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Abstract:

Dasatinib, a tyrosine kinase inhibitor, is commonly used in the treatment of chronic myelogenous leuke-
mia. A rare side effect is peripheral neuropathy. A 54-year-old woman experienced gradually accelerated

dysesthesia and hypoesthesia in her extremities, 2 months following treatment with dasatinib. Nerve conduc-

tion studies revealed a prolonged conduction velocity with temporal dispersion, indicating demyelinating pe-
ripheral neuropathy. After changing dasatinib to nilotinib, both her clinical symptoms and electrophysiologi-
cal data gradually improved. We herein report the findings of this case with a review of the pertinent litera-

ture.
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Introduction

The presence of the gene sequence BCR-ABLI1 on chro-
mosome 22 confirms the diagnosis of chronic myelogenous
leukemia (CML). Tyrosine kinase inhibitors (TKIs), which
damage cancer cells through the interruption of BCR-ABL1
signaling, are typically used to treat patients with CML.
Dasatinib, a second generation TKI, is 300 times more ef-
fective than imatinib, a first generation TKI, as shown by an
in vitro assay (1). Peripheral neuropathy associated with
dasatinib usage has rarely been reported; thus, the clinical
characteristics of the symptoms involved, and any data on
its clinical course, remain unknown. We herein report the
case of a 54-year-old woman who showed neurological
symptoms 2 months after starting treatment with dasatinib.

Case Report

A 54-year-old Japanese woman was diagnosed with CML
based on a genomic analysis that confirmed she was BCR-
ABL1 positive. She started treatment with 100 mg dasatinib,
and a complete cytogenetic response (CCyR) was clinically
achieved.

After 2 months of the initial treatment, she complained of
numbness and tingling in bilateral distal extremities. No
prior infections existed. Because of a gradual worsening of
her symptoms, she was referred to the neurology department
4 months later.

Neurological examinations revealed no abnormal findings
in the cranial nerves. Muscle strength was slightly weakened
in her distal dominant extremities with decreasing deep ten-
don reflexes. No pathological reflex was observed. The pa-
tient presented with a tingling sensation accompanied by im-
pairment of tactile and vibration sensation in the distal
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Table. Nerve Conduction Velocity Test at the Initial Examination.
Stimulation Amplitude Conduction F wave min
site Latency (ms)  (Motor: mV, velocity (m/s)  latency (ms) Fwave %
Sensory:uV)
Motor Median (L) Wrist 9.2 4.5 51.0 39.1 43
Median (L) Elbow 13.6 3.9
Ulnar (L) Wrist 4.4 10.4 51.8 33.2 6
Ulnar (L) Elbow 9.3 8.7
Tibial (R) Ankle 7.4 3.9 34.1 66.3 100
Tibial (R) Knee 17.7 2.2
Sensory  Median (L) Wrist 2.6 2.7 48.8
Median (L) Elbow Not detected  Not detected Not detected
Ulnar (L) Wrist 6.6 3.8 16.0
Ulnar (L) Elbow 11.7 1.7 48.8
Sural (R) Calf 4.6 2.5 30.7
Median Left Wrist Tibial Right  Ankle Sural Right Mid Calf
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after switching from dasatinib to nilotinib.

dominant extremities. No tremors existed. A clinical neuro-
logical examination comprehensively suggested sensory-
motor peripheral polyneuropathy.

A biochemical examination showed normal findings, in-
cluding vitamin B12, folic acid, I1gG 1,152 mg/dL, IgA 136
mg/dL, and IgM 37 mg/dL. No M protein was found by im-
munoelectrophoresis. The ¥ and A chains were not analyzed.
Antibodies associated with autoimmune disease, such as
anti-SSA, anti-SSB, anti-P-ANCA, anti-C-ANCA, and vari-
ous anti-ganglioside antibodies and cryoglobulin, were nega-
tive. A cerebrospinal fluid (CSF) examination was not per-
formed due to lack of consent from the patient. Magnetic
resonance imaging (MRI) including gadolinium contrast en-
hanced imaging revealed no abnormal findings in the bra-
chial plexus, lumbosacral plexus, and nerve root. MRI
showed no demyelination of the brain or spinal cord. A
nerve conduction velocity (NCV) revealed significantly pro-
longed distal latency and increased duration, indicating de-
myelinating peripheral neuropathy (DPN) (Table, Figure).
Based on this clinical information, the patient was first diag-
nosed with drug-induced DPN, with dasatinib as the possi-
ble causative candidate.

