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CASE REPORT

Development of retinoic acid syndrome during leukopenia

Katsuki Sugiyama - Noriko Usui + Nobuaki Dobashi -
Shingo Yano * Yutaka Takei + Shinobu Takahara -
Takeshi Saito - Keisuke Aiba

Received: 20 August 2011/ Accepted: 8 November 2011 /Published online: 20 December 2011

© The Japan Society of Clinical Oncology 2011

Abstract We present a case involving a 53-year-old male
with acute promyelocytic leukemia who developed retinoic
acid syndrome (RAS) during leukopenia. He received all-
trans retinoic acid (ATRA) therapy at a dose of 90 mg/day
(45 mg/m?). On day 17, his fever increased to 38.1°C. As
pain developed in his left ankle on day 19, ATRA was
discontinued on day 20 because of the suspicion of an
adverse reaction to the therapy such as RAS. On day 28,
his fever increased markedly, and respiratory distress and
bilateral pleural effusion developed. Although his maxi-
mum leukocyte count during the course of the condition
was low (3,800/pl), steroid pulse therapy was started on
day 32. Thereafter, these symptoms improved dramati-
cally. Based on the clinical manifestations observed and
the patient’s complete response to steroid pulse therapy,
RAS was considered to have developed in the present case.
RAS is associated with the development of hyperleuko-
cytosis in most patients, but a few patients with normal
leukocyte counts have developed the syndrome. As RAS is
a fatal complication of ATRA therapy, early diagnosis and
treatment are very important. The present case emphasizes
the view that when administering ATRA, RAS should be
kept in mind at all times.
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Introduction

All-trans retinoic acid (ATRA) significantly improves the
outcome of patients with acute promyelocytic leukemia
(APL) [1]. Retinoic acid syndrome (RAS), which is the
most serious complication of ATRA therapy, presents with
clinical symptoms such as dyspnea, fever, weight gain,
hypotension, acute renal failure, pulmonary infiltrates, and
pleuropericardial effusion [2]. It is associated with the
development of hyperleukocytosis in most patients, but a
few patients with normal leukocyte counts have developed
the syndrome. Here, we report on a patient with APL who
was treated using ATRA and developed RAS during
leukopenia.

Case report

A 53-year-old male was admitted to our hospital because of
a bleeding tendency and pancytopenia in October 2002. His
laboratory data revealed a white blood cell (WBC) count of
800/pl (4% blasts and 14% promyelocytes), a hemoglobin
level of 4.3 g/dl, a platelet count of 9,000/pl, a fibrinogen
level of 137 mg/dl, and a fibrin degradation product level
of 99 pg/ml (disseminated intravascular coagulation was
noted). Bone marrow aspiration revealed hypercellularity
with 7.2% blasts and 86.0% promyelocytes. Immunophe-
notypic analysis of the leukemic cells revealed the
expression of CD13 (80.1%), CD33 (95.1%), and CD34
(25.1%). Cytogenetic analysis revealed a karyotype of 46,
XY, t(15;17)(q22;q21)[20/20]. The diagnosis of APL was
made based on the above findings. The clinical course of
the patient is shown in Fig. 1. Induction therapy with
ATRA was started at a dose of 90 mg/day (45 mg/m?).
On day 17, his fever increased to 38.1°C, and empiric
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Fig. 1 Clinical course of the patient. ATRA all-trans retinoic acid, DNR daunorubicin, mPSL methylprednisolone, WBC white blood cell,

