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Learning Objectives

After completing this course, the reader will be able to:

 1. Manage patients with a suspicion of APL. 

 2. Select appropriate diagnostic tools and strategies for rapid genetic diagnosis and molecular monitoring of minimal  
 residual disease in APL patients.

 3. Select appropriate frontline treatment and supportive care for patients with APL.

 4. Provide practice points for appropriate evaluation of response.
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Abstract
Recent reviews on acute promyelocytic leukemia (APL) 
treatment have focused on comparing therapeutic 
approaches, including all-trans retinoic acid (ATRA) 
and chemotherapy, and do not address several other 
aspects of APL management that are relevant to the 
outcome in individual patients. These aspects include 
appropriate diagnostic tools and strategies, support-
ive care, recognition and treatment of life-threatening 

complications, evaluation of response, and, finally, man-
agement of the disease in special conditions such as older 
patients and pregnant women. In addition to reviewing 
current consensus and controversies of ATRA and che-
motherapy treatment, this article addresses the above 
issues of APL management with special emphasis on 
aspects that distinguish APL from other acute myelog-
enous leukemias. The Oncologist 2005;10:806–814

Introduction
Recently, a number of exhaustive reviews have been pub-

lished on the treatment progress achieved in acute pro-

myelocytic leukemia (APL), representing one of the 

most spectacular advances in the treatment of human 

cancer [1–4]. However, these have focused mainly on 

the comparison of therapeutic approaches, including 

all-trans retinoic acid (ATRA) and chemotherapy, with-

out much attention given to several important, appar-
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ently “minor” diagnostic and therapeutic aspects that 

could have crucial importance in patient outcome.

In the present article, in addition to outline the current 

consensus and controversial issues in the management of 

patients with newly diagnosed APL, we aim to discuss 

some underestimated and less appreciated aspects spe-

cifically related to disease management that we consider 

important for the outcome of individual patients (“tricks of 

the trade”).

Approach to the Patient 
with Suspected APL
Although a general consensus exists on the need to confirm 

the diagnosis of APL at the genetic level, treatment of this 

leukemia should be started even before the results of genetic 

tests are available. Once the suspicion of APL is established 

on the basis on morphologic criteria, the disease should be 

managed as a medical emergency requiring the following 

rapid and simultaneous actions:

(a) Initiate supportive measures to counteract the coag-

ulopathy and decrease the risk of fatal hemorrhage, an 

especially threatening complication that most frequently 

occurs before beginning ATRA treatment and during the 

first days of induction [5]. This support should consist of 

fresh frozen plasma, fibrinogen, and platelet transfusions 

to maintain fibrinogen and platelets above 150 mg/dl and 

30–50 × 109 per liter, respectively, until disappearance of 

all clinical and laboratory signs of coagulopathy (i.e., hypo-

fibrinogenemia, increased fibrinogen-fibrin degradation 

products, elevated levels of D-dimer, and prolonged pro-

thrombin and thrombin times). These measures should be 

more aggressive in patients with active bleeding or labora-

tory signs of severe coagulopathy and in those who are at 

higher hemorrhagic risk, such as older patients, patients 

with elevated WBC count at presentation, and patients with 

an abnormally increased level of serum creatinine [5]. The 

benefit of antifibrinolytic agents and heparin for the control 

of the coagulopathy remains uncertain. 

(b) Start treatment with ATRA without waiting for 

genetic confirmation of diagnosis, preferably the same 

day that the diagnosis is suspected. ATRA is known to rap-

idly ameliorate the coagulopathy; hence, early initiation 

of ATRA is likely to decrease the risk of severe bleeding. 

The supportive measures to be adopted upon institution of 

ATRA treatment are discussed in “Supportive Measures” 

in the “Induction Therapy” section.

