
All–Trans-Retinoic Acid–induced Myositis in a
Child with Acute Promyelocytic Leukemia

Anthracyclin-based regimens and all-trans-
retinoic acid (ATRA, tretinoin) as differentiating
agent are commonly utilized for the treatment of
acute promylelocytic leukemia (APL). There are
many adverse effects that may be seen during the
use of ATRA in patients with APL. Of these,
ATRA-induced myositis is rarely described in
adults and rare in the children with APL. Herein,
we report an 11-year-old girl with APL who devel-
oped ATRA-induced myositis during induction
treatment. 
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Acute promyelocytic leukemia (APL) (M3 by FAB clas-
sification) is characterized by typical morphologic find-
ings, a balanced reciprocal translocation between the
long arms of chromosome 17 and 15 t (15;17), and usual-
ly the presence of coagulopathy.1-3 Acute promyelocytic
leukemia with these distinctive features constitutes
approximately 10% of acute myeloblastic leukemia in
children likewise in adults.4,5

Anthracyclin-based regimens and all-trans-retinoic acid
(ATRA, tretinoin) as differentiating agent are commonly
utilized for the treatment of APL. However, the use of
ATRA may have some adverse effects including retinoic
acid syndrome that is characterized by fever, dyspnea,
weight gain, pleural or pericardial effusions and hypoten-
sion, and acute neutrophilic dermatosis (Sweet’s syn-
drome), hyperleukocytosis, and ATRA-induced myositis
in rare cases of adults and children.6-13 Herein, we describe
an 11-year-old girl with APL who developed ATRA-
induced myositis during induction chemotherapy.

An 11-year-old girl was admitted to our hospital
because of fever, fatigue, headache, sore throat, nausea,
vomiting, and abdominal and bone pain. Physical exami-
nation revealed fever (37.5°C), pallor, wide-spread
petechia, dyspnea, tachycardia and paronychia of fifth
finger on her right hand. Results of the laboratory inves-
tigation were as follows: white blood cell count 22900/µl
(on peripheral blood smear: myeloblast 14%, abnormal
promyelocytes without Auer rod 46%, myelocyte 16%,
metamyelocyte 2%, lymphocytes 20%, monocytes 2%)
hemoglobin 9.4 g/dl and platelets 15000/µl, the erythro-
cyte sedimentation rate 100 mm/h, normal liver and kid-
ney function tests, LDH 490 IU/L (140-300 IU/L), pro-
thrombin time 15.8 sec. (normal: 11-15 sec.), activated
partial thromboplastin time 31.3 sec (normal: 25-36 sec),
fibrinogen 337 mg/dL (200-400 mg/dL). Bone marrow
aspirate displayed a morphologic and cytogenetic diagno-
sis of APL (FAB M3) in a hypercellular marrow.
Cytogenetic studies confirmed the presence of the char-
acteristic 15;17 translocation in 9 of 20 metaphases, and
the characteristic fusion of PML and RARA was detected
by PCR.

The chemotherapy protocol (APL-93 protocol) that
consisted of ATRA (45/mg/m2/d, days 1-28), cytosine ara-
binoside (200 mg/m2/d, days 1-7), and daunorubicine (60
mg/m2/d, days 1-3) was given. She experienced an
episode of neutropenic fever while receiving chemother-
apy no coagulopathy was observed. Despite the antibiot-
ic treatment with third-generation cephalosporin,
amikacin, vancomycin and clarithromycin, the body tem-
perature did not decrease. No pathogenic organisms were
isolated on repeated blood and urine cultures. On day 5,

the patient complained of pain in lower extremities.
Physical examination revealed tenderness and firmness in
the affected muscles and analgesics were given to relieve
the pain. On day 11, she complained of severe pain in
both arms with similar findings as seen in the lower
extremities. Myositis was suspected. Creatine kinase,
aldolase and LDH values were 40 U/L (normal=25-192
U/L), 5.30 U/L (normal=2.30-13.50 U/L) and 321 U/L
(normal=240-480 U/L), respectively.
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Figure 1. Axial (A) and coronal (B) T2-weighted MR images of the
thighs show hyperintense hematoma containing low intensity
peripheral rim in the left vastus lateralis and multiple areas of
increased signal intensity in the anterior and posterior muscula-
ture on both thighs consistent with inflammation.

