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Case Report
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Retinoic acid syndrome (RAS) is the clinical syndrome that occurs after treatment of acute
promyelocytic leukemia with all-trans-retinoic acid (ATRA). The patients experience fever, dyspnea,
hypotension, respiratory distress, edema and weight gain. Chest x-ray will show pulmonary infiltrates
and pleuropericardial effusion. The onset of this syndrome is usually 5-21 days after ATRA treatment
when white blood cell counts are rising more than 10,000/cu.mm. The authors have reported a case of
RAS. The patient was a 29-year-old man who had been working in a battery manufacturing factory for
7 years. He presented with easily bruising for one month.  The initial blood test showed hematocrit of
36.2%, white blood cells count of 3,200/cu.mm with 28% neutrophils, 20% lymphocytes, 2% eosinophils
and 50% promyelocytes and platelet of 20,000/cu.mm. Peripheral blood smear revealed numerous
fragmented red blood cells. Bone marrow examination showed hypercellularity with abnormal promyelocytes
of 95% and bone marrow cytogenetics was translocation of chromosome 15 and 17 [t (15;17)(q22;q12)].
The diagnosis was acute promyelocytic leukemia and the patient was treated with ATRA 45 mg/m2/day
per oral starting on day 1 and intravenous idarubicin 10 mg/m2 on day 4, 5 and 6. On day 13, he had
a body temperature of 39 ÌC and a dry cough. The white blood cells were rising to 7,400/cu.mm with
16% neutrophils. On day 18, he had oliguria, high grade fever, hypotension, cough with chest pain and
white blood cells rose to 21,300/cu.mm with 65% neutrophils and rising of blood urea nitrogen and
creatinine. Chest x-ray showed enlarged cardiac shadow with pleural effusion. Echocardiogram revealed
moderate amount of pericardial effusion. The diagnosis of RAS was made and ATRA was withdrawn.
Intravenous dexamethasone 4 mg every 6 hours and hemodialysis was started. The patientûs symptoms
improved dramatically and bone marrow examination was in complete remission. He was subsequently
given cytarabine and idarubicin as consolidation. This patient had clinical manifestation consistent with
RAS, which improved after prompt treatment.
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Acute promyelocytic leukemia (APL) is a
distinct subtype of acute myeloid leukemia (AML)
having specific characteristics and evolution
of treatment. APL has been characterized by
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life-threatening coagulopathy(1) since 1957 and is
highly sensitive to anthracyclines compared with
other subtypes of AML reported since 1973. The
specific cytogenetics(2) in APL is reciprocal
translocation of chromosome 15 and 17 [t (15;17)]
which was discovered in 1976. In 1987 APL was
shown to be sensitive to all-trans-retinoic acid
(ATRA)(3) and since 1991 it has been known that t
(15;17) causes chimeric PML-RARα fusion gene(4).
In 1988, APL was also discovered to show
sensitivity to arsenic trioxide.

At present APL can be cured in more
than 70% of patients. High sensitivity of APL to
anthracyclines is the result of leukemic cells having
lower P-glycoprotein, lung resistance-related protein
(LRP) and multidrug resistance-associated protein
(MRP). The mechanism of ATRA-induced remission
is caused by the differentiation of leukemic cells.
ATRA can also downregulate tissue factor causing
decreased thrombin generation, disseminated
intravascular coagulation (DIC) and fibrinolysis.
The combination of ATRA and chemotherapy in
remission induction can cause rapid resolution of
life-threatening coagulopathy, decreased relapse rate
compared with chemotherapy alone and prolonged
disease free survival and overall survival(5).

The standard treatment of APL consists
of ATRA 45 mg/m2/day per oral for 45-90 days
combined with anthracyclines such as idarubicin.
After complete remission is achieved, anthracycline-

based chemotherapy for 2-3 cycles is used as
consolidation. Subsequently, ATRA, along with low
dose methotrexate and 6-mercaptopurine (6-MP) is
administered as maintenance treatment(6).

Retinoic acid syndrome (RAS)(7) is the
clinical syndrome developing after ATRA
administration in APL patients. The incidence of
RAS is 25% in the patients receiving ATRA as the
sole agent in the induction period and the onset is
usually 5-21 days after treatment. The syndrome
consists of respiratory distress, pulmonary infiltrates
and acute renal failure. Hypotension, pleuroperi-
cardial effusion and cardiovascular collapse are also
the associated clinical findings. The differential
diagnosis of RAS is septicemia which is treated
differently. The clue for the diagnosis of RAS is
leukocytosis more than 10,000/cu.mm. The treatment
of RAS is discontinuation of ATRA and admini-
stration of high doses of corticosteroids. Hydro-
xyurea or cytosine arabinoside along with
anthracycline can also be used. It is shown that the
incidence of RAS is decreased if both ATRA and
chemotherapy are given concomitantly in remission
induction as shown in Table 1.

