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ABSTRACT
Imatinib is a CYP3A4 inhibitor, while ado-trastuzumab is a CYP3A4 substrate. Imatinib can interact with ado-trastuzumab emtansine (T-DM1) and can increase T-DM1 concentrations, leading to T-DM1-related toxicity. There is no trial or case report in the
literature on the concomitant use of Imatinib and T-DM1. Herein, we report a case in which T-DM1 was used eﬀectively with
imatinib in a patient with chronic myeloid leukaemia (CML) and metastatic Her-2-positive breast cancer. A 37-year female using
imatinib for CML was diagnosed with breast cancer and a modiﬁed radical mastectomy was performed. Skin metastasis
occurred within one year after adjuvant therapy was completed. Lung metastasis occurred after Trastuzumab + vinorelbine
treatment and T-DM1 and imatinib were given to the patient. No side eﬀects were observed except for grade 1 fatigue. This
case report is the ﬁrst to report the concomitant use of T-DM1 and imatinib in a patient of CML and metastatic breast cancer.
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INTRODUCTION

CASE REPORT

As one of the game-changer treatments in chronic myeloid
leukaemia (CML), imatinib is still used eﬀectively as the ﬁrst-line
treatment and the chronic phase of the disease.1 Pretibial-periorbital oedema, myalgia, and fatigue are common side eﬀects
of imatinib.2

A 37-year female, who has been followed up with CML since
2013 and was in molecular remission with imatinib, was
referred to surgery due to the mass in the right breast and axilla.
Physical examination and breast ultrasonography (USG)
revealed a 2 cm mass in the right breast and a 2.5 cm lymphadenopathy (LAP) in the right axilla. The patient was diagnosed
with hormone receptor-positive (HR +) and Her-2-positive
breast cancer on biopsy. The postoperative stage of the patient
undergoing right modiﬁed radical mastectomy was T2N3M0.
Trastuzumab treatment was completed for 1 year after the
patient received 4 cycles of adjuvant adriamycin + cyclophosphamide (AC), and 12 weeks of paclitaxel + trastuzumab
therapy. The patient underwent radiotherapy after adjuvant
chemotherapy (CT) and LHRH analogue and tamoxifen were
also initiated. Skin metastasis occurred within one year after
adjuvant therapy was completed. The biopsy result was compatible with HR + and Her-2 + breast carcinoma. Lung metastasis
occurred after a total of 18 cycles of trastuzumab + vinorelbine
in the patient who did not have other distant metastases. The
patient, who continued imatinib throughout this period, was still
in major molecular remission for CML. We started T-DM1 treatment for the patient who developed progression after trastuzumab + vinorelbine. No side eﬀects were observed except for
grade 1 fatigue. The patient, who had stable disease, received a
total of 15 cycles of T-DM1 with imatinib and the treatment is still
going on.

Trastuzumab emtansine (T-DM1) is a conjugate composed of a
combination of trastuzumab that targets the Her-2 receptor and
a maytansine derivative ( DM1, a microtubule inhibitor).3 T-DM1
has been shown to improve survival in metastatic Her-2-positive patients who have previously received trastuzumab and
taxane therapy4. Nausea/vomiting, fatigue, diarrhoea, and
4
thrombocytopenia are common side eﬀects of T-DM1.
Imatinib is a CYP3A4 inhibitor, while ado-trastuzumab is a
CYP3A4 substrate. Imatinib can interact with T-DM1 and can
increase T-DM1 concentrations, thereby leading to T-DM1related toxicity. Herein, we report a case in which T-DM1 was
used eﬀectively with imatinib in a patient with CML and
metastatic Her-2 positive breast cancer, which has never been
reported in the literature.
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Imatinib can increase CYP3A4 by 2-3.5-fold. Therefore, imatinib
can interact with drugs metabolised by these enzymes.5 Imatinib
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is a CYP3A4 inhibitor while ado-trastuzumab is CYP3A4 substrate, implying that imatinib has the potential to increase ado-trastuzumab concentrations and thereby can lead to ado-trastuzumab related toxicity.5
To the best of our knowledge, there is no data in the literature on
the concomitant use of Imatinib and T-DM1. The number of cases
or studies in which Imatinib and chemotherapy are used together
is very limited.6,7 Samal et al. demonstrated the eﬃcacy of using
low-dose cytarabine and imatinib together in patients with CML
6
in their prospective randomised controlled trial . In this study,
although Grade 3/4 neutropenia, thrombocytopenia, anaemia,
and nausea were more common in the combination therapy
cohort compared to the monotherapy (imatinib alone) cohort,
6
patients were generally able to tolerate combined therapy.
Fazio et al. arranged a concomitant use of imatinib and CT to a
patient with acute lymphoblastic leukaemia and published as a
7
case report. Because of the poor response to CT, they used
imatinib with cytarabine and ﬂudarabine for approximately 7
weeks.7 They did not observe any serious toxicity during this
period.7
The possibility of imatinib interaction with other drugs
metabolised by CYP3A4 and CYP3A5 enzymes may worry clinicians. Hence, Tatsuka et al. stopped imatinib for a 6-month
period in a patient with known CML and receiving adjuvant
chemotherapy for colon cancer.8 They avoided combined use
due to possible potential interactions and side eﬀects of imatinib
and CT.8 Clinicians may not always be lucky to encounter cases in
which they can take a break from one of the treatments. So, they
may have to apply combination treatments with caution like in
this case. We did not observe any signiﬁcant side eﬀects except
grade 1 fatigue in the patient who received T-DM1 and imatinib
for metastatic Her-2 + breast cancer and CML.
In conclusion, we have demonstrated with this case that T-DM1
and imatinib may be used together with caution. However, clinical trials are needed for precise information on the safe usage of
these two agents together.
PATIENT’S CONSENT:
Informed consent was obtained from the patient to publish this
case report.
COMPETING INTEREST:
The authors declared no competing interest.
AUTHORS’ CONTRIBUTION:
CK: Manuscript writing.

