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Abstract

Background: Acute myeloid leukemia (AML) is a heterogeneous
hematologic malignancy characterized by the clonal
proliferation of immature myeloid precursor cells in the bone
marrow and peripheral circulation. Hematologic manifestations
such as anemia, thrombocytopenia, and leukocytosis are well-
documented, its association with oral involvement, particularly
tonsillitis, is a rare presenting feature. Objective: This case
report emphasizes membranous tonsilitis as the primary
presenting feature in acute monocytic leukemia (AML-M5). The
aim of writing this case study is to provide an illustration that
the causes of membranous tonsillitis, beside from the infection,
can also be caused by infiltration of leukemia cells. Case
Presentation: We report a case of a 27-year-old female
presented with fever and was found to have a fluctuating mass
on the right side of the neck along with gingival swelling and
hyperemic, hypertrophic tonsils with a membranous exudate.
The diagnosis from bone marrow aspiration and
immunophenotyping revealed as acute monocytic leukemia
(AML-M5). Bacterial and fungal infections were excluded
through gram staining, potassium hydroxide (KOH)
examination, and throat swab culture. The patient was initially
stabilized with hydroxyurea, with subsequent clinical
improvement, before being referred to a tertiary center for
definitive management.  Result: This diagnostic workup
altogether from all the clinicians leads to the diagnosis of acute
myeloid leukemia (AML-M5). Conclusion: This case highlights
primary tonsilitis as the primary presenting feature of acute
myeloid leukemia (AML-M5), emphasizing the need for
continued monitoring and regular follow-up assessment to
detect potential relapses and ensure optimal disease
management
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Case Report

INTRODUCTION

Acute myeloid leukemia (AML) encompasses a heterogenous group of hematologic malignancies
characterized by the clonal proliferation of immature myeloid-derived blast cells within the bone
marrow and peripheral blood (Vakiti et al. 2024). As the most common acute leukemia in adults, AML
comprises approximately 15% to 20% of all leukemia cases, with an estimated annual incidence of 4.3
per 100,000 in the United States. Notably, AML exhibits a slightly higher incidence in males compared
to females (Shallis et al. 2019; Sasaki et al. 2021).

To account for its biological heterogeneity, AML is classified into distinct subtypes based on its
morphology, cytogenetic abnormalities, and molecular marker. Historically, the French-American-
British (FAB) classification (M0-M7) was used; however, the World Health Organization (WHO)
classification is now the standard, integrating genetic and immunophenotypic data to provide a more
precise diagnostic framework (Masoumi-Dehshiri et al. 2014; Knottenbelt et al. 2015).

The uncontrolled proliferation of leukemic blasts severely disrupts normal hematopoiesis,
ultimately leading to bone marrow failure, and subsequent cytopenias, including anemia,
thrombocytopenia, and neutropenia (Masoumi-Dehshiri et al. 2014; Knottenbelt et al. 2015). Although
AML typically manifests with symptoms related to cytopenia, oral manifestation—particularly tonsilitis
remains uncommon. This case report emphasizes membranous tonsilitis as the primary presenting
feature in acute monocytic leukemia (AML-M5) which is rare of the manifestation in AML . The aim of
writing this case study is to provide an illustration that the causes of membranous tonsillitis, apart from
infection, can also be caused by infiltration of leukemia cells. Here, we present a unique case of acute
monocytic leukemia (AML-M5) presenting with membranous tonsilitis in a 27-year-old female,
highlighting this atypical presentation and emphasizing its diagnostic implications.

CASE PRESENTATION

A 27-year-old female came to the hospital with chief complaint fever, headache, cough, rhinorrhoea,
and odynophagia. Patient has no significant past medical history before. The patient complain of fever,
headache, cough, rhinorrhoea, and odynophagia 3 days before admission. The patient also reported
constitutional symptoms including malaise, profound fatigue, generalized myalgia and abdominal
discomfort. The patient is from Flores and is of the Flores ethnic group. His eating habits include instant
foods, including instant noodles and junk food while in Surabaya. The patient works as a programmer
at a private company in Surabaya

Physical examination revealed a mobile, fluctuating mass on the right side of the neck,
accompanied by gingival swelling persisting for the past 2 weeks. Further assessment identified
conjunctival pallor, indicative of anemia. Otolaryngologic evaluation demonstrated hyperemia of the
tympanic membrane, conchal edema, and hyperemic, hypertrophic tonsils with a distinct membranous
exudate. Additionally, cervical lymph node palpation revealed multiple soft, mobile nodules, with the
right-side lymph nodes being larger than those on the left, measuring approximately 0.5x1 cm.

Initial laboratory investigations revealed anemia (hemoglobin 9.9 g/dL [reference range: 12-16
g/dL]), leukocytosis (leukocyte count 95,900/uL [reference range: 4,000-11,000/uL]), and a normal
platelet count. The C-reactive protein (CRP) level was markedly elevated at 62.2 mg/L (reference range:
<5 mg/L), indicating a significant inflammatory response. Peripheral blood smear analysis
demonstrated normochromic, normocytic erythrocytes, with 2 normoblasts per 100 leukocytes.
Platelet morphology appeared unremarkable, with no evidence of clumping. Differential analysis
revealed a marked increase in monocytes and their precursors, including 15% monoblast, 40%
promonocytes, and 10% monocytes, consistent with monoblastic proliferation.

