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Occurrence of Carcinoma of the Pancreas Following
Nilotinib Therapy for Chronic Myeloid Leukemia: Report of
a Case with Review of the Literature
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Sonrasinda Geligsen Pankreas Kanseri: Bir Olgu Sunumu ve
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Abstract:

The patient, a 79-year-old Japanese man, was diagnosed with the chronic phase of chronic myeloid leukemia and
begun on nilotinib therapy in April 2011. The therapeutic response was major molecular response in August. About 19
months after the start of nilotinib therapy at 400 mg/day (November 2012), an adenocarcinoma (24x20 mm) confined
to the head of the pancreas developed. In February 2013, a pancreaticoduodenectomy was performed. The therapy
regimen was switched to dasatinib at 100 mg/day, beginning in April. The response was still major molecular response
with no recurrence of pancreatic carcinoma in July 2013. There have been 29 reported cases of secondary neoplasms
associated with nilotinib therapy. These secondary neoplasms were characterized by relatively frequent occurrence
of papilloma (6 cases), gastric cancer (3 cases), fibroma (3 cases), and thyroid neoplasms (2 cases). The present case,
however, is the first to be reported as carcinoma of the pancreas. This report describes the case.
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Ozet:

Yetmis dokuz yasinda Japon erkek hastaya, Nisan 2011°de kronik evre kronik miyeloid 16semi tanis1 konulup, nilotinib
tedavisi baslandi. Agustos’ta maj6r molekiiler yamit saglandi. Nilotinib 400 mg/giin dozunda kullanilirken ve tedavi
baslangicindan yaklasik 19 ay gecmisken (Kasim 2012’de), pankreas basina simirhi (24x20 mm) adenokanser gelisti.
Subat 2013’te pankreatikoduodenektomi yapildi. Nisan ayindan baslayarak tedavi rejimi olarak dasatinib 100 mg/giin’e
gecildi. Temmuz 2013’te yanit halen major molekiiler yanitt1 ve pankreas kanserine ait niiks saptanmadi. Literatiirde
nilotinib tedavisi ile iliskili olan 29 ikincil neoplazi tespit edildi. Bu ikincil neoplaziler arasinda gorece daha sik
gozlemlenenler papilloma (6 olgu), mide kanseri (3 olgu), fibroma (3 olgu) ve tiroid neoplazileridir (2 olgu). Olgumuz,
literatiirde nilotinib altinda iken gelisen ilk pankreas kanseri olgusudur. Bu yazida olgu tartismasi ve nilotinibe baglh
gelisen ikincil kanserlere ait literatiir taramas1 sunulmaktadar.
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Introduction

Regarding secondary neoplasms (SNs) during imatinib
therapy, a previous report described that there was no increase
inincidence, while another report stated that an approximately
1.5-fold increase, though not statistically significant, was
noted for patients as compared to incidence for a general
population [1,2]. It has also been pointed out in a few reports
that the incidence of certain types of malignant tumors has
increased. An increased incidence has been documented
for carcinoma of the prostate; melanoma, carcinoma of the
kidney, endocrinoma, and chronic lymphoid leukemia;
cancer of the prostate and breast cancer; and non-Hodgkin
lymphoma and cancers of the gastrointestinal tract, lungs, and
skin [3,4,5,6]. Further, SNs in patients with chronic myeloid
leukemia (CML) are complicated and have been described to
be probably ascribed to multiple factors [7,8]. Our extensive
search of the literature revealed the time to onset of SN after
start of nilotinib therapy to be unclear but that after start of
imatinib therapy to be about 39 months [4].

There have been no more than a total of 29 cases of SNs
associated with nilotinib therapy reported, including the
present case [4,6,9,10,11,12]. As second-generation tyrosine
kinase inhibitors, including nilotinib, are more potent in
immunosuppressive activity than imatinib, their potential risk
of SN has been pointed out [4,13]. Long-term follow-up of
accumulated cases treated with nilotinib, as is the case with
imatinib, is considered necessary.

