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TaggedH1Introduction TaggedEnd

TaggedPAcute promyelocytic leukemia (APL), which accounts for
about 8% of all acute myeloid leukemias, is characterized by a
translocation between chromosomes 15 and 17. This translo-
cation involves the retinoic acid receptor alpha (RARA) gene
and the promyelocytic leukemia (PML) gene resulting in the
PML-RARA fusion. TaggedEnd

TaggedPOne consequence of PML-RARA fusion is a blockage of leu-
kemic cells differentiation that are arrested at the promyelo-
cyte stage. Thus, PML-RARA fusion renders APL sensible to
agents that can induce cell differentiation, such as all-trans
retinoid acid (ATRA). TaggedEnd

TaggedPThe introduction of ATRA changed APL treatment. Once
considered the most catastrophic leukemia subtype APL is
now a highly curable disease. Treatments combinations using
ATRA has been associated with 80−95% remission rates. TaggedEnd
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TaggedPDespite its unquestionable role in APL management, ATRA
can cause important side effects. Differentiation syndrome, a
relatively common ATRA complication, can induce hypoten-
sion, dyspnea, fever and can even be lethal. Other ATRA side
effects include genital ulcers and vasculitis. TaggedEnd

TaggedPHere we present a rare but important complication of
ATRA therapy. A 36-year-old male patient that developed
myositis during his frontline therapy for APL. TaggedEnd
TaggedH1Case presentation TaggedEnd

TaggedPA 36-year-old male, with no significant medical history aside
from nephrolithiasis, presented headaches fatigue, petechial
rash and hematomas for the past 30 days and was admitted
for investigation. Laboratory evaluation demonstrated a
hemogloblin of 8.3 g/dl, platelets count of 41 £ 109/l and leu-
cocytes of 5.2 £ 109/L of which approximately 30% were circu-
lating promyelocyte with auer rods. Coagulation studies
showed an international normalized ratio (INR) of 1.65, acti-
vated partial thromboplastin time (aPTT) of 23 seconds and
fibrinogen of 77 mg/dL. He promptly received ATRA (45 mg/
e Terapia Celular. Published by Elsevier España, S.L.U. This is an
mons.org/licenses/by-nc-nd/4.0/).
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TaggedEndTaggedPm2 orally per day fractionated into 2 doses) and supportive
care that included cryoprecipitate and platelet transfusions.
On the following day a bone marrow aspiration was made
showing 84% of promyelocytes, karyotype reveled 15;17 trans-
location in 4 metaphases (47, X+8[7]/47,idem, t(15;17)[4]/46xy
[9]) and fluorescent in situ hybridization test detected PML-
RARA fusion. TaggedEnd

TaggedPAlong with ATRA the patient received 4 doses of idarubicin
12 mg/m2 on days 3, 5, 7 and 9 days, levofloxacin and flucona-
zole as antimicrobial prophylaxis. TaggedEnd

TaggedPHis treatment course was uneventful until day 9 when he
presented with the onset of a fever (axillary temperature of
38.8°C) with no others complaints. There was no weight gain,
edema, dyspnea, skin rashes or any other signs or symptoms
suggestive of differentiation syndrome. TaggedEnd

TaggedPBroad-spectrum antibiotics were started but he remains
febrile despite the treatment. Central and peripheral blood
cultures were drawn every 48 hours. Urine culture were
ordered despite the lack urinary tract symptoms. Contrast-
enhanced sinus-chest-abdomen-pelvis computed tomogra-
phy and galactomannan assays were done. No bacterial or
fungal infections were identified. He also underwent trans-
thoracic echocardiography with no evidence of a vegetation
indicative of infective endocarditis. Levels of C reactive pro-
tein (CRP) rose rapidly since the onset of the fever. Achieving
a peak of 17.63 mg/dl (laboratory reference < 0.5 mg/dL) on
day 13.TaggedEnd

TaggedPOn day 14 he developed a moderate burning sensation
while eating. Oral cavity examination showed necrotic ulcers
in gingival mucosa. The oral medicine team was contacted
and photobiomodulation therapy was performed. By day 20
his pain was gone, the aspect of the oral cavity was better and
CRP levels dropped, yet his fever persisted. TaggedEnd
TaggedFigure

Figure 1 –Curves showing the C reactive protein and Creat
TaggedPDespite the high temperature his clinical condition was
excellent until day 24 when he complained of severe pain
in his right calf. Physical examination showed redness,
swelling, tenderness and pitting edema. No abnormalities
were seen in his left leg. Our main hypothesis at the time,
deep vein thrombosis, was ruled out with a negative lower
limb doppler ultrasound. Creatine phosphokinase levels
(CPK) were within normal ranges: 178 U/L (laboratory refer-
ence 39-308 U/L). CPK and CRP levels during his admission
can be seen in Figure 1. TaggedEnd

TaggedPOn day 25 his calf pain got worse and CRP levels once more
rose, he developed renal dysfunction, hypotension and was
transferred to the intensive care unit (ICU). Just before ICU
admission a magnetic resonance imaging (MRI) of his right
leg was done showing an important volumetric increase in
medial and lateral gastrocnemius and mild edema. The find-
ings were suggestive of myositis. We hypothesized that it was
an ATRA side-effect. TaggedEnd