(c) Confirm diagnosis in bone marrow at the genetic 

level. Demonstration of the t(15;17) or its counterpart, 

the promyelocytic leukemia/retinoic acid receptor alpha 

(PML/RARα) hybrid gene, by conventional karyotyping, 

fluorescence in situ hybridization (FISH), or reverse tran-

scription–polymerase chain reaction (RT-PCR) is man-

datory because the efficacy of differentiation treatment 

based on retinoids is strictly dependent on the presence of 

the PML/RARα fusion in leukemia cells. Nevertheless, it 

should be noted that all these methods are equally specific, 

but not equally sensitive to confirm the diagnosis.

Another interesting option for a rapid and accurate 

diagnosis of APL is the use of immunostaining assays with 

anti-PML antibodies to detect the characteristic micropar-

ticulate nuclear pattern of the PML protein resulting from 

the translocation [6–9]. Although this technique should not 

replace RT-PCR, which defines the type of PML/RARα 

isoform and the target for minimal residual disease evalua-

tion in the individual patient, it could be particularly useful 

in cases in which RNA is not available or to confirm diag-

nosis in institutions and developing countries where genetic 

tests are not routinely available.

Morphologic diagnosis in bone marrow, although 

highly predictive of the specific genetic lesion in hyper-

granular (typical) cases, is considered insufficient [10]. A 

morphological suspicion of PML/RARα–positive APL 

can be reinforced by the study of the characteristic immu-

nophenotypic features of blast cells by multiparameter 

flow cytometry [11, 12]. PML/RARα–positive leukemia 

blasts from APL typically show immunophenotypic fea-

tures that are similar to those of normal promyelocytes (i.e., 

CD34−/+–heterogeneous, CD117−/+–dim, HLADR−/+ –dim, 

CD13+/2+, and CD11b−) [11]; however, unlike their normal 

counterpart, PML/RARα-positive promyelocytes dis-

play abnormally low levels of CD15 (CD15−/+–dim versus 

CD153+) [11, 12].

Induction Therapy

Targeted Treatment
Once a diagnosis of APL has been confirmed at the genetic 

level, targeted induction therapy should be promptly started 

with ATRA combined with anthracycline-based chemo-

therapy [1–3, 13]. As to the type of anthracycline, idarubi-

cin has been more frequently used as a monochemotherapy 

option, whereas daunorubicin has been mainly used in 

combination with Ara-C. The role of Ara-C in this combi-

nation has been recently investigated by the European APL 

group in a randomized study that suggested a benefit from 

adding his agent [14]. However, the only randomized study 

comparing idarubicin monotherapy versus idarubicin plus 

Ara-C [15], although conducted in the pre-ATRA era, 

showed no advantage of adding Ara-C. Given these results 

reported with ATRA plus idarubicin alone, it is unlikely 

that any trial will randomly assign patients to this combina-

tion, with or without Ara-C.
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Exceptions to the use of the anthracycline-based induc-

tion regimens should be considered only for individual 

cases in which chemotherapy is contraindicated. This is 

the case for patients with certain clinical conditions, such 

as severe organ failure, or anticoagulant therapy and for 

very elderly patients (older than 80 years) [16]. Treatment 

of APL in these and other special circumstances (e.g., 

pregnant women) is addressed in “Management of Special 

Situations.” Some patients with a temporary contraindi-

cation for chemotherapy (e.g., those with reversible organ 

dysfunction) could be induced with ATRA alone and given 

chemotherapy subsequently. Differentiation therapy, such 

as ATRA, arsenic trioxide (ATO), or both, followed by low-

dose chemotherapy and intermittent ATRA maintenance 

might be adopted in the above patients as well as in other 

infrequent settings (e.g., Jehovah’s Witnesses).

The standard approach with ATRA and anthracycline-

based chemotherapy should not be modified based on sup-

posedly “adverse” prognostic factors such as additional 

chromosome aberrations other than t(15;17), CD56 expres-

sion, or short PML/RARα isoform. In large cohorts of 

patients receiving modern ATRA plus chemotherapy regi-

mens, the presence of additional chromosome lesions did 

not negatively affect the prognostic outcome [17–19]. Sim-

ilarly, no significant differences in response to treatment 

according to the PML/RARα isoform have been reported 

in all of the major multicenter trials combining ATRA and 

chemotherapy as initial therapy [13, 20–23].