Case Report

A 29-year-old man, a worker in a battery
manufacturing factory for 6 years, presented with
spontaneous and bruising with epistaxis for 1 month.
He denied any previous medical problem and never

Table 1. The incidence and outcome of RAS(5)

                Mortality

Pts with RAS All pts

MSKCC 78 ATRA 27% 29% 8%
NAI 167 ATRA 26%  5% 1%
APL 413 ATRA ± chemo 15% 8% 1%
JALSG 196 ATRA ± chemo 6% 9% 0.5%
GIMEMA 480 ATRA ± chemo 9% 4% 0.4%
PETHEMA 123 ATRA ± chemo 6% 17% 0.8%
ALSG 87 ATRA ± steroids 16% 21% 3%

MSKCC = Memorial Sloan-Kettering Cancer Center, NAI = North American Intergroup, APL = Acute promyelocytic leukemia study
group, JALSG = Japan acute leukemia study group, GIMEMA = Gruppo Italina Malattie Ematologiche dellû Adulto, PETHEMA =
Programma para el Estudio de la Terapeutica en Hemopatia Maligna, ALSG = Acute leukemia study group

Study N Induction Incidence
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used any medication. He did not drink or smoke.
Physical examination revealed a body temperature
of 37 ÌC, pulse rate 80/minute, respiration 18/minute
and blood pressure 120/80 mmHg. He was acutely
ill, mildly pale and without jaundice. There were
multiple hemorrhagic spots sized 0.5 cm. in the
buccal mucosa. Liver, spleen and lymph nodes were
impalpable. Numerous petechaie and ecchymoses
were found along both forearms and legs.

The initial investigation revealed a
hematocrit of 36.2%, hemoglobin 13 gm/dl, white
blood cell count 3,200/cu.mm. with PMN 28%,
lymphocytes 20%, eosinophils 2%, promyelocytes
50%, platelet count 20,000/cu.mm. MCV 83 fl,
MCH 29.8 pg, MCHC 35.8 gm/dl, RDW 13.5%,
MPV 6.8 fl, activated partial thromboplastin time
38.1 second (control 33.2), prothrombin time 18
second (control 12.6), INR 1.5 and thrombin time
6.4 second (control 5.7). Blood chemistries showed
fasting plasma glucose of 91.8 mg/dl, blood urea
nitrogen (BUN) 11.2 mg/dl, creatinine 0.97 mg/dl,
uric acid 3.7 mg/dl, calcium 9.3 mg/dl, phosphorus
3.3 mg/dl, lactate dehydrogenase 247 U/L (135-
225), albumin 45 gm/L, globulin 27 gm/L, AST 40
U/L (0-37), ALT 79 U/L (0-40), total bilirubin 1.1
mg/dl, direct bilirubin 0.2 mg/dl, alkaline
phosphatase 59 U/L (39-117). Peripheral blood
smear revealed numerous schistocytes as shown in
Fig. 1.

Special tests were D-dimer 2 µg/ml
(< 0.5), fibrinogen 250 mg/dl (200-400), euglobulin
clot lysis time-not lysed after 3 hours. Bone marrow
smear revealed hypercellularity with 95%
promyelocytes and cytogenetics by Q banding
showed 46, XY with translocation of chromosome
15 and 17 [t (15;17)(q22;q12)].

The diagnosis of acute promyelocytic
leukemia with DIC was made and the patient was
given ATRA (Vesanoid˙) 45 mg/m2/day per oral
on day 1 (7/2/03) along with idarubicin 10 mg/m2/
day intravenous for 3 days starting day 4 to
day 6. He also received platelet transfusion for
thrombocytopenic bleeding.

Clinical course

On day 2, the patient developed large
ecchymoses at bone marrow aspiration sites. He
also had nausea, vomiting and bloody expectoration.
His hematocrit  decreased from 32% to 22%. He
received 2 units of packed red cells. On day 4, he
received idarubicin 10 mg/m2 intravenously for 3
days. He developed subconjunctival hemorrhage
on day 7, but subsequently improved on day 10,
and  ecchymoses at bone marrow aspiration sites
as shown in Fig. 2.

