ISSN 2822-2032 (Print) 2822-2040 (Online)

Medical Journal of Eastern Nepal

Volume 04, Number 01, Issue 07, January-June 2025, 46-48

Case Report

POOR SURVIVAL AND INCREASED RELAPSED RATE OF ACUTE MYELOID
LEUKEMIA FOLLOWING RADIOACTIVE IODINE THERAPY FOR PAPILLARY
CARCINOMA OF THYROID

*Ishwor Man Singh', Bajarang Prasad Sah’

'Department of Haemato Oncology, *Department of ENT and Head and Neck Surgery, Purbanchal Cancer Hospital, Birtamode,
Jhapa, Nepal

Submitted:27"-March-2025 Revised:29" -April- 2025 Accepted:21"-May-2025

ABSTRACT

Radioactive iodine (RAI) therapy is widely used and has an important role in the management of
hyperthyroidism and thyroid malignancies. The development of therapy related acute or chronic leukemia is a
very rare complication of RAI therap. Therapy-related acute myeloid leukemia (t-AML) comprises 10-20% of
all newly diagnosed cases of AML and is related to previous use of chemotherapy or ionizing radiotherapy for an
unrelated malignant non-myeloid disorder or autoimmune disease. We report a case of Papillary Carcinoma of
Thyroid who underwent total thyroidectomy followed by treatment with a cumulative dose of 300mCi of RAI
later on, developed acute myeloid leukemia after 18 months post therapy. Then after completion of induction and
consolidation for AML relapsed after § months. Thus suggesting that prognosis for patients with t-AML to be con-
sidered worse than that for patients with primary de novo AML which could be due to presence of adverse
karyotypic abnormalities and molecular lesions.
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INTRODUCTION

According to the 2017 World Health Organization
(WHO) classification system for tumors of
hematopoietic and lymphoid tissues, therapy-related
myeloid neoplasms include cases of acute myeloid
leukemia (t-AML), myelodysplastic syndromes (t-
MDS), and myelodysplastic/myeloproliferative
neoplasms (t-MDS/MPN), which arise as a complica-
tion of cytotoxic chemotherapy and/or radiation
therapy administered for a prior neoplastic or non-
neoplastic disorder '. Epidemiologic evidence shows
that the incidence of t-AML has greatly increased
during the past three decades as a result of better (but

also mutagenic) cancer treatments and the increased
survival of cancer patients °. Therapy-related AML
accounts for 10-20% of all cases of newly diagnosed
AML. Most cases of t-AML associated with a prior
neoplastic disorder. (~70%) occur after the treatment
of'solid tumors (e.g., after treatment for breast cancer)
and ~30% after treatment of hematological
neoplasms, e.g., non-Hodgkin's lymphoma (NHL).**

CASE REPORT

A 50-year—old female a diagnosed case of Papillary
Carcinoma of right lobe of Thyroid gland, Classical
variant in june,2022. She underwent Total
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Thyroidectomy with Right CNC followed by RAI
therapy (150 mci each, total of 2 cycles). Postopera-
tively she was well and was hypothyroid under
thyroxine 125mcg( TSH: 28mlIU/L) until Jan, 2024
when she presented with a complain of Weakness on
exertion, tingling and numbness, fatigue, and pallor
and purpura. Then on routine investigations, she was
found to have severe anemia, thrombocytopenia and
leukocytosis with increased blasts cells of 10% with
hemoglobin level of 55 g/L, mean corpuscular volume
of 101fL, , leukocyte count of 35.6 x 10’ /L, and
platelet count of 72 x 10’ /L and hypocalcaemia ( 5.5
mg/dl) . In view of her low blood counts, she received
multiple transfusions and evaluated as a suspected
case of leukemia. Bone marrow aspiration and
trephine biopsy showed acute leukemia with presence
of increased blasts (> 20%). Flowcytometry for acute
leukemia panel proved to be Acute Myeloid Leukemia
with monocytic differentiation ( AML- M5)with
Positive markers CD 13, CD117, CD33, CD34
(heterogeneous), CD38, CD64(dim), CD123,
CD73,HLA-DR (heterogeneous), Atypical cells/Blast
>20% and Cytogenetic showed presence of Inv 16
positive. She was then given induction chemotherapy
with DA 347 AML protocol for 7 days. End of
Induction BM done on D28 showed morphological
remission status with 1 % blasts and Normocellular
marrow. Induction was followed by 3 cycles of
monthly consolidation with HIDAC regimen. She
was stable hematological and clinically for 10 months
post chemotherapy, until March,2025 when she
presented with gum swelling,bleeding and purpura
over different parts of body. On Peripheral blood film
showed anemia, thrombocytopenia and leukocytosis
with blasts (12%) suggesting for relapsed AML. Then
after discussion about poor prognosis and need for
intensive regimen with FLAG-Ida and consolidation
with Allo-SCT but opted due for palliative azacyditine
and venetoclax due to poor financial condition and
increased risk due to advanced age.
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Figure 1: Pre therapy lodine whole body scan showing
increase uptake
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Figure 2: Post therapy lodine whole body scan showing
decrease in uptake