Gram staining, potassium hydroxide (KOH) examination, tonsillar membrane scraping, along
with throat swab culture were performed to investigate a potential infectious etiology. Cytological
analysis of the tonsillar scrapings revealed the presence of monoblasts, promonocytes, and
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monocytes, raising suspicion for leukemic infiltration. Moreover, both staining yielded negative
results, ruling out bacterial and fungal infection.

Bone marrow aspiration revealed hypercellular marrow with decreased erythropoietic activity
with no evidence of dysplasia. Similarly, granulopoietic activity was diminished, while monoblast
infiltration was accounted for 38.5% (45% of the monocytic lineage), with promonocytes comprising
41% (48% of the monocytic lineage) (Figure 1). Additionally, megakaryopoiesis was reduced, with an
observed myeloid-to-erythroid (M:E) ratio of 20:0.1. Taken together, the aspirate was consistent with
acute monocytic leukemia (AML-M5).

3 .-' it A k ’ ngi . ! : “ r
Figure 1. A. Bone marrow aspirate demonstrating (A) hypercellularity; (B) infiltration of monoblasts (black
arrow); and (C) increased proportion of promonocytes (red arrow).

Immunophenotyping analysis by flow cytometry was performed to further confirm the
diagnosis, revealing the expression of CD34(+), CD7(+/dim), HLA-DR (+), CD11c (+), CD14(+), CD64(+),
CD117(+), CD13(+), and CD33(+). The expressions of CD34 and CD7 suggests immaturity or aberrant
antigen expression. While the strong expression of CD14, CD64, and CD117 indicates monocytic
differentiation. Furthermore, the absence of lymphoid markers supports a myeloid rather than
lymphoid malignancy, thus confirming the diagnosis of acute monocytic lymphoid (AML-M5).

The patient was initiated on a 5-day cytoreductive treatment regimen consisting of oral route
chemotherapy hydroxyurea (2 g/day) as a cytoreduction drug, along with supportive care including
diclofenac potassium (50mg), pseudoephedrine-triprolidine (60mg/2.5mg), paracetamol (600mg), and
codeine-phenyltoloxamine (30 mg) as needed for symptomatic relief. After 5 days post-treatment, ENT
examination showed an intact tympanic membrane, resolved hyperemia, and a reduction in cervical
lymph node size to 0.2 x 0.5 cm. The common side effect for hydroxyurea are gastrointestinal
disturbance (nausea, vomiting, diarrhe/constipation, anorexia), liver and kidney disturbances, bone
marrow suppression, (anemia, leukopenia and thrombocytopenia). In this patient, there were no side
effects from the hydroxyurea drug. Upon completing the initial treatment, the patient was referred to
a tertiary hospital for further management.

DISCUSSION

Acute myeloid leukemia (AML) represents a diverse group of aggressive myeloid malignancies
characterized by the rapid clonal expansion of myeloid progenitor cells within the bone marrow and
peripheral blood. The 2016 World Health Organization (WHO) classification refine the classification of
AML based on recurrent genetic abnormalities, mutations, and cell lineage. AML-M5, also known as
acute monocytic leukemia, is defined by >80% of all bone marrow cells being of monocytic lineage.
Subtypes M0, M1, and M2 are predominantly granulocytic, differing in their degree of maturation,
while M3 is characterized by abnormal promyelocytes. M4 exhibits both granulocytic and monocytic
features. M6 is characterized by erythroid predominance, and M7 is distinguished by megakaryoblastic
feature (Masoumi-Dehshiri et al. 2014; Hasserjian 2021). Given the biological and clinical
heterogeneity of AML, individualized cytogenetic and molecular characterization is essential for
accurate diagnosis, risk stratification, and treatment planning.
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The pathogenesis of acute myeloid leukemia (AML) remains complex and unclear. However,
clonal expansion and maturation blockade of hematopoietic stem cell (HSC) and progenitor cells are
the hallmark of AML (Capelli et al. 2022; Wachter and Pikman 2024). Mutations in genes encoding
epigenetic regulators include DNMT3A, ASXL1, TET2, IDH1, and IDH2, are commonly acquired during
the early stages of leukemogenesis and play a pivotal role in establishing the founding clone. These
genetic alterations have been found to disrupts the gene expression, promoting the expansion of
abnormal immature leukemic cells known as blasts, leading to defective hematopoiesis (Blau and Blau
2015; Bullinger et al. 2017; Abelson et al. 2018).

The abnormal hematopoiesis in acute myeloid leukemia (AML) leads to profound disruption of
normal erythropoiesis, and thrombopoiesis, resulting in significant hematologic deficits known as the
classic triad of anemia, thrombocytopenia, and neutropenia. The impairment of erythropoiesis
manifests as anemia, characterized by fatigue, malaise, pallor as observed in our patient. Meanwhile,
thrombopoiesis impairment leads to thrombocytopenia, predisposing to an increased risk of bruising,
petechiae, and prolonged bleeding. While neutropenia predisposes patients to serious infections
(D6hner et al. 2016; El Jamal et al. 2022).

