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Introduction: Incidences of chronic myeloid leukaemia (CML) after treatment of Hodgkin
lymphoma (HL) are well described. Here, we report a case of secondary HL in a patient with
CML treated with dasatinib as a third-line treatment.

Patient Information: A 64-year-old male was diagnosed with CML and initially treated
with imatinib and then with nilotinib due to resistance. Finally, the patient experienced
cardiovascular complications, and dasatinib was introduced. After 19 months of treatment,
the patient experienced enlargement of lymph nodes that formed packs on the neck.
Interventions: Based on histopathological examination of the lymph nodes, a diagnosis of
classical Hodgkin lymphoma — mixed cellularity was established. The patient was success-
fully treated with 4 cycles of AVD (adriamycin, vinblastine, dacarbazine) chemotherapy.
Outcomes: Complete metabolic remission of Hodgkin lymphoma is currently sustained,
and the molecular response to dasatinib at a reduced dose of 50 mg daily corresponds with
a deep molecular response.

Conclusion: In this report, we demonstrate the efficacy and safety of the combination of
dasatinib and AVD regimens in coexisting CML and HL. This case report emphasizes the
importance of insightful evaluation and differential diagnosis in cases of lymphadenopathy
during CML treatment.

Keywords: chronic myeloid leukemia, Hodgkin lymphoma, dasatinib, lymphadenopathy,
tyrosine kinase inhibitors

Introduction
Chronic myeloid leukaemia (CML) is a clonal proliferative disorder of haemato-
poietic stem cells that results in uncontrollable expansion of the myeloid lineage,
mainly granulocytes. The underlying cytogenetic change in CML is reciprocal
translocation of chromosomes 9 and 22. This aberration leads to creation of the
oncogene BCR/ABL, which induces production of the constitutively active tyrosine
kinase oncoprotein. This pathologic chimaeric protein activates multiple signalling
pathways, leading to cell cycle disturbances and neoplastic transformation of stem
cells. Clinical variants of CML consist of three phases: chronic, accelerated, and
blast crisis. The introduction of the first tyrosine kinase inhibitor (TKI) imatinib to
clinical practice was revolutionary. This targeted therapy achieved similar life
expectancy in a group of CML patients and the general population.

Hodgkin lymphoma (HL) is a malignancy of B-cell origin that predominantly
occurs in adolescents and young adults. The main clinical presentation of HL is
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painless lymphadenopathy, organomegaly, and reported gen-
eral symptoms (fever, night sweats, and weight loss). Due to
effective treatment of CML and improved long-term survival
of CML patients, the probability of developing a secondary
malignancy (SM) is increasing.' The most common SMs that
occur in CML patients are prostate, colorectal and lung
cancer; non-Hodgkin’s lymphoma (NHL); melanoma; non-
melanoma skin tumours; and breast cancer.” The incidence of
a CML and HL diagnosis in the same patient is very rare.
Usually, in the sequence, CML is diagnosed after treatment
of HL. Radiotherapy plays an important role in HL treatment
and is considered one of the potential causes of CML devel-
opment. More frequently, treatment of HL results in other
myeloid malignancies, such as acute myeloid leukaemia and
myelodysplastic syndromes.” The reverse sequence of occur-
rence - HL development after treatment of CML - is extre-
mely rare. To date, none of the large clinical trials
investigating the impact of TKIs on the incidence of second-
ary malignancies have noticed HL. Moreover, only single
case reports describing the occurrence of HL after CML
treatment are available in the literature. We hereby report
a CML patient who developed secondary HL presenting with
unilateral cervical lymphadenopathy after five years of TKI
treatment. This report can contribute to a better understand-
ing of the incidence of secondary cancer during TKI treat-
ment and furthermore provides a second case of HL
occurrence during treatment with dasatinib (DA).

