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Abstract

Chronic myeloid leukemia could be treated by tyrosine kinase inhibitor successfully. However, a few rare
but lethal adverse reactions have been reported. In cases of dasatinib-induced pulmonary arterial hyperten-
sion (PAH), the majority generally recovers incompletely and needs alternative TKIs for CML treatment. A
34-year-old woman diagnosed with chronic myeloid leukemia (CML) had taken dasatinib for more than two
years. Before dasatinib, she had been under nilotinib treatment for two years, achieving complete molecular
response at sixth months, but with persistent hyperbilirubinemia and epigastric discomfort. Twenty months
after shifting to dasatinib, she began to experience shortness of breath. Severe pulmonary arterial hyperten-
sion was subsequently diagnosed. After withdrawal of dasatinib, the PAH thoroughly resolved. Moreover,
complete molecular response was maintained for more than two years without additional tyrosine kinase
inhibitor (TKIs) administration. The strength of our case is that the patient fully recovered from the dasatinib-
induced severe PAH and kept complete molecular response without taking other TKIls. Early detection of the
adverse effect of dasatinib is important for better outcomes. (J Intern Med Taiwan 2019; 30: 161-165)
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Introduction

Patients with chronic myeloid leukemia (CML)
are administered with tyrosine kinase inhibitors
(TKIs) to extend their life expectancy as to that of
the general population'2:3, Subsequently, reducing
the side effects of TKI also becomes equally impor-
tant. The second-generation TKIs, such as nilotinib

and dasatinib, are treatment options with better out-
comes comparing to first-generation TKI, imatinib.
Several studies have reported the hematologic and
non-hematologic adverse effects of these TKIs#45,
Pulmonary arterial hypertension (PAH) is one of
the uncommon but severe cardiovascular compli-
cations related to dasatinib®12. Understanding the
possibility of occurrence and signs of PAH is neces-
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sary for early diagnosis and management. In addi-
tion, most of the cases of dasatinib-induced PAH
could only recover partially and another TKI for
further CML treatment is usually necessary. Here,
we report a case of CML developing critical PAH
after dasatinib therapy, and the patient achieved
complete recovery after drug discontinuation.

Case report

A 34-year-old woman presenting with marked
leukocytosis of 465,000/uL and a differential of
blast less than 10% was diagnosed with chronic
myeloid leukemia in June 2011. Philadelphia chro-
mosome, t(9;22) (q43;g11.2), and BCR-ABL fusion
gene with a subtype of p210 b3a2 were noted. She
was then prescribed with nilotinib 300 mg twice
daily. Because of the adverse effects of hyperbili-
rubinemia and persistent epigastric discomfort, she
was switched to dasatinib therapy and her total bili-
rubin level decreased from 2.24 mg/dl to a normal
level thereafter. In addition, the patient achieved
the hematologic goal within three months with TKI
therapy, the molecular response was up to 4.5 log
reduction in BCR-ABL transcript level at 6 months.

One and a half years after dasatinib therapy,
the patient experienced progressively exertional
dyspnea. Because of the New York Heart Associa-
tion (NYHA) functional class 111 symptoms, jugular

(A)

vein engorgement, and accentuated P2 on ausculta-
tion, she underwent echocardiogram, revealing an
estimated right ventricular systolic pressure (RVSP)
of 111 mmHg, dilated right ventricle and right
atrium, and normal left ventricular systolic func-
tion (Figure 1A and B). Right heart catheteriza-
tion illustrated pulmonary arterial wedge pressure
of 11 mmHg, mean pulmonary arterial pressure
of 30 mmHg, cardiac index of 2.72 L/min/m2, and
negative vasoreactivity test. Further examinations,
including pulmonary function test, arterial blood
gas analysis, and chest computed tomography scan
confirmed the diagnosis of PAH. The serologic
studies did not show evidence of human immunode-
ficiency virus infection, viral hepatitis, or connec-
tive tissue disease.