Pancreatitis occurring during nilotinib therapy was
noted with an incidence of 1.9%, being higher as compared
to imatinib and dasatinib, and it tended to be more frequent
among Japanese patients [10,14,15,16]. Since chronic
pancreatitis represents a risk factor for cancer of the pancreas,
nilotinib may possibly constitute a risk factor for pancreatic
carcinoma [17]. The present case is the first to be reported
as pancreatic carcinoma that developed following nilotinib
therapy.

Case Presentation

Patient: A Japanese man aged 79, with a chief complaint
of increased leukocyte and platelet counts. Past history: He
had experienced hepatic angioma and lumbar disk herniation,
had an operation for acute appendicitis, was operated on for
chronic sinusitis, and had been known to be hypertensive
with benign prostatic hypertrophy. Family history, life
history, and medication history: Unremarkable. Present illness:
The patient had been receiving doxazosin mesylate and
tamsulosin hydrochloride since 2003 for hypertension and
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benign prostatic hypertrophy at a nearby medical clinic. He
was referred to us for medical workup in April 2011 because
of increased leukocyte count (12,900/uL) and platelet count
(69.8x104/pL). Laboratory findings: See Table 1. The amylase
(AMY), carbohydrate antigen 19-9 (CA19-9), s-pancreas-1
antigen (SPAN-1), and pancreatic cancer-associated antigen
(DUPAN-2) levels were all within their respective reference
ranges. Bone marrow examination revealed a nucleated cell
count of 36.0x104/uL, a megakaryocyte count of 915/uL, 1.4%
blasts, and chromosomal aberrations 46,XY, t(9;22) (q34;
qll.2). The patient was thus diagnosed with the chronic
phase of CML and was begun on nilotinib at 400 mg/day in
April 2011 (Figure 1). The dose was reduced to 400 mg/day
because the patient was elderly. In August 2011, i.e. 4 months
later, the peripheral blood fused gene level became Amp-CML
<5 copies/assay, signaling a major molecular response (MMR)
[18].

In November 2012, the patient began suffering from
postprandial epigastric pain, and the following parameters
were noted to be elevated: AMY: 326 TU/L, CA19-9: 38.2
U/mL, SPAN-1: 33 U/mL, and DUPAN-2: >1600 U/mL. A
computed tomography (CT) scan disclosed a mass measuring
24x20 mm in the head of the pancreas but there was neither
vascular abnormality nor any lymphadenopathy (Figure 2).
A diagnosis of adenocarcinoma was made from needle biopsy
findings of the mass in the head of the pancreas. Nilotinib
was discontinued late in January 2013, and the patient had
a pancreaticoduodenectomy elsewhere in the middle of
February. The postoperative course was uneventful. Informed
consent was obtained.

In March, treatment with nilotinib at 400 mg/day was
resumed, at which time the response was still MMR. However,
despondency appeared from immediately after reinstitution of
nilotinib, which was therefore then switched to dasatinib at
100 mg/day in April. The listless feeling disappeared and the
patient progressed favorably with continued oral dasatinib.
The response is still MMR and there was no recurrence of
cancer of the pancreas as of July 2013.

Discussion and Review of the Literature

Twenty-nine cases of SN have been reported in the literature
to our knowledge so far as nilotinib is concerned: 9 cases in
global phase III multicenter trials, 2 cases in a Japanese phase
II study, 4 cases in an overseas phase II trial, 4 cases reported
by Verma et al. (3 patients receiving nilotinib switched from
imatinib, and 1 patient on nilotinib as a first-line regimen), 7
cases in postmarketing clinical use surveys in Japan, and the case
documented herein (Table 2) [4,9,10,11,12]. The time to onset
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Table 1. Laboratory findings upon initial examination in

this department.