Figure 3: (a) Peripheral blood picture showing Acute
leukemia with presence of blasts (b)Bone marrow aspiration
showing presence of myeloblasts

DISCUSSION

Therapy-related acute myeloid leukemia (t-AML) is
one of the most serious long-term complications of
cancer chemotherapy. Various cytotoxic agents and
exposure to ionizing radiation can lead to the
development of t-AML, which is usually associated
with adverse genetic changes and a poor prognosis.
Over the past decade, insights into leukemogenesis
have generated significant advances in the risk
stratification of t-AML, and have offered us the
opportunity to develop individualized options for
treatment that target disease biology.

Leukemia as a second malignancy after treatment of
thyroid cancer is rare and was first reported in 1955’
The majority of the cases of leukemia documented in
the literature are of acute leukemia, both myeloid and
lymphoid,™ followed by chronic myeloid leukemia
and rarely chronic lymphocytic leukemia.""” The
overall incidence of acute leukemia following RAI
therapy, however, is low as documented by Menzel et
al. " and Chow."” Chow in his cohort of 1348 patients
did not observe any case of acute leukemia after a mean
dose of 3.4 GBq (91.8 mCi) in papillary thyroid
carcinoma and 4.14 GBq (111.89 mCi) in FTC. A
German cohort studied 107 patients with thyroid
carcinoma with bone metastasis. In that study, four
patients developed AML. These patients received the
maximum dose of RAI (11.1 GBq) within a very short
interval and showed high uptake in bone metastasis."* It
has been observed that leukemias following RAI
therapy usually occur after cumulative doses higher
than 800 mCi’although there have been cases of acute
leukemia developing after a dosage of 150 mCi’ and as
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low as 22.1 mCi.” The exact etiopathogenesis is not
well-understood although its clastogenic effects and
induction of chromosomal aberration, specifically of
chromosome 17, are well documented in the
literature.”™"* It is believed that 1311 at any dose could
cause sublethal damage to the bone marrow, and
individual susceptibility plays an important role in
patients developing leukemia after 1311 treatment.
Thus, it is recommended that the bone marrow should
notreceive a total dose which exceeding 1000 mCi, and
there should be an interval of at least 1 year between the
doses."Overall, the prognosis for patients with t-AML
is considerably worse than that for patients with
primary de novo AML. It is estimated that the median
overall survival (OS) is 8—10 months and the 5-year OS
is 10-20% *°. Therefore, allogeneic hematopoietic-cell
transplantation (HCT) from a suitable donor has been
established practice for all patients with non-acute-
promyelocytic-leukemia (non-APL) t-AML in first
complete remission (CR1) for more than 30 years.
More recently, however, this generalized approach has
become controversial due to the increasing recognition
of the prognostic significance of the molecular tumor
genetics in relation to the risk of relapse.’There are
clearly no universal right approaches and there may
well be different levels of benefit from HCT in the
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different risk groups of patients with t-AML.
Therefore, efforts have been made to individualize
treatment even for patients with t-AML

CONCLUSION

The use of 1311 appears to be increasing even for
nonmalignant thyroid diseases and its benefits in the
treatment of hyperthyroidism and thyroid cancer are
proven but these patients require a regular follow—up
even after completing the therapy. Although the
development of the secondary malignancies can be
due to aging or other causes rather than 1311 exposure,
there is sufficient evidence suggesting the role of RAI
therapy in leukemogenesis. Thus, strict follow-up is
recommended in such patients, for early detection of
MDSs, leukemias, or other hematological disorders.
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