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Case Report

Acute myolysis in patients on tyrosine kinase
inhibitor therapy for chronic myeloid leukemia
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Abstract: Patients on tyrosine kinase inhibitor therapy for chronic myeloid leukemia are often found to have elevated
creatinine kinase levels on routine bloodwork and are asymptomatic. Here we report 4 cases of significant acute
symptomatic jumps in levels with associated rhabdomyolysis that resolved with drug cessation. Etiology of the acute
jumps is not known and this finding does not appear to be related to any one specific tyrosine kinase inhibitor, as 4

different tyrosine kinases were involved.
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Introduction

The past quarter century has seen the amazing
change in the outcome of chronic myeloid leu-
kemia (CML) from a near fatal disease unless
stem cell transplanted to a chronic or even cur-
able disease with near normal survival [1].
Tyrosine kinase inhibitor (TKI) therapy has be-
come the standard of care with a number of
drugs with different characteristics available
[2]. Patients may now face side effect with long
term use of a drug that may be chronic or
appear later in therapy [3]. An early acute side
effect that was noted with the earliest imatinib
studies and then with other drugs to a lesser
extent was muscle aches. An attempt to corre-
late this to elevations in creatinine kinase (CK
or CPK) revealed that some patients with mus-
cles aches had no elevation and some patients
with no aches did. In fact, the CK elevation was
not an uncommon finding [4]. Usually the eleva-
tion was not great, around twice the upper lim-
ited of normal, and had no cardiac implications
or elevations in ESR or myeglobinuria. No long
term sequelae were observed, even with con-
tinuing the effective CML therapy. In some
cases, acute significant elevations that could
be symptomatic could occur, often when cer-
tain statins or other drugs were added or with
aggressive physical work or exercise, especially

if protein supplements were added. Again no
myoglobinuria suggesting rhabdomyolysis, or
ESR elevations were observed [5]. The instigat-
ing event could be well established and the
problem resolved quickly with holding the drugs
for a week or two. A drug switch would often be
all that is necessary.

CML is diagnosed by characteristic morphology
on blood film and bone and with the specific
Philadelphia-positive chromosome and/or the
bcr:abll gene rearrangement. Treatment in-
volves the use of TKIs of which there are now
more than six on the market and survival in
compliant patients, is essentially that of age-
matched controls. Roughly a third of patients
may actually be able to discontinue therapy
(treatment-free remission or TFR), with the rest
remaining on life-long therapy.

In addition, a musculoskeletal TKI withdrawal
syndrome has been described that develops a
month or two after DKI discontinuation, usually
resolves by six months without intervention, but
sometimes requires the use of pain/anti-inflam-
matory medications, rarely restarting the TKI,
and even more rarely does not resolve [6]. In
the latter case, investigation for other rheuma-
tological conditions should be initiated.
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In all cases, the cause of the elevation and
symptoms cannot be identified. This issue is
not specific drug related, can be quite signifi-
cant and debilitating, but resolves quickly on
holding the drug. A switch in the drug being
used maintained the CML therapy efficacy
without recurrence of the symptoms. Here we
report four cases involving four of the first-line
approved CML TKI medications as examples
and describe the management. In none of
these cases was there an identified etiology.

Case 1

58 year old woman with no co-morbidities and
with low Sokal chronic phase CML, diagnosed
with standard bloodwork, bone marrow, cyto-
genetics and molecular testing, and treated
with 400 mg imatinib daily for 5 years with a
stable 4.3-log (0.01% IS) response, presents
with severe muscle pain. Examination positive
for muscle tenderness only. Baseline CK st-
able at 1.4 times ULN. On this occasion CK 21
times ULN. Liver enzymes, troponin, ESR all
normal. Urine negative for myeglobin. Imatinib
was held with resolution of symptoms within 4
days. Elected treatment-free remission option
and has been successful.

Case 2

32 year old man with no co-morbidities and
with low Sokal chronic phase CML diagnosed
with standard bloodwork, bone marrow, cytoge-
netics and molecular testing, and treated with
400 mg imatinib daily for 2 years with a stable
3.8-log reduction (0.02%) response, presents
with severe muscle pain. Examination remark-
able for diffuse muscle tenderness. Baseline
CK stable at 2.1 times ULN. On this occasion
CK 8 times ULN. Liver enzymes, troponin, ESR
all normal. Urine negative for myoglobin. Im-
atinib held and symptoms resolved within 10
days. Started on 50 mg dasatinib daily and
CK stable at 1.4 times ULN. No loss of molecu-
lar response. Within 4 months, recurrence of
musculoskeletal pain. Work up again unre-
markable. CK now 7 times ULN. Dasatinib held
and symptoms resolved in 5 days. Started on
450 mg nilotinib daily with no loss of response
and no symptoms. Stable now for 2 and %2
years. Nilotinib dose now reduced to 300 mg
daily.
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Case 3