Supportive Measures
As mentioned above, supportive measures aimed at counter-

acting the coagulopathy should be started immediately after 

a suspected diagnosis of APL. Once the patient has initiated 

targeted treatment with ATRA, physicians caring for patients 

with APL should be aware of any symptom or sign sugges-

tive of the retinoic acid syndrome (RAS), such as dyspnea, 

unexplained fever, weight gain, peripheral edema, pulmo-

nary infiltrates, or pleuropericardial effusion [24]. Although 

none of the symptoms and signs that define the syndrome is 

pathognonomic, because they can be due to concurrent medi-

cal problems, such as bacteremia, sepsis, or congestive heart 

failure, specific treatment with dexamethasone at a dose of 10 

mg twice a day intravenously for at least 4 days or until disap-

pearance of symptoms should be initiated immediately at the 

very earliest suspicion of RAS. The rapid and life-threaten-

ing nature of the full-blown syndrome (referred to as definite 

RAS in the nomenclature proposed by Frankel et al. [24]) does 

not allow for any delay to start therapy. No consensus exists 

on the utility of discontinuing ATRA during the syndrome, 

although its withdrawal is advisable for patients developing 

severe RAS. Otherwise, ATRA could be maintained unless 

progression to overt syndrome or lack of response to dexa-

methasone is observed. If a favorable response is obtained, 

ATRA should be resumed and dexamethasone maintained 

until complete disappearance of symptoms.

Whereas therapy with dexamethasone currently repre-

sents the standard approach to treat patients who develop 

RAS, there is at present no evidence that prophylactic 

corticosteroid is advantageous in reducing morbidity and 

mortality associated with this syndrome. Nevertheless, in 

uncontrolled studies [25, 26], a very low mortality rate due 

to RAS has been reported by administering dexamethasone 

prophylactically in patients with a WBC count greater than 

5 × 109 per liter.

Besides specific measures to reduce RAS- and hemor-

rhage-associated morbidity and mortality, the policy for 

red cell transfusion, use of antibiotics, and other supportive 

measures, including use of hematopoietic growth factors, 

does not differ from that commonly used for patients with 

other subtypes of acute myelogenous leukemia (AML).

Central Nervous System Prophylaxis
Although relapse in the central nervous system (CNS) is 

uncommon in patients with APL, an increasing number 

of cases of CNS involvement have been reported in recent 

years suggesting a possible association with ATRA use. 

However, a large study of the Italian Group of Malignant 

Hematological Diseases of the Adult (GIMEMA) carried 

out in patients treated with or without ATRA failed to dem-

onstrate this correlation [27]. Rather, it is conceivable that 

an increased risk of relapse due to the indisputable increased 

survival of patients treated with ATRA-based regimens 

may account for the apparently higher prevalence of extra-

medullary disease, including CNS relapses, that otherwise, 

historically, did not have the opportunity to emerge.

Because the majority of CNS relapses occur in patients 

with hyperleukocytosis, some groups include CNS pro-

phylaxis for patients in this particular high-risk setting. 

For such patients, because lumbar puncture at presentation 

and during induction is extremely hazardous, it is advis-

able to postpone CNS prophylaxis until after the achieve-

ment of complete remission (CR). However, the benefit of 

this policy has not been definitely established. In contrast, 

there is a general consensus to avoid CNS prophylaxis for 

patients without hyperleukocytosis, in whom the risk of 

CNS relapse is extremely low.