Extramedullary manifestations involving tissues outside the bone marrow can occur in AML,
particularly in subtypes with monocytic differentiation. Leukemic infiltration has been reported in the
skin, gingiva, spleen, liver and central nervous system. However, membranous tonsilitis as the primary
presenting feature, as observed in our patient is exceedingly rare. This phenomenon is thought to be
driven by the high expression of adhesion molecules — CD11c, CD14, CD64 — on leukemic cells,
facilitating their migration and infiltration into extramedullary sites. These adhesion molecules
mediate interactions between leukemic cells with endothelial cells, promoting their adhesion,
transmigration across the endothelium and subsequent tissue infiltration, including the tonsils (Xing
et al. 2019; Quispe et al. 2022; Singh et al. 2022; Bruserud et al. 2024).

As our patient exhibited with oral manifestations, particularly gingival swelling and tonsilitis, it
is crucial to recognize these findings as potential indicators of an underlying systemic disease, as they
can provide valuable diagnostic insights. While gingival swelling is a well-documented consequences
of cytopenia due to impaired erythropoiesis, tonsilitis is a rare clinical manifestation in hematologic
malignancies and warrants a thorough investigation (Khammissa et al. 2017). Tonsilitis is most
frequently attributed to viral or bacterial infections, with standard diagnostic methods including gram
staining, potassium hydroxide (KOH) examination, and throat swab culture (Anderson and Paterek
2023). However, despite the expectation of an infectious etiology, cytological analysis of the patient’s
tonsillar scraping revealed malignant hematopoietic cells, suggesting leukemic infiltration.
Additionally, negative results from gram stain and KOH examination excluded bacterial and fungal
infections.

The diagnosis of acute myeloid leukemia (AML) necessitates a comprehensive and multifaceted
approach, incorporating various hematologic and pathological assessment (Ally and Chen 2024). A
peripheral blood smear is an essential initial diagnostic tool, particularly in patients presenting with
unexplained cytopenia, circulating blast cells, spontaneous bruising, or recurrent infections (Vakiti et
al. 2024). In this case, the peripheral blood smear analysis demonstrated normochromic, normocytic
erythrocytes alongside a prominent monoblastic proliferation, strongly indicative of an underlying
myeloid malignancy. Further diagnostic confirmation requires bone marrow aspiration and biopsy, as
these procedures provide critical insights into bone marrow cellularity, morphology, and blast
percentage (Jain and Sharma 2024; Jawed et al. 2024). A definitive AML diagnosis is established when
the bone marrow or peripheral blood blast reaches or exceeds 20%, a criterion met in our patient,
consistent with acute monocytic leukemia (AML-M5) (Jain and Sharma 2024; Jawed et al. 2024).
Moreover, immunophenotyping serves as a critical diagnostic modality, facilitating the precise
classification of AML subtype by identifying distinct surface and cytoplasmic markers (Basharat et al.
2019; Stella et al. 2021; Dohner et al. 2022; Chennamadhavuni et al. 2023). In our patient, the findings
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were consistent with myeloid lineage involvement, further substantiating the diagnosis of acute
monocytic leukemia (AML-M5).

The strength in this case is that a fairly complete diagnosis was made from a complete blood
test, blood smear evaluation, bone marrow aspiration test, immunophenotyping and a complete
examination of tonsillitis membrane scrapings. The weakness of this study is that next-gene
sequencing (NGS) was not performed, so it was not possible to identify the dominant genetic mutation
in the patient. This resulted in a lack of information about prognosis and appropriate targeted therapy
for the patient. Targeted therapy is needed for chemotherapy in AML.

Hydroxyurea, a ribonucleotide reductase inhibitor, was administered for initial cytoreduction in
this case. By inhibiting DNA synthesis, hydroxyurea suppresses leukemic cell proliferation, aiding in the
control of white blood cell counts and reducing the risk of complications such as leukostasis. However,
hydroxyurea is not a curative therapy; definitive treatment for AML typically consists of induction
therapy followed by consolidation therapy, which may include allogeneic hematopoietic stem cell
transplantation (Musiatek and Rybaczek 2021). Therefore, ongoing treatment and monitoring is
necessary to prevent adverse outcomes.

CONCLUSION

The diagnosis of acute monocytic leukemia (AML-M5) is complex and requires a comprehensive
multimodal evaluation to ensure diagnostic accuracy. Leukemic infiltration of the tonsils is an
uncommon manifestation of AML-M5, making a meticulous diagnostic approach essential for timely
and effective management. The cause of membranous tonsillitis other than infection can also be
caused by infiltration of leukemia cells, therefore it is necessary to carry out a microbiological
examination such as gram staining and identification of leukemia cells from scrapings of the tonsillitis
membrane. Although rare, AML can progress rapidly and lead to severe complications, underscoring
the critical need for prompt recognition, accurate diagnosis, and immediate therapeutic intervention
to improve patient outcomes.
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