49 year old man with hypertension and inter-
mediate Sokal chronic phase CML, diagnosed
with standard bloodwork, bone marrow, cytoge-
netics and molecular testing, and treated with
dasatinib dose reduced to 50 mg daily, pres-
ents with pleural effusions which are recurrent
over 3 years. Molecular response was a sta-
ble deep molecular response (DMR, 4.5 log or
0.0032% IS or better). CK remained within nor-
mal limits. Dasatinib held and switched to 300
mg boutinib daily for 3 years with ongoing sta-
ble DMR (no disease detectable with 4.5 log
sensitive assay) presents with muscle pain
while on a cruise. Work up unremarkable ex-
cept CK elevated to 6 times ULN. Mild transa-
minitis (ALT, AST both less than twice ULN),
ESR, troponin normal. Urine negative for myo-
globin. Bosutinb held and symptoms resolved
within 6 days. CK normalized. Transaminases
normalized off alcohol. Elected treatment free
attempt and this remains successful at 1 and
¥ years.

Case 4

64 year old man with no co-morbidities and low
Sokal chronic phase CML, diagnosed with stan-
dard bloodwork, bone marrow, cytogenetics
and molecular testing originally treated with
imatinib for 9 months which was discontinued
because of inadequate response. Switched to
nilotinib, originally at 400 mg BID an attained
a stable 3.6 log (0.04% IS) response for nearly
11 years. Nilotinib dose had been tapered to
400 mg daily with no loss of response. CK sta-
bly elevated at 1.8 times ULN. Presents with
7 day history of severe muscle pain. Exam
remarkable for diffuse muscle tenderness. CK
elevated to 11 times ULN. Transaminases, tro-
ponin, ESR all normal. Urine negative for myo-
globin. Nilotinib held and symptoms resolved in
12 days. CK returned to normal levels. Elected
to go back on imatinib at 300 mg daily and
molecular response stable, CK normal now for
2 years.

Discussion
Non-inflammatory myositis is an uncommon

scenario, but here we have 5 episodes in 4
patients on 4 different TKls for CML. No cases
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with newer drugs have been seen or reported.
It is highly unlikely that the TKI was responsi-
ble for these acute myositis episodes as the
patients had all been on therapy for years with
no such symptoms. Whether the TKI was
responsible for the susceptibility to an un-
known insult, is again unknown. Despite this,
prompt suspension of the different TKI thera-
pies resulted in improvement and in fact nor-
malization of symptoms suggesting some kind
of relationship. Without any identified cause
and effect or relationship to any specific drug,
there can still be lessons to be learned however
from these acute events.

1. Elevated CK can occur with TKI CML therapy.
It is usually not significant, has no apparent
long term implications and can occur at least
with all first and second generation TKils. It
should be routinely monitored.

2. There appears to be no real correlations to
low grade muscle pain and CK elevation.

3. An acute occurrence of severe muscle pain
should be investigated with CK, transaminas-
es, ESR, and urine for myoglobin plus any other
tests suggested by history and exam.

4. Rhabdomyolysis does not seem to be associ-
ated with this phenomenon.

5. With no other etiologies and non-inflammato-
ry in nature, TKI should be held and resolution
should be seen promptly.

6. Acute significant elevations in CK on routine
blood tests even without symptoms, should ini-
tiate questioning on new drugs, supplements,
excessive exercise, and protein supplement
usage. Again, holding these should result in
resolution if responsible. Additional tests can
be considered.

7. With resolution of symptoms, options can
include a switch in TKI as the event is idiosyn-
cratic, or a treatment free remission attempt if
appropriate. Restarting the same TKI should be
done with informed consent, caution, and close
observation, and perhaps is the less predict-
able choice.

Being sure this is a real myositis or not, if symp-
toms do not respond to holding the drug is then
the question [7]. Rheumatologiclal disorders
have been found to be associated with myelo-
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proliferative neoplasms [8] and with cancer
immunotherapy [9], but again an acute onset in
a symptomless patient suggests and alterna-
tive etiology. Paraneoplastic rheumatological
conditions are also known, but usually not with
myeloid malignancies [10]. In addition, some
infections can be associated with myositis.

Myositis if the cause is uncertain, should be
worked up with the appropriate consultation.
Newer blood tests [11] and even biopsy [12]
may lead to a diagnosis. Of course it should be
remembered that in a disease where the me-
dian age of diagnosis in the western world is
around 65 years old, other diseases such as
osteoarthritis and polymyalgia, to name just a
couple can develop, totally unrelated to the
CML. The primary response to this diagnosis is
to stop the TKI and see if the symptoms and
bloodwork resolve. As quoted by Araceli Jasso
- “You know you're getting old when everything
hurts, and what doesn’t hurt, doesn’t work”.
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