Case Report

A 64-year-old male with a history of arterial hypertension
was admitted to the Department of Haematology in
February 2013 with symptoms of fatigue and weight
loss. Physical examination revealed enlargement of the
spleen (4 cm below the costal margin). Laboratory tests
showed granulocytic hyperleukocytosis with excess baso-
phils. Bone marrow FISH and cytogenetic examination
revealed BCR-ABL1 rearrangement in 98% of cells.
Quantitative real-time polymerase chain reaction (qRT-
PCR) results for BCR-ABL expressed using the
International Scale (IS) showed 43.2612% at the time of
diagnosis. The patient carried the el4a2 transcript.
A diagnosis of the chronic phase of CML was established,
and treatment with imatinib (IM) 400 mg daily was started
with good results. After three months of therapy, the
patient achieved a complete haematologic response, with
9.5416% on the IS. Complete cytogenetic remission was
noted in the 11th month of therapy (IS: 0.9441%). The
patient did not achieve a major molecular response, with

the lowest transcript level (IS: 0.2798%) in January 2015.
In February 2016, transcript augmentation was observed to
the level of IS 1.32%. Non-mutational IM resistance was
diagnosed, and second-line therapy with nilotinib 800 mg
daily was started. However, grade 3 severe non-haemato-
logic cardiovascular adverse events were observed during
nilotinib treatment.* The patient developed moderate per-
ipheral arterial occlusive disease (PAOD) and required
interventional treatment. He also developed ischaemic
heart disease confirmed by coronary catheterization and
underwent percutaneous coronary intervention with three
stent implantations. A switch to an alternative TKI was
decided because nilotinib was suspected to be a causal
factor.* The patient was also affected by risk factors for
atherosclerosis, such as arterial hypertension and hyperch-
olesterolemia. Nilotinib was reduced and then discontin-
ued in February 2017.

The IS level at the moment of nilotinib discontinuation
corresponded with a deep molecular response: IS
0.0000%. Another second-generation TKI, DA, was intro-
duced 4 years after diagnosis, and DA was well tolerated
and efficient. The deep molecular response was sustained.
In the meantime, the patient underwent percutaneous
transluminal coronary angioplasty with implantation of
a drug-eluting stent and percutaneous transluminal angio-
plasty of occluded arteries in the affected leg. In
November 2018, almost 2 years after DA treatment initia-
tion, the patient reported swelling of the neck on the left
side and systemic symptoms, such as fever, night sweats
and loss of appetite. Physical examination revealed
enlarged lymph nodes forming packs on the left side of
the neck and in the left supraclavicular fossa. There were
no other palpable lymph nodes or hepatosplenomegaly.
Ultrasonography examination revealed pathologic round-
shaped, hypoechoic lymph nodes with no clear hilum
along neck vessels (Figure 1). The presence of an abnor-
mal vascular pattern of lymph nodes and a tendency to
create packets was observed. PET-FDG (fluorodeoxyglu-
cose)-images revealed chemical activity within left exten-
sive cervical lymphadenopathy, which was well
documented on coronal reconstruction (Figure 2).
Laboratory tests revealed a WBC count of 14 G/ (25%
neutrophils, 59% lymphocytes, 9% monocytes, 6% eosi-
nophils, 1% basophils, and no presence of blasts), 13.2 g/
dl haemoglobin (Hb), and 121 G/l platelets (PLTs).
A peripheral blood smear showed no abnormal cells.
BCR-ABLI1 transcript levels corresponded with a deep
molecular response (DMR). Histopathological analysis of
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Figure | Ultrasound image of involved lymph nodes.

Figure 2 Fused positron emission tomography-fluorodeoxyglucose (PET-FDG)
image before AVD treatment.

lymph nodes with haematoxylin and eosin (HE) and
immunohistochemical staining revealed that the lymph
node architecture was partially preserved with an interfol-
licular growth pattern and a thin capsule. A mixed cellular
infiltrate with lymphocytes, macrophages, and eosinophils

was distributed among lymphoid follicles (Figure 3).
Reed-Sternberg cells with large purple nucleoli were
observed in this background (Figure 4). Malignant
Hodgkin/Reed-Sternberg (HRS) cells were rather small
and mononuclear, with CD30 positivity (Figure 5). PAXS
immunostaining revealed a weak reaction in the nuclei of
HRS cells and a strong reaction in the nuclei of small
benign B lymphocytes (Figure 6). FISH BCR-ABL1 ana-
lysis of lymph nodes showed a normal pattern of signals,
1(9;22)(q34;q11) was
(Figure 7). Finally, a diagnosis of classical Hodgkin lym-

and translocation not present
phoma — mixed cellularity (Lugano II) was established.
The patient received 4 cycles of AVD (adriamycin, vin-
blastine, dacarbazine; bleomycin was omitted due to
patient age) chemotherapy” and attained complete meta-
bolic remission confirmed by PET-FDG. DA was contin-
ued during treatment at a reduced dose of 50 mg except on
chemotherapy days.