Figure 2. A coronal T1 weighted image of the thighs demonstrates
diffuse infiltration of marrow in the femoral shafts epiphysis



Ultrasonography of the affected region demonstrated
that there was an echogenic lesion which contains
necrotic areas and heterogeneous internal echogenity,
located in the muscle just anterior to the femur. The
lesion’s diameter was approximately 2x2 cm which was
located 1.5 cm below the skin surface. Also there was
similar lesion at the right forearm.

Magnetic resonance (MR) imaging of the same region
showed low signal intensity suggesting the diagnosis of
hematoma in the left vastus lateralis, multiple areas of
increased signal intensity in the anterior musculature on
both thigh due to myositis (Figure 1), and diffuse infiltra-
tion of marrow in the femoral shafts (Figure 2).

A working diagnosis of ATRA-induced myositis was
made, and intravenous dexamethasone therapy (0.3
mg/kg/d) was started on day 16. ATRA was not discon-
tinued during steroid therapy. On day 17, the patient’s
fever resolved and in the ensuing days her pain decreased
and the muscles felt softer and less tender. On day 19, use
of dexamethasone was discontinued. On day 20, she
experienced high body temperature (39.7°C) and abdom-
inal pain. Examination showed abdominal tenderness.
Therapy with intravenous dexamethasone (0.3 mg/kg/d)
was reinstituted on day 21. Once again there was a
prompt resolution of pain and fever. On day 25, therapy
of dexamethasone was again discontinued. The patient’s
symptoms did not recur. A bone marrow aspirate
obtained on day 28 confirmed a morphologic and cytoge-
netic remission.

All–trans-retinoic acid is an effective agent to induce
remission in patients with a molecular diagnosis of acute
promyelocytic leukemia.15-17 The common adverse effects
of ATRA therapy that are headaches, intracranial hyper-
tension, skin reactions, cheilitis, nausea, vomiting, bone
pain, nose and ear congestion, tonsillar and servical lym-
phadenopathy, thrombosis, weight gain, congestive heart
failure, pericarditis, hepatic or renal biochemical abnor-
malities, the retinoic acid syndrome and Sweet’s syn-
drome.18-20

Till today to our knowledge, ATRA induced myositis
have been reported in nine adult patients, and only two
pediatric patients including ours’ (Table 1). All reported
cases with ATRA-induced myositis involved lower
extremities, frequently being bilateral (7/11 patients,
including ours).7-14 Interestingly, myositis in our patient
involved bilateral upper and lower extremities. The medi-
an time to onset of muscular symptoms from beginning
of induction with ATRA was 18 days (9-24 days) in the
current literature. However, the symptoms began earlier
(on day 5) in our case.

The mechanism of ATRA-induced retinoic acid syn-
drome and, Sweet’s syndrome remains unclear. Several
mechanisms that are play a role in the pathogenesis of

ATRA-induced myositis including environmental factors
and abnormalities in leukocytes, surface integrins and
their receptors, and cytokines.9

As typically occurs in Sweet’s syndrome and ATRA
induced myositis, all patients rapidly responded to a
short course of corticosteroids and discontinuation of
ATRA therapy without recurrence of symptoms.8-13 The
same response was observed in our patient after the insti-
tution of dexamethasone treatment even without discon-
tinuation of ATRA. Thus, corticosteroids seem to be the
drug of choice in the treatment of ATRA-induced myosi-
tis without discontinuation of ATRA.

In conclusion, although ATRA-induced myositis has
been an unusual adverse effect of ATRA therapy in APL,
it has distinctive clinical features and MR findings that
should allow its recognition in order to initiate prompt
steroid therapy. If myalgia and fever of unknown origin
develop during treatment with ATRA, ATRA-induced
myositis should be considered and a diagnostic work-up
should be performed.
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Table 1. Reported cases of ATRA-induced myositis. 

References Age Sex Skin lesions Fever Time to ATRA Affected muscles Bilateral Creatine kinase values
(years) induced myositis (days)

7 28 F Yes Yes 9 Calf No Unknown
7 48 F Yes Yes 17 Thigh No Unknown
8 28 F No No 23 Calf Yes Normal
9 39 M Yes Yes 18 Thigh-Calf Yes Normal
9 35 F No Yes 20 Calf Yes Increased
10 33 M Yes Yes 18 Unknown Yes Increased
11 45 M No Yes 24 Thigh-Cardiac Yes Increased
12 27 M Yes Yes 20 Calf Yes Increased
13 6 F No Yes 10 Thigh-Deltoid No Unknown
14 18 F No Yes Not Avaliable Thigh No Unknown

Current Case 11 F No Yes 5 Calf-Arms Yes Normal
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