BT body temperature, CRP C-reactive protein, BW body weight

antibiotic therapy was started. As he developed pain in his
left ankle on day 19, ATRA was discontinued on day 20
because of the possibility that it had been caused by an
adverse reaction to the therapy. On day 28, his fever
increased markedly (39°C), and hypoxemia (O, saturation
94% in room air) developed. A chest X-ray and computed
tomography revealed pleural effusion bilaterally, but find-
ings indicative of pneumonia were seen only in the lower
left lung field, suggesting that RAS had developed (Fig. 2).
At that time, since the existence of an infection could not
be completely neglected, the administration of the steroid
was interrupted. However, despite the administration of
antibiotics, the patient’s respiratory distress became worse
thereafter, and his pleural effusion tended to increase.
Although his WBC counts were consistently low, with a
maximum count of 3,400/pl during ATRA administration
and a maximum count of 3,800/ul after ATRA discontin-
uation, steroid pulse therapy was finally started on day 32
because of a suspicion of RAS having developed. There-
after, his fever, hypoxemia, pleural effusion, and left ankle
pain improved dramatically. The patient’s body weight
could not be measured when the pain was present in his left
ankle, but it became possible to start measuring it again on
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day 35 because of the improvement of his condition. At
that time, he weighed 91.6 kg, which represented an
increase of about 10 kg from the last measurement. On
day 42, his body weight had decreased to the value mea-
sured at the time of the initiation of ATRA therapy.
Thereafter, since he had not achieved complete remission,
he received 60 mg/day of daunorubicin for 7 days and
entered complete remission. Subsequently, he received
three courses of consolidation chemotherapy without
ATRA and has now been in complete remission for
8 years.

Discussion

RAS is associated with the development of hyperleuko-
cytosis in most patients, but a few patients with normal
leukocyte counts have developed the syndrome. The
pathogenesis of the syndrome is still not completely
understood. However, several possible mediators have
been identified, including hematopoietic growth factors and
cell adhesion molecules on APL cells [3]. In the reports by
Frankel et al. [2] and Tallman et al. [4], the median WBC
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Fig. 2 Chest X-ray

(a) and computed tomography
(b) revealed pleural effusion
bilaterally. Findings indicative
of pneumonia were only seen in
the lower left lung field

count at the time of RAS onset was 36,400/ul (range:
6,300-82,300/ul) and 31,000/pl (range: 6,800-72,000/pl),
respectively. In the report by Vahdat et al. [5], the median
WBC count was 34,100/ul, and one reported case had a
WBC count of no more than 5,000/ul (no further infor-
mation provided). It has also been reported that a high
WBC count at diagnosis or rapidly increasing WBC counts
during ATRA therapy could be predictive factors of RAS
[6]. Recently, Montesinos et al. identified a WBC count
greater than 5,000/l at diagnosis as an independent factor
predictive of the development of severe RAS. They clas-
sified patients with four or more symptoms of RAS as
having severe RAS. However, they did not find any rela-
tionship between the rate of WBC increase and the
development of RAS [7].

Based on the clinical manifestations observed and the
patient’s complete response to steroid pulse therapy, RAS
was considered to have developed in the present case,
which was classified as severe RAS, according to the cri-
teria described in the report by Montesinos et al. However,
the maximum WBC count during the course of this
patient’s condition was 3,800/ul (WBC count at diagnosis:
800/pl), and, as far as we know, our patient had the lowest
WBC count among all the previously reported cases. In the
present case, there was a possibility that discontinuing
ATRA before the appearance of leucocytosis contributed to
the absence of leucocytosis. Another possibility was that
differentiated APL cells were present extravascularly.
Ohno et al. reported that at least ten times more neutrophils
are present extravascularly than intravascularly. Therefore,
even if a patient shows no increase in their number of
peripheral leukocytes at the presentation of RAS, this does
not exclude an association between an increase in the
number of neutrophils and this syndrome because leuko-
cytosis eventually appears, even in cases without leuko-
cytosis at the presentation of RAS [8]. Moreover, Botton
et al. [9] reported that the early addition of chemotherapy
to ATRA in patients with newly diagnosed APL and low

WBC counts (below 5,000/pl) significantly reduced the
incidence of RAS. Their report also suggested that a large
number of neutrophils are located extravascularly.

In general, RAS is diagnosed based on clinical symp-
toms such as dyspnea, fever, weight gain, hypotension,
acute renal failure, pulmonary infiltrates, and pleuroperi-
cardial effusion [2]. However, during induction therapy it
is not uncommon for severe complications such as fever,
pneumonia, and septicemia to develop and aggravate the
patient’s general status. Therefore, diagnosing RAS is not
always easy when the patient’s WBC count is low. In the
present case, although fever and respiratory distress were
seen, the patient’s WBC counts were consistently low. In
addition, body weight could not be measured throughout
the study due to the patient suffering from ankle pain. As
RAS is a fatal complication of ATRA therapy, early
diagnosis and treatment are very important. The present
case emphasizes the view that when administering ATRA,
RAS should be kept in mind at all times.
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