In September 2019, the patient reported recurrent tin-
nitus. Magnetic resonance imaging of the brain revealed
another 7x4 mm tumour suspected of being an acoustic
neuroma in the internal acoustic canal. The patient is
currently being monitored by a laryngologist and con-
tinues treatment with DA 50 mg daily with good results.
To date, the HL is in remission.

Discussion
The patient presented was treated with three TKIs.
Imatinib was switched to nilotinib due to non-mutational
resistance. Treatment with the subsequent TKI was com-
plicated by the occurrence of non-haematologic adverse
events, such as cardiovascular complications. These were
considered to be caused by nilotinib because the cardio-
vascular toxicity and unfavourable metabolic profile of
nilotinib are well known.* Next, we decided to start DA.
Prior to this, the patient underwent cardiac evaluation, and
no significant abnormalities were found on cardiac ultra-
sound. DA has a different cardiac toxicity profile than
nilotinib. Rare cases of pulmonary arterial hypertension
during DA treatment have been reported. In contrast, DA
does not appear to accelerate atherosclerosis.* The patient
is currently undergoing long-term follow-up by the cardi-
ologist and vascular surgeon. No deterioration was
observed after the change in treatment.

Another problem that occurred in the presented patient
was cervical lymphadenopathy, which caused oncological
concern. Conditions that can cause lymphadenopathy in
treated CML include

patients extra-medullary
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Figure 4 HE (magnification 100x).

development of blast crisis, secondary malignancy and
lymphadenopathy associated with DA treatment.'*®
Regarding the response to the TKI, the patient maintained
a DMR, which spoke against evolution to the blastic phase
of CML. However, in the diagnostic process, cytogenetic
analysis of the Philadelphia chromosome in the involved
lymph nodes helped us to exclude extramedullary CML
progression. The observed lymphocytosis in peripheral
blood also raised the suspicion of dasatinib-related folli-
cular hyperplasia.® On the other hand, lymphadenopathy
has been described in the course of treatment with DA, as
well as characteristic lymphocytosis, which is usually cor-
related with a good response to treatment. Unfortunately, it
is also correlated with the occurrence of pleural effusion in

DA-treated patients.” Dasatinib-related follicular hyperpla-
sia is defined as a reversible, mild adverse reaction to DA
treatment.® This newly described entity is characterized by
the occurrence of lymphadenopathy with follicular hyper-
plasia in histopathology analysis and spontaneous remis-
sion after interruption of DA. Ozawa et al® reported 3
cases of patients with CML treated with DA who devel-
oped unexplained lymphadenopathy. In all cases, cervical
or submandibular regions were involved, and constitu-
tional symptoms were absent. The duration of DA treat-
ment varied from 17 to 35 months. DA enhances the
innate immune response by inducing NK cells and features
antiviral activity, eg, it prevents replication of HIV-1.°
However, there are no data showing that it enhances the
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Figure 6 HE immunohistochemical staining (magnification 400x). The stains included anti-CD20, CD3, CD30, CD|5, PAX5, MUM-I, Ki-67.

anti-cancer immune response. In our case, the patient
experienced an additional neoplasm, vestibular schwan-
noma, which is a noncancerous and usually slow-
growing tumour that develops on the vestibular nerve.