WBC
Myelo
Band
Seg

Ly

Eo

Ba

RBC

Hb

Ht
MCV
MCH
Plt

Ret
Biochemistry
TP

Alb

AST
ALT
LDH
ALP
g-GTP
T-Bil
AMY
BUN

Cr

CRP
Ferritin
Tumor marker
CA 19-9
SPAN-1
DUPAN-2

Bone marrow examination
Nucleated cell count

Megakaryocyte count

12.9x109/L 1
1.5% 1

2.0%

77.0% 1

9.5% |

4.0%

6.0% 1
5.63x1012/L 1
15.1 g/dL
49.3% 1
87.6%

26.8% |
698.0x109/L 1
1.1%

7.6 g/dL
4.3 g/dL

16 TU/L

15 TU/L
240 TU/L ¢
141 TU/L
46 TU/L
0.4 mg/dL
76 TU/L

12 mg/dL
0.73 mg/dL
<0.3 mg/dL
12.8 ng/mL

24.2 U/mL
26 U/mL
130 U/mL

36.0x10%/uL 1
915/uL ¢

Table 1. Continuation

M:E ratio 4.74 1
Blasts 1.4% 1
Myeloid series

Promyelocytes 11.4% 1
Myelocytes 14.0%
Metamyelocytes 9.2%
Bandform 28.8% 1
Segmented 7.0% 1
Eosino. immature 7.2%
Eosino. mature 2.4%
Baso. immature 1.2% 1
Lymphocytes 1.4% |,
Plasma cells 0.2%
Megakaryocytes 0.4%
Erythroid series

Proerythroblasts 0.6%
Basophilic 1.4%
Polychromatic 13.2%
Mitotic figures 0.2%

Whole blood major ber-abl mRNA | >626 copies/assay 1
(TMA)-L

Bone marrow chromosomes

(G-band)
46,XY, t(9;22) (q34;q11.2) 19 cells/20 cells 1
46,XY 1 cell/20 cells

WBC: White blood cells, Myelo: myelocytes, Seg: segmentation, Ly: lymphocytes,
Eo: eosinocytes, Ba: basocytes, RBC: red blood cells, Hb: hemoglobin,
Ht: hematocrit, MCV: mean corpuscular volume, MCH: mean corpuscular
hemoglobin, Plt: platelets, Ret: reticulocytes, T.P.: total protein, Alb: albumin,
AST: aspartate aminotransferase, ALT: alanine aminotransferase, LDH: lactate
dehydrogenase, ALP: alkaline phosphatase, g-GTP: g-guanosine triphosphate,
T-Bil: total bilirubin, BUN: blood urea nitrogen, Cr: creatinine, CRP: C-reactive
protein, M:E ratio: myeloid:erythroid ratio, mRNA: messenger ribonucleic acid,
TMA: transcription mediated amplification.

of SN after initiation of nilotinib therapy was unclear. Of the SNs
reported, papilloma in 6 cases, gastric cancer in 3 cases, fibroma
in 3 cases, and thyroid neoplasms in 2 cases were relatively
common, while the present case is the first to be reported as
carcinoma of the pancreas. Nilotinib was given as an up-front
treatment in some instances or as a second-line treatment in
others. Therefore, the impact of these differences, if any, on the
occurrence of secondary neoplasms remains uncertain.
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Table 2. Reported secondary neoplasms associated with
nilotinib therapy.

Reference Neoplasm Reference
Number
Global phase I11 Papilloma of the skin: 3
multicenter trials Fibroma molle: 2
Cholesteatoma: 1
Gastric cancer: 1 ’
Papilloma of the oral cavity: 1
Thyroid neoplasm: 1
Japanese phase 11 Phagocytic histiocytosis: 1
study Seborrheic keratosis: 1 10
Overseas phase 11 Papilloma of the skin: 2
study Lipoma: 1 11
Thyroid neoplasm: 1
Duman et al. Lung cancer: 1
Fibroma of the skin: 1 °
Verma et al. Malignant tumor: 4 4
Postmarketing Gastric cancer: 2
clinical use surveys | Cancer of the bladder: 1
e Esophageal cancer: 1 12
Ureteral cancer: 1
Neoplastic progression: 1
Present case Cancer of the pancreas: 1

Global Phase 111
Multicenter Trials

Nilotinib prescribed for: Newly diagnosed
chronic phase of CML

Nationality Non-Japanese

Total no. of pts., n 556

Pancreatitis, n (%) 6 (1.1%)

Acute pancreatitis, n (%) 4 (0.7%)

Lipase elevation, n (%) 46 (8.3%)

Amylase elevation, n (%) 32 (5.8%)

Secondary malignancies, n (%) |9 (1.6%)

Reference number 9

CML: Chronic myeloid leukemia, n.a.: not available.
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Table 3. Reports of pancreatitis, pancreatic enzyme elevation, and secondary malignancies associated with nilotinib therapy.