TaggedPConsulting the medical literature, we observed that ATRA
related myositis was managed in the same way as differentia-
tion syndrome, so on day 26 ATRA was discontinued and
therapy with intravenous dexamethasone (10 mg every 12
hours) was started. On the following day his clinical condition
improved dramatically; he become afebrile, his renal function
got better, his calf redness and swelling were less pronounced
and CRP levels dropped. On day 29, 3 days after ATRA with-
drawal, the pain had completely gone and all inflammatory
signs of his calf had disappeared.TaggedEnd

TaggedPOn day 30 ATRA was restarted at usual dose (45 mg/m2 per
day). On day 31 he left the ICU and on day 32, as there was no
sign of myositis recurrence, there dexamethasone was dis-
continued without tapering. On day 34 we repeated the MRI
with evident improvement in the myositis (Figure 2). A bone
ine phosphokinase levels during patient’s admission. TaggedEnd



TaggedFigure

Figure 2 –Axial view of lower extremity T1-weighted magnetic resonance imaging (MRI), before (A) and after (B) all-trans reti-
noid acid withdrawal and dexamethasone therapy. Edema (red arrow) seen in the first MRI (A) can no longer be seen in the
second one (B). TaggedEnd
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TaggedEndTaggedPmarrow aspirate was done showingmorphologic andmolecu-
lar remission. Patient was discharged from hospital on day 35. TaggedEnd

TaggedPATRA was again used in his consolidation treatment
which started 3 weeks after hospital dismissal. At the time of
this writing, he is receiving maintenance with 6-mercaptopu-
rine, methotrexate and ATRA. He remains in remission from
his leukemia and did not experience myositis recurrence. TaggedEnd
TaggedH1DiscussionTaggedEnd

TaggedPATRA has introduced a new era in the management of APL
but unfortunately it is not free from serious complications.
Here we present a rare and potentially life threatening ATRA
side effect. Patient�s main events are summarized in Figure 3. TaggedEnd

TaggedPFrom our literature search, we found 15 reported cases of
ATRA-related myositis from 13 articles.1-13 Case reports fea-
tures are summarized in Table 1. Mean and median age at the
onset of ATRA-related myositis (data from the 15 reported
cases plus this report) was 31.7 and 31 respectively. Only 7 of
the 16 patients were male. TaggedEnd

TaggedPThe mean and median time interval between ATRA intro-
duction and myositis was 18.9 and 18 days respectively.

TaggedFigure

Figure 3 –Timeline show
TaggedEndTaggedPDifferentiation syndrome onset is more rapid, which has
been reported in a range of 7 to 12 days after initiation of
ATRA. TaggedEnd

TaggedPAll patients had lower limb involvement (16 out of 16
cases) which is often bilateral (10 out of 16 cases). One case
had associated deltoid involvement 5 and another one had
associated hip involvement.11TaggedEnd

TaggedPNon-musculoskeletal involvement is commonly associ-
ated with ATRA-related myositis. 4 cases reported skin
involvement,2,3,5,6 1 lung involvement,12 1 heart involvement
7 and 1 skin and lung combined involvement.2 On day 14, our
patient evolved with gingival necrosis, it is not clear if it was
ATRA-related side effect. Gingival hyperplasia has already
been reported with ATRA therapy inclusive associated with
myositis.5 However, our patient showed improvement of oral
lesions and reduction in CRP values with photobiomodulation
and antibiotics even before ATRA withdrawal. Therefore, we
do not believe that this manifestation was directly related to
ATRA. TaggedEnd

TaggedPATRA-induced myositis and differential syndrome have
many similarities; they both occur 2 to 3 weeks after treat-
ment, are associated with skin involvement and may cause
hypotension. Maybe the pathogenesis of both syndromes are
ing the main events. TaggedEnd
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TaggedEndTaggedPsimilar. ATRA is thought to induce a release of cytokines
which can lead to an important inflammatory response.
Inflammation is also commonly associated with ATRA-
related myositis. All but 2 cases presented fever. In addition
to our report, 3 other articles mentioned CRP values all of
which were elevated.8,12,13 For that reasons it is possible to
hypothesize that myositis is just a spectrum of differentiation
syndrome. It is also possible that ATRA related myositis is a
"localized" manifestation of differentiation syndrome. Eyes
and the heart involvement, for example, have already been
described as localized presentations of differentiation syn-
drome. In our opinion the physiopathological hallmark of
myositis and differentiation syndrome are the same: ATRA-
induced inflammation. TaggedEnd

TaggedPCPK levels in ATRA-related myositis are not universally
elevated. In addition to our case, 3 other reports mention nor-
mal CPK levels.3,4,11 Anyway, it is interesting to note that
despite our patient's CPK levels were always within normal
limits, after treatment, his CPK levels dropped more than
4 times (Figure 1). Therefore, as CPK levels may not help, diag-
nosis of ATRA-related myosisitis relies upon clinical suspi-
cion and is confirmed with medical imaging. We confirmed
the diagnosis with MRI, but ultrasound 7 and computed
tomography 6 have already been used with success. TaggedEnd

TaggedPIn our opinion this case illustrates very well a rare and
important ATRA-related complication which can have devas-
tating effects if it is not rapidly treated. In our case, once myo-
sitis was recognized, inflammatory markers and organ
damage responded rapidly to a short course of high-dose ste-
roids. This highlights the importance of prompt recognition
of this complication, given its potentially life-threatening
course early introduction of corticosteroids and ATRA sus-
pension is of utmost importance. Clinicians should be aware
that ATRA side effects can go much further than the classical
findings of differentiation syndrome.TaggedEnd
TaggedH1Conflicts of interest TaggedEnd

TaggedPNone. TaggedEnd
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