A perspective of long-term TKI therapy for patients
with CML suggests the question of late effects of the
treatment, including secondary therapy-related
malignancies.® However, the increasing age of patients
influences the occurrence of other malignancies. The phe-
nomenon of co-occurrence of two haematopoietic malig-
nancies leads to consideration of various factors that may
play a role in this setting, eg, genetic factors, microenvir-
onmental factors and adverse effects of treatment. The

association between the development of malignancies

and TKI treatment has been assessed in several studies,
and such a coincidence is well documented.'®!! However,
the relationship between TKI treatment and neoplasms
remains unclear. There are significant inconsistencies in
the results of the studies that have been carried out. In
a large cohort of 1445 patients, Verma et al demonstrated
66 cases of SM, mostly epithelial neoplasms, including
non-melanoma skin cancers and cancers of the digestive
tract.'” In a study conducted in 221 Polish CML patients
treated with IM, an association between IM therapy and
SM development was not found.'? In contrast, Kumar et al
demonstrated a significant correlation between IM treat-
ment and the occurrence of SM.'* Similar observations
were made by Sasaki et al in a large group consisting of

OncoTargets and Therapy 2021:14
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Figure 7 Interphase BCR/ABLI FISH analysis showing 2 green (22ql 1.2) and 2 red
(9934) signals in cells. Record according to ISCN 2016 - nuc ish(ABLI,BCR)x2.
Analysis was performed on 3—4 pm formalin-fixed and paraffin-embedded (FFPE)
lymph node sections using the commercial BCR/ABLI DCDF probe from Vysis. The
areas analyzed were identified and marked by a pathologist. Slides were then
dewaxed using the Paraffin Pretreatment Reagent Kit (Vysis, Abbott) and subjected
to overnight hybridization with a molecular probe according to the manufacturer’s
protocol (Vysis, Abbott).

13,276 patients.'> There are also other inconsistent reports
on the risk of secondary malignancies in patients with
CML treated with TKIs.'®

A review of the available literature revealed several
cases of NHL diagnosis in CML patients. Various lym-
phoma types, such as large diffuse large B-cell lymphoma,
chronic lymphocytic leukaemia/small lymphocytic B-cell
lymphoma (CLL/SLL-B), and follicular lymphoma,'” "’
have been observed. In our case, Hodgkin’s lymphoma
was diagnosed. To the best of our knowledge, none of
the large observational studies include cases of HL.
There is only one case report in the literature. Gajendra
et al reported a single patient diagnosed with CML fol-
lowed by HL ten years after TKI treatment initiation.?® In
our patient, the interval between the CML and HL diag-
nosis was 6 years. Interestingly, both patients were initially
treated with IM and subsequently switched to DA.

Concurrent treatment of two different neoplasms
derived from distinct cell lineages is a clinical challenge.
However, previous reports have indicated that ABVD
treatment is feasible and well tolerated in association
with IM.*' In the present case, the combination of DA

and AVD chemotherapy was well tolerated. The patient
continues DA treatment at a reduced dose because of
a sustained DMR. Interestingly, DA is beginning to be
used in the treatment of relapsed or refractory non-
Hodgkin lymphomas with significant benefits. The poten-
tial mechanism of DA action against NHL cells concerns
inhibition of a broad spectrum of oncogenic tyrosine
kinase families, including BCR-ABL1, SRC, KIT, and
PDGFR, which play a role in transmitting aberrant prolif-
eration via activated B-cell

signals, for example,

receptors.?

Conclusions

The development of TKIs has allowed for a near normal
life expectancy for patients with CML. However, there
are cases of progression to the blastic phase as well as
side effects of TKIs or finally the appearance of second-
ary cancers. Patients require molecular monitoring and
clinical follow-up. In cases of lymphadenopathy raising
oncological concern, it is necessary to perform extended
diagnostics, preferably with histopathological verifica-
tion of the lymph node, to establish the correct diagno-
sis. There are reported cases of secondary malignancies,
including non-Hodgkin lymphomas, in patients on long-
term TKI therapy. The case we describe of a patient who
developed HL is a very rare clinical situation. Such
patients can successfully be treated with appropriate
chemotherapy and TKIs. Reporting cases of such
patients will provide insight into the clinical scale of
this phenomenon. On the other hand, studies at the
molecular level will help to elucidate the pathophysiolo-
gical relationship between these haemato-oncologic
diseases.

Patient Consent Form

Written informed consent for publication of their details
was obtained from patient. The institutional approval
(local ethics committee) is not required to publish this
case report.

Disclosure
The authors report no conflicts of interest in this work.
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