map. Available at:
https://coronavirus.jhu.edu/map.html
(accessed 24 May 2020).

6. Amy O’Brien, James Campling, Hugh
Goodman, Catherina L, Co-diagnoses of
acute myeloid leukemia and COVID-19:
presentation and management
implications. Respirology Case
Reports:8 (7), 2020, e00650.

7. Langerbeins P, Eichhorst B. Immune
dysfunction in patients with chronic
lymphocytic leukemia and challenges

during COVID-19  pandemic. Acta
Haematol. 2021 Feb 25:1-11.
8. Hemant Kumar Sharma. Atypical

Presentation of COVID-19 as Acute
Leukemia: A Case Report: Int J Acad
Med Pharm, 2021; 3 (2); 189-191

International Journal of Health Sciences and Research (www.ijhsr.org) 133
Volume 15; Issue: 7; July 2025



Menia R et.al. Concurrent presentation of acute myeloid Leukemia with COVID 19: a diagnostic challenge

9. Khan AM, Ajmal Z, Raval M, Tobin E.
Concurrent Diagnosis of Acute Myeloid
Leukemia and COVID-19: A
Management Challenge. Cureus. 2020
Aug 9;12(8): € 9629.

How to cite this article: Menia R, Agarwal C,
Chatterjee T, Pujani M, Sharma N, Chauhan V
et.al. Concurrent presentation of Acute Myeloid
Leukemia with COVID 19: a diagnostic
challenge. Int J Health Sci Res. 2025;
15(7):127-134. DOL: 10.52403/ijhsr.20250715

kst sk skoskook

International Journal of Health Sciences and Research (www.ijhsr.org) 134
Volume 15; Issue: 7; July 2025