Assessment of Induction Response
Whereas early response assessment by bone marrow aspi-

rate (7–14 days after induction therapy) can provide useful 

prognostic information in other AML subtypes, in patients 

with APL receiving ATRA, this evaluation usually reveals 
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a relatively hypercellular pattern that reflects initial differ-

entiation of leukemic cells. Moreover, cytomorphological 

features showing delayed blast maturation or persistence 

of atypical promyelocytes are occasionally detectable in 

patients with APL several weeks after the start of induction 

therapy with ATRA (up to 40–50 days). Such features have 

been occasionally misinterpreted and erroneously consid-

ered as indicating leukemia resistance. Irrespective of these 

findings, treatment should be continued until terminal dif-

ferentiation of blasts and achievement of CR that invariably 

occurs in all patients with genetically proven APL who sur-

vive to induction with ATRA and chemotherapy. Results of 

RT-PCR, karyotyping, and FISH analyses performed early 

after induction may also be misleading. In fact, several large 

prospective studies have failed to demonstrate any corre-

lation between the postinduction PCR status and succes-

sive patient outcome [20, 21, 23, 25]. Similarly, the results 

of both karyotyping and FISH analyses performed early 

after induction are not informative with respect to succes-

sive outcome and can be misleading. Therefore, clinicians 

should refrain from making therapeutic decisions based on 

any type of laboratory observations made at this time point. 

After the counts normalize, the persistence in bone mar-

row of any atypical morphological feature or cytogenetic 

or molecular abnormality should only lead to repeat a new 

marrow examination until CR is achieved.

Consolidation Therapy
Due to the presence of a specific marker amenable to PCR 

amplification, APL is the subtype of AML in which the ben-

efit derived from consolidation has been more extensively 

assessed. This benefit has been demonstrated by the achieve-

ment of molecular remission in 90%–99% of patients receiv-

ing at least two or three intensive cycles of consolidation with 

anthracycline-based chemotherapy [3]. This high molecular 

remission rate has led to the adoption of this strategy as the 

standard for consolidation. Although the benefit provided 

by the addition of ATRA to chemotherapy for consolidation 

has not been demonstrated in randomized studies, historical 

comparisons of consecutive studies carried out separately by 

the GIMEMA [28] and Program for the Study and Treatment 

of Hematological Malignancies (PETHEMA) [25] groups 

suggest a synergistic effect of this combination that may also 

contribute to improve the outcomes in APL. In addition, the 

results of either studies have also questioned the role of non-

anthracycline drugs for both induction and consolidation 

therapy, at least for low- and intermediate-risk patients.

Risk-Adapted Consolidation
Another interesting issue addressed in the aforementioned 

GIMEMA and PETHEMA studies [25, 28] is the design of 

risk-adapted approaches to modulate treatment intensity 

during consolidation according to predefined risk of relapse 

[29]. This tailored strategy seems an efficient approach to 

minimize therapy-related morbidity and mortality while 

maintaining the potential of cure for each relapse-risk group. 

It is remarkable that both studies reported low toxicity, high 

degree of compliance, and high antileukemic efficacy using 

ATRA combined with anthacycline monochemotherapy, 

especially in low- and intermediate-risk patients. The favor-

able long-term outcomes reported in these and other studies 

using state-of-the-art treatments do not leave room for more 

aggressive postremission therapy for low- and intermediate-

risk patients in first CR. As to the high-risk group, recent 

data from the ongoing GIMEMA study [28] conducted in 

patients younger than 60 years suggest that this category can 

benefit from using ATRA combined with polychemother-

apy regimens, including anthracyclines and nonintercalat-

ing agents such as high-dose cytarabine.

The small fraction of patients who test PCR-positive 

for the PML/RARα hybrid gene at the end of consolida-

tion (molecular persistence) have a dismal prognosis [30] 

and should receive additional therapy aimed at obtaining 

molecular remission, including novel agents such as gentu-

zumab ozogamycin (GO) and ATO, as well as allogeneic 

hematopoietic stem cell transplantation (HSCT).