IB: Patient recruitment.
FBB: Data collection.
OBO: Proofreading.
All the authors have approved the ﬁnal version of the manuscript
to be published.

REFERENCES
1. Zhang BS, Chen YP, Lv JL and Yang Y. Comparison of the

eﬃcacy of nilotinib and ımatinib in the treatment of chronic
myeloid leukemia. J Coll Physicians Surg Pak 2019; 29(7):
631-34. doi: 10.29271/jcpsp.2019.07.631.
2. Dou X, Qin Y, Lai Y, Shi H, Huang X and Jiang Q.

Comparable Eﬃcacy and safety of generic ımatinib and
branded ımatinib in patients with newly diagnosed chronic
myeloid leukaemia with a consideration of socio-economic
characteristics: A retrospective study from a single centre.
Clin Lymphoma Myeloma Leuk 2020; 20(6):e304-15. doi:
10.1016/j.clml.2020.01.009.
3. Wedam S, Fashoyin-Aje L, Gao X, Bloomquist E, Tang S,

Sridhara R, et al. FDA approval summary: Ado-trastuzumab
emtansine for the adjuvant treatment of HER2-positive
early breast cancer. Clin Cancer Res 2020; 269(16):
4180-5. doi: 10.1158/1078-0432.CCR-19-3980.
4. Verma S, Miles D, Gianni L, Krop IE, Welslau M, Baselga J, et

al. Trastuzumab emtansine for HER2-positive advanced
breast cancer. N Engl J Med 2012; 367(19): 1783-91. doi:
10.1056/NEJMoa1209124.
5. Filppula AM, Laitila J, Neuvonen PJ and Backman JT. Potent

mechanism-based inhibition of CYP3A4 by imatinib explains
its liability to interact with CYP3A4 substrates. Br J
Pharmacol 2012; 165(8):2787-98. doi: 10.1111/j.14765381.2011.01732.x.
6. Samal P, Chakrabarti P, Nath UK. A prospective,

randomised study to compare the combination of imatinib
and cytarabine versus imatinib alone in newly diagnosed
patients with chronic phase chronic myeloid leukemia.
Indian J Cancer 2019; 56(3): 211-15. doi: 10.4103/ijc.IJC_
303_18.
7. Fazio F, Barberi W, Cazzaniga G, Fazio G, Messina M, Della

Starza I, et al. Eﬃcacy of imatinib and chemotherapy in a
pediatric patient with Philadelphia-like acute lymphoblastic
leukemia with Ebf1-Pdgfrb fusion transcript. Leuk
Lymphoma 2020; 61(2): 469-72. doi: 10.1080/ 10428194.
2019.1668938.
8. Tatsuta K, Harada T, Miyazaki S, Ogiku M, Hayashi T,

Tamura H, et al. Postoperative adjuvant chemotherapy for
descending colon cancer treated with ımatinib for chronic
myeloid leukemia. Gan To Kagaku Ryoho 2019; 46(8):
1319.

••••••••••

1502

Journal of the College of Physicians and Surgeons Pakistan 2022, Vol. 32(11): 1501-1502