The patient experienced a non productive
cough, and was afebrile without chest pain. Physical
examination revealed no lung crepitation. On day
13, he developed a fever of 38 ÌC and productive
sputum. He still had a fever of 38.3 ÌC and gross
hematuria on day 14 when ceftazidime and amikacin
were started as empirical antibiotics. He also
received one unit of single donor platelet. On day
18, the patient developed oliguria with urine output
of 70 ml/day, hypotension, tachycardia with heart
rate 100-110/min, increased coughing and mid
sternal chest pain, mild jaundice, pallor,
hepatomegaly (liver span 15 cm.) and increased
BUN and creatinine. His white blood cells rose to
21,300/cu.mm with 65% of polymorphonuclearFig. 1  Peripheral blood smear
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neutrophils and chest x-ray revealed enlarged cardiac
shadow with pleural effusion as shown in Fig. 3.

The patient underwent hemodialysis on day
19 when chest examination revealed fine crepitation
over both lungs and echocardiogram showed
pericardial effusion as shown in Fig. 4. ATRA was
discontinued and dexamethasone, 4 mg intravenously
every 6 hours, was started.

Bone marrow examination was done on
day 20 and revealed promyelocytes only 10-15%
(partial remission). On day 21, the patientûs condition
improved. Physical examination revealed pericardial
friction rub and blood chemistries showed increased
BUN and creatinine. The serial white blood cells
during are shown in Fig. 5 and BUN/creatinine in
Fig. 6. On day 26, he felt more comfortable and
dexamethasone was tapered and discontinued 4 days
later. Bone marrow examination was repeated on

day 49 and showed complete remission. He
subsequently received consolidation with cytarabine
and idarubicin.

Discussion

This is a young patient diagnosed as APL
with DIC. He developed RAS after receiving
induction treatment with ATRA and idarubicin. The
clinical manifestation was typical of RAS. He
experienced dyspnea, fever, cough and chest pain

Fig. 2  Ecchymoses at bone marrow aspiration sites

Day 3

Day 10

Fig. 3  Serial chest x-ray

On admission

Day 14
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Day 18 Day 20

Fig. 5  Serial white blood cells during treatment (D0 = day of admission)

Fig. 3  Serial chest x-ray

Fig. 4  Echocardiogram
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on day 18. At that time his white blood cells
increased to 21,000/cu.mm and BUN/creatinine was
also increased with oliguria and pleuropericardial
effusion. ATRA was discontinued and
dexamethasone was started. He also received
respiratory support and hemodialysis, which

Fig. 6  Serial BUN/Cr during treatment (D0= day of admission)

Fig. 7  RAS in APL patients(8)

subsequently relieved the symptoms dramatically
as shown by chest x-ray. Tallman et al(8) had
reviewed 167 APL patients receiving induction with
ATRA alone and discovered RAS in 44 patients
(22%). The median white blood count at diagnosis
of APL was 1,450/cu.mm. and median white blood
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count at the onset of RAS was 31,000/cu.mm (6,800-
72,000/cu.mm.). There were 36 patients (82%) who
discontinued ATRA and 8 patients (18%) still
received ATRA as shown in Fig. 7.

Among patients who discontinued ATRA,
10 patients received chemotherapy subsequently
and 8 patients were in complete remission. Nineteen
patients resumed ATRA and RAS reoccured in 3
patients (one died) and 7 patients did not receive
any chemotherapy. The result was complete
remission in 5 patients and 2 patients died of RAS.
Seven of 8 patients who were still on ATRA
experienced improvement of RAS. It is recom-
mended that patients who develop RAS should
discontinue ATRA and start consolidation with
chemotherapy as soon as possible. Although this
patient received idarubicin along with ATRA,
RAS eventually developed.

In one study, de Botton et al(9) showed
that early initiation of chemotherapy could decrease
the incidence of RAS. They studied 306 patients
with newly diagnosed APL aged 65 or less and
with initial white blood count less than 5,000/cu.mm.
They divided the patients into 2 groups. The first
group of 122 patients were put on ATRA until
complete remission and then received chemotherapy.
The second group of 184 patients received ATRA
along with chemotherapy. They discovered RAS in
22 patients (18%) in the first group and 17 patients
(9.2%) in the second group (p = 0.035). There
were 3 patients (2.5%) in the first group who died
of RAS compared with only one patient (0.5%) in
the second group. At present it is recommended to
give chemotherapy with ATRA as induction of
remission.