Two weeks after terminating treatment with dasatinib, her
symptoms gradually improved without any treatment for
polyneuropathy. One month later, 400 mg nilotinib treatment
was initiated to treat her CML. After 3 and 5 months of the
initiation of nilotinib treatment, major molecular response
(MMR) and complete molecular response (CMR) were
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Changes based on the nerve conduction study. The amplitude and distal latency improved
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achieved, respectively. A few months following these re-
sponses, the patient’s neurological symptoms disappeared,
and the results of nerve conduction studies also improved.
CMR of CML was maintained.

Discussion

To our knowledge, only one case of DPN associated with
the use of dasatinib has been previously reported (2). The
patient was treated with immunotherapy, including the ad-
ministration of intravenous immunoglobulin (IVIg) and ster-
oids, and alterations were made to the drug treatment ad-
ministered. Therefore, our case is the first report indicating
that DPN improved only by changing the drugs used.

The symptoms in this case were a sensory impairment of
the glove and stocking type, distal weakness, and a reduc-
tion in tendon reflexes. A clinical neurological examination
suggested sensory-motor peripheral polyneuropathy. Regard-
ing axonal or demyelinating disorders, NCV satisfied the
European Federation of Neurological Societies/Peripheral
Nerve Society (EFNS/PNS) demyelination criteria, including
extended distal latency and temporal dispersion. A nerve bi-
opsy was not performed, but it was thought that the patient
had demyelinating neuropathy, which showed a relatively
quick improvement thereafter. A diagnosis of Guillain-Barré
syndrome (GBS) was ruled out because the course was pro-
longed and all anti-glycolipid antibodies were negative. A
CSF examination in the previously reported case was nor-
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mal (2) but this examination could not be performed in this
case as the patient did not give her consent to undergo a
lumbar puncture. Because the patient’s symptoms improved
only after changing the drug, and she had a monophasic
course with no subsequent relapse and no nerve root abnor-
malities on contrast MRI, and chronic inflammatory demye-
linating polyneuropathy (CIDP) was therefore not consid-
ered. However, drug-related demyelinating peripheral neuro-
pathy was considered. Although this was a case of reversible
demyelinating peripheral neuropathy consistent with the pre-
vious report, the course of treatment was different.

In this case, the symptoms improved by simply changing
the drug. In the previous report (2), IVIg was administered
along with the discontinuation of dasatinib because the
symptoms had worsened relatively suddenly. Although they
improved quickly, the same symptoms worsened again when
dasatinib was resumed. The patient’s symptoms improved
after discontinuing dasatinib again, administering IVIg and
prednisolone, and switching to nilotinib; no relapse oc-
curred. In contrast, in this case, IVIg and prednisolone were
not used, and the symptoms improved only by the discon-
tinuation of dasatinib. Both cases
quickly, suggesting the possibility of a reversible pathology.
Discontinuing dasatinib early in the onset may be a factor
that could facilitate symptom reversal. In both cases, early
detection and response to symptoms were important. In par-
ticular, our case showed that symptoms can improve by only
discontinuing dasatinib. However, the discontinuation of
dasatinib could exacerbate CML. In our case, after the dis-
continuation of dasatinib, nilotinib was administered, which
has a different, off-target inhibition spectrum of tyrosine
kinases. Dasatinib has a strong Src inhibitory effect, whereas
nilotinib has no such inhibitory effect (3). After nilotinib ad-
ministration, no deterioration of the neurological symptoms
was observed. Experimental data indicate that Src is neces-
sary for Schwann cell motility, morphology, and myelination
via allopregnanolone, a neuroactive steroid. The inhibition
of Src results in Schwann cell damage (4). This finding sug-
gests that the off-target inhibitory effect of Src kinase may
be involved in peripheral neuropathy.

In addition, Src inhibition by dasatinib inhibits tumor ne-
crosis factor (TNF) a secretion (5). A decreased TNFao se-
cretion increases and prolongs the myelin-specific T cell re-
sponses and induces immune-mediated neuropathy (6). In
fact, TNFou inhibitors can cause demyelinating peripheral

improved relatively

neuropathy (7). Therefore, demyelinating peripheral neuro-
pathy could be caused by Src inhibition. The detailed
mechanism is currently unknown, and a report suggests that
nilotinib caused demyelination of the central and peripheral
nerves (8). Further evaluation of similar cases is therefore
necessary in the future.

In conclusion, although little attention has been paid to
TKI-related DPN, clinicians must be aware of this adverse
effect in future cases.
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