Overseas Phase II | Japanese Phase

It was also reported that an increase in the incidence of
the following neoplastic changes was noted in a rat 2-year
carcinogenicity study of imatinib: adenoma/adenocarcinoma
of the kidney, urinary tract papilloma, adenocarcinoma of the
small intestine, adenoma of the parathyroid, adrenal benign
and malignant medullary tumors, papilloma/squamous cell
carcinoma of the forestomach, papilloma of the clitoral gland,
squamous cell carcinoma of the preputial gland, and papilloma
of the preputial gland [15]. In a 2-year carcinogenicity study of
dasatinib in rats, the incidence of papilloma and squamous cell
carcinoma of the uterus and adenoma and adenocarcinoma of
the prostate was observed to be increased at dose levels equal
to or even lower than a clinical exposure level [16]. Thus, the
potential risk of secondary malignancies cannot be ruled out
for nilotinib, although there are no animal experimental data
available at present. Verification by animal experiment would
be needed. Inasmuch as nilotinib and dasatinib have greater
immunosuppressive potency than imatinib, there has been
a report pointing out the risk of SNs; therefore, long-term
follow-up of accumulated cases treated with nilotinib, as is the
case with imatinib, is considered necessary [4,13].

Pancreatitis occurring during nilotinib therapy was
reported in 1.9% of patients, and this incidence rate is higher
as compared to less than 1% for imatinib, while it is unknown
for dasatinib [14,15,16]. It is assumed that nilotinib acts upon
an unknown intracellular pathway involved in calcium release
from pancreatic acini, thereby regulating pancreatic exocrine

Postmarketing

II Study Clinical Use

Surveys in
Japan

Imatinib-refractory Imatinib-refractory | Imatinib-

CML CML refractory or newly
diagnosed CML

Non-Japanese Japanese Japanese

458 34 n.a.

5(1.1%) - 2 (n.a.)

- 1(2.9%) 6 (n.a.)

59 (12.9%) 8 (23.5%) 131 (n.a.)

22 (4.8%) 1(2.9%) 28 (n.a.)

4 (0.9%) 2 (5.9%) 7 (n.a.)

11 10 12
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Figure 1. Clinical course: A diagnosis of chronic phase of
chronic myeloid leukemia was made and the patient was begun
on nilotinib at 400 mg/day. He obtained major molecular
response. He began suffering from postprandial epigastric
pain and a computed tomography scan revealed a tumor
mass in the head of the pancreas. The mass was diagnosed
as an adenocarcinoma. Nilotinib was discontinued and a
pancreaticoduodenectomy was performed. Nilotinib at 400
mg/day was reinstituted, but this was switched to dasatinib at
100 mg/day when despondency appeared. The listless feeling
then disappeared and the response is still major molecular
response with no indication of pancreatic cancer recurrence.

Figure 2. Computed tomography scans of the abdomen: (a) A
24x20-mm tumor mass was noted in the head of the pancreas
(red arrow). (b) The main pancreatic duct was dilated, but
there was neither vascular abnormality nor lymph node
swelling (red arrow).

secretion, and inhibits acinar opening/exocrine secretion by
facilitating fatty acid deposition in pancreatic acinar cells,
yet the underlying details remain to be clarified [19]. Thus,
there is the possibility that nilotinib may be a risk factor for
pancreatitis. Increased plasma lipase level was noted in 23.5%
of patients treated in a Japanese phase II study, this incidence
being particularly high as compared to 8.3% in global phase
III multicenter trials and 12.9% in an overseas phase 1I trial
(Table 3) [9,10,11]. There may be an interracial difference
in this respect. Because chronic pancreatitis represents a risk
factor for cancer of the pancreas, the possibility that nilotinib
eventually may constitute a risk factor for pancreatic carcinoma
and that Japanese race may also be a risk factor cannot be
negated [17]. The patient reported herein had no history of
pancreatitis. The present case is the first to be documented as
carcinoma of the pancreas that developed following nilotinib
therapy. Long-term outcome data analysis based on careful
follow-up observation including periodic pancreatic enzyme
checkups and by-race classification of study population is
considered to be needed.
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