There are many reports proposing the
mechanism of RAS from ATRA. After
promyelocytes received ATRA, there is a change
of adhesion receptor such as acquisition of the β2
integrin function causing leucocyte extravasation
from blood into the tissue(10). Another study showed

ATRA causing increased expression  of IL-8, IL-
1β, TNFα, ICAM-1, which can be amplified
after G-CSF administration(11).

There are many reports supporting the
efficacy of dexamethasone in RAS(12-19). Mann
G et al(20) studied 22 pediatric APL patients, all
received ATRA with chemotherapy. Three patients
developed RAS. After discontinuation of ATRA
and initiation of dexamethasone, all patients were
improved. Sentero D et al(21) reported the same
result in RAS after treatment with dexamethasone.
Flombaum et al(22) studied one patient with RAS
and acute renal failure. This patient also showed
good response after dexamethasone admini-
stration. Larrea L et al studied one RAS patient
who had cardiac temponade and cardiogenic
shock. They found the beneficial response with
dexamethasone(23).

Conclusion

RAS can occur even in patients who receive
anthracycline along with ATRA. The warning signs
of RAS are chest manifestation such as cough,
dyspnea and chest pain. The early detection of
RAS is very important. Patients should discontinue
ATRA immediately and dexamethasone should be
started without delay. Pneumonia and sepsis should
be differentiated from RAS because they have
different treatments.
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º≈°“√√—°…“ retinoic acid syndrome ¥â«¬ dexamethasone: √“¬ß“πºŸâªÉ«¬ 1 √“¬

Õ¿‘™—¬ ≈’≈– ‘√‘, µâπµπ—¬ π”‡∫≠®æ≈, «‘™—¬ ª√–¬Ÿ√«‘«—≤πå, «‘‡™’¬√ ¡ß§≈»√’µ√–°Ÿ≈, ®—π∑√“¿“ »√’ «— ¥‘Ï