Dasatinib was withdrawn, and the patient was
put on sildenafil therapy under the impression of
drug-related PAH. The patient’s symptoms signifi-
cantly improved to NYHA functional class I, and
her follow-up echocardiogram at the fourth month
showed normal RVSP, and normalized right ventric-
ular size and function (Figures 2A and B). Sildenafil
was then tapered, and further echocardiography up
to 2 years all showed normal RVSP and normal
right ventricular performance. In addition, her CML
remained in complete molecular response without
additional TKis.

(B)

Figure 1. (A) Four-chamber view of the patient’s echocardiogram. (B) Short-axis view of the patient’'s echocardio-
gram. Echocardiograms of (A) and (B) revealed normal LV function, dilated RV (arrows) and RA, and pre-
served RV function. LV= left ventricle, RV=right ventricle, RA= right atrium.
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Discussion

Before the invention of TKIs, interferon-o
(IFNo) and stem cell transplantation (SCT) were
two major options to cure CML patientsl. However,
IFNo had many unfavorable side effects, such as
pancytopenia, flu-like syndromes, and hair loss. On
the other side, despite its high cure rate with a 3-year
survival rate of more than 80%, SCT has formidable
potential complications of graft-versus-host disease.
Without any curative attempt, patients on palliative
medications of hydroxyurea will have acute leuke-
mia with a median duration of approximately 4.5
years.

Prior to 2001, more than 2 in 3 CML patients
died 5 years after they have been diagnosed.
Because of TKI administration, the overall survival
rate of CML patients now is 89%, and the rate of
survival of CML-related death is about 95% within
3 yearst213, Thus, identifying the adverse effects
of this agent should be important to improve CML
patients’ quality of life. Imatinib is the first-genera-
tion TKI for CML patients from 2000 to 2005. Since
then, second-generation TKIs, such as dasatinib,
nilotinib, were introduced with more effective com-
plete cytogenetic response (CCyR), major molecular
response (MMR), and favorable event-free survival
(EFS)L. Hence, the current trend of CML treatment
is to use second-generation TKIls as a frontline

(A)

therapy for certain population for MMR or complete
molecular response (CMR).

The adverse effects of TKIs could be classified
as hematologic and non-hematologic events. PAH is
a rare cardiovascular complication, while the first
case of dasatinib-related PAH has been reported
in 2009'°. Montani et al. have presented 9 cases
of dasatinib-related PAH, and two of them died of
cardiac failure’. The other patients remained symp-
tomatic persistently after being switched to other
TKI drugs. It is suggested that dasatinib has a caus-
ative relationship with PAH, which may be fatal and
irreversible even after withdrawing dasatinib’12.

Instead of taking TKIs for the rest of CML
patients life in the past, physicians began to focus
on the time to stop medications!215, However, the
safety criteria for discontinuation of TKIs has not
yet been established. Several studies targeting with-
drawal of imatinib after more than 32 months of
treatment indicated 50% of molecular relapse rate
within 12 months. In 2016, one research reported
that the cumulative incidences of molecular relapse
from dasatinib or nilotinib discontinuation was 35%
by one year after at least a 3-year therapy?. It seems
that long-term discontinuation of TKIs seems pos-
sible for patients having achieved deep molecular
response for a certain period of time.

The strength of our case report is that the
patient recovered completely from the dasatinib-

(B)

Figure 2. (A) Four-chamber view of the patient’s echocardiogram. (B) Short-axis view of the patient’s echocardio-
gram. The images of (A) and (B) show the normal RV size. RV = right ventricle.
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induced severe PAH according to the NYHA
functional classification and her echocardiogram
findings. In addition, she also maintained com-
plete molecular response after discontinuation of
dasatinib for more than 2 years without additional
TKIs. Physicians should be vigilant on the potential
complication of dasatinib-induced PAH, and early
discontinuation of the agent allows the patient to
completely recovery.
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