RAS (retinoic acid syndrome) ‡ªìπÕ“°“√∑’Ë‡°‘¥À≈—ß°“√√—°…“ acute promyelocytic leukemia
¥â«¬ all-trans retinoic acid (ATRA) ª√–°Õ∫¥â«¬ pleuropericardial effusion πÈ”Àπ—°‡æ‘Ë¡ ∫«¡
§«“¡¥—π‚≈À‘µµË” ·≈–‰µ«“¬ ºŸâªÉ«¬®–¡’‰¢â ÀÕ∫‡Àπ◊ËÕ¬ °“√µ√«®‡Õ°´‡√¬åªÕ¥®–æ∫ pulmonary infiltrates
·≈– pleuropericardial effusion Õ“°“√¥—ß°≈à“«¡—°‡°‘¥À≈—ß®“°√—°…“¥â«¬ ATRA ª√–¡“≥ 5-21 «—π
·≈–¡—°‡°‘¥¢≥–∑’Ë‡¡Á¥‡≈◊Õ¥¢“«‡æ‘Ë¡¢÷Èπ Ÿß°«à“ 10,000 µàÕ≈∫.¡¡. ºŸâ√“¬ß“π·≈–§≥–‰¥â√“¬ß“πºŸâªÉ«¬ 1 √“¬
‡ªìπ™“¬Õ“¬ÿ 29 ªïÕ“™’æ™à“ß à́Õ¡∫”√ÿß‚√ßß“π·∫µ‡µÕ√’Ë¡“ 7 ªï ¡“‚√ßæ¬“∫“≈¥â«¬Õ“°“√®È”‡≈◊Õ¥ÕÕ°ßà“¬µ“¡
√à“ß°“¬ 1 ‡¥◊Õπ º≈‡≈◊Õ¥·√°√—∫ Œ’¡“‚µ§√‘∑ 36.2%, ‡¡Á¥‡≈◊Õ¥¢“« 3,200 µàÕ≈∫.¡¡.π‘«‚∑√øî≈ 28%
≈‘¡‚ø´—¬∑å 20% Õ’‚Õ´‘‚πøî≈ 2% ·≈–‚ª√¡—¬‚≈´—¬∑å 50% ‡°≈Á¥‡≈◊Õ¥ 20,000 µàÕ≈∫.¡¡. °“√µ√«® ‡¡’¬√å
‡≈◊Õ¥æ∫ fragmented red blood cells ‡ªìπ®”π«π¡“° °“√µ√«®æ‘‡»…Õ◊ËπÊ‰¥â·°à INR 1.50, D-dimer 2
mcg/ml, fibrinogen 250 mg/ml °“√µ√«®‰¢°√–¥Ÿ°æ∫¡’‡´≈≈å„π‰¢°√–¥Ÿ°¡“°¢÷Èπ ‚¥¬‡´≈≈å à«π„À≠àª√–¡“≥
95% ‡ªìπ‚ª√¡—¬‚≈´—¬∑å∑’Ëº‘¥ª°µ‘ °“√µ√«® cytogenetics æ∫ translocation ¢Õß‚§√‚¡‚´¡ 15 ·≈– 17
[t(15;17)(q22;q12)] ‰¥â„Àâ°“√«‘π‘®©—¬ acute promyelocytic leukemia ·≈–‰¥â‡√‘Ë¡°“√√—°…“¥â«¬ ATRA
45 ¡°/¡2/«—π √—∫ª√–∑“π‡√‘Ë¡«—π∑’Ë 1 ·≈– idarubicin 10 ¡°/¡2/«—π «—π∑’Ë 4, 5 ·≈– 6 ª√–¡“≥«—π∑’Ë 13
ºŸâªÉ«¬‡√‘Ë¡¡’‰¢â 39 Ì ´ ‰Õ·ÀâßÊ ‡¡Á¥‡≈◊Õ¥¢“«‡æ‘Ë¡¢÷Èπ‡ªìπ 7,400/≈∫.¡¡ π‘«‚∑√øî≈ 16% µàÕ¡“«—π∑’Ë 18
ºŸâªÉ«¬ªí  “«–ÕÕ°πâÕ¬≈ß ‰¢â Ÿß §«“¡¥—π‚≈À‘µ≈¥≈ß ‰Õ·≈–‡®Á∫Àπâ“Õ°¡“°¢÷Èπ‚¥¬‡©æ“–‡«≈“πÕπ√“∫
‡¡Á¥‡≈◊Õ¥¢“«‡æ‘Ë¡¢÷Èπ‡ªìπ 21,000/≈∫.¡¡ π‘«‚∑√øî≈ 65% ¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß BUN ·≈– creatinine ‰¥âµ√«®
‡Õ°´‡√¬åªÕ¥æ∫‡ß“À—«„®‚µ·≈–¡’πÈ”„π™àÕßªÕ¥ µ√«® echocardiogram æ∫πÈ”„π™àÕßÀ—«„®ª√‘¡“≥¡“° ®÷ß‰¥â
«‘π‘®©—¬ retinoic acid syndrome ‰¥âÀ¬ÿ¥ ATRA ·≈â«„Àâ dexamethasone 4 ¡°.‡¢â“À≈Õ¥‡≈◊Õ¥¥”∑ÿ° 6
™—Ë«‚¡ß ·≈–∑” hemodialysis ºŸâªÉ«¬Õ“°“√¥’¢÷Èπ ®÷ß‰¥â≈¥¢π“¥¢Õß dexamethasone ≈ß ·≈–‰¥âµ√«®
‰¢°√–¥Ÿ°æ∫«à“‰¥â complete remission ·≈–‰¥â„Àâ consolidation ¥â«¬ cytarabine ·≈– idarubicin
ºŸâªÉ«¬√“¬π’È¡’Õ“°“√·≈–Õ“°“√· ¥ß‡¢â“‰¥â°—∫ RAS ÷́Ëß®”‡ªìπµâÕß‰¥â√—∫°“√«‘π‘®©—¬·≈–°“√√—°…“„Àâ‡√Á«∑’Ë ÿ¥
‡æ◊ËÕªÑÕß°—π‰¡à„Àâ‡°‘¥¿“«–·∑√°´âÕπ∑’Ë√ÿπ·√ß´÷ËßÕ“®∂÷ß·°à™’«‘µ

promyelocytic leukemia reduces early deaths
in children. Ann Hematol 2001; 80: 417-22.

21. Sentero D, Hosenpud J. Retinoic acid
syndrome in acute promyelocytic leukemia.
Wis Med J 1997; 96: 35-8.

22. Flombaum CD, Isaacs M, Reich L, Berman
E, Warrell RP. Acute renal failure associated
with the retinoic acid syndrome in acute

promyelocytic leukemia. Am J Kidney Dis
1996; 27: 134-7.

23. Larrea L, de la Rubia J, Jimenez C, Martin
G, Sanz MA. Cardiac temponade and
cardiogenic shock as a manifestation of all-
trans retinoic acid syndrome: an association
not previously reported. Haematologica 1997;
82: 463-4.