As discussed for induction therapy, exceptions to the use 

of the standard approach for consolidation should be con-

sidered only for individual cases in which intensive chemo-

therapy is contraindicated. Alternative therapeutic options 

for consolidation in these patients may be the administra-

tion of ATO or GO.

Molecular Assessment at the End of Consolidation
Unlike molecular assessment of response performed 

early after induction, RT-PCR evaluation after com-

pletion of consolidation is relevant to determine the 

short-term risk of relapse in the individual patient [10, 

31]. However, it is important to recognize that this pre-

dictive value has only been demonstrated in studies in 

which low-sensitivity amplification techniques were 

used (sensitivity threshold between 10−3 and 10−4). As 

was discussed in the previous section (“Risk-Adapted 

Consolidation”), an accurate assessment of PCR status at 

the end of consolidation is crucial because patients who 

show residual PML/RARα transcripts at this time point 

are candidates for further intensification, whereas those 

who test PCR-negative would proceed to receive main-

tenance. To minimize the risk of a false-positive result, 

the detection of residual transcripts should be confirmed 

by sending a new marrow sample to a highly experienced 

reference laboratory that uses a low-sensitivity assay. 
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Given the extremely low frequency of molecular persis-

tence of residual disease after consolidation for patients 

enrolled in state-of-the-art protocols, this evaluation can 

be avoided whenever experienced laboratory support is 

not available for the analysis.

Role of HSCT
The high cure rate obtained using upfront ATRA and 

chemotherapy indicates that there is no role for HSCT for 

patients who are in the first molecular remission at the end 

of consolidation. For the small fraction of patients with 

persistent minimal residual disease at this time point, 

given the overall poor prognosis of this subset of patients 

[30], new approaches such as ATO and/or GO followed 

by HSCT should be considered. Allogeneic HSCT is the 

recommended choice for patients with an available HLA-

identical donor, whereas autologous HSCT is a valid alter-

native for patients ineligible for allogeneic transplant. In 

the latter case, however, the achievement of PCR-nega-

tivity prior to autologous transplantation is considered a 

mandatory requisite.

Maintenance Therapy
Two randomized studies have shown a benefit from 

administering ATRA maintenance given intermittently 

[13] or continuously [32]. However, the continuous sched-

ule for ATRA has been associated with significant toxicity 

[32] and does not seem to be supported by recent pharma-

cokinetic and pharmacodynamic data on this agent [33]. 

Besides the benefit of ATRA for maintenance, the APL93 

study of the European group [13] showed an advantage in 

administering low-dose chemotherapy with methotrex-

ate and 6-mercaptopurine. This study also reported an 

additional benefit from using the triple combination of 

ATRA, methotrexate, and 6-mercaptopurine that resulted 

in lower relapse rate and proved particularly effective for 

patients with an elevated WBC count at presentation. In 

contrast, results preliminarily reported, but still not pub-

lished, from a similar study carried out by the GIMEMA 

group failed to demonstrate a benefit of maintenance in 

APL [34]. Although maintenance therapy remains at pres-

ent a subject of investigation, particularly with respect to 

its optimal schedule and the target patient population, the 

majority of protocols include this approach into their over-

all therapeutic strategy.

Some physicians have raised concerns regarding the 

use of ATRA during the postremission period in patients 

who previously developed RAS during induction. How-

ever, ATRA can be used safely for either consolidation or 

maintenance therapy. In fact, no cases of RAS have been 

reported in patients receiving ATRA while in CR.

Molecular Monitoring During 
Maintenance Therapy and Beyond
Although several studies have clearly demonstrated that 

repeatedly negative RT-PCR tests following consolida-

tion correlate strongly with prolonged survival, whereas 

conversion to PCR-positivity is associated with impend-

ing hematologic relapse [10, 31], the increasing antileu-

kemic efficacy reported with state-of-the-art treatments 

has currently questioned the benefit of an indiscriminate 

molecular monitoring. Nevertheless, for patients with 

hyperleukocytosis, it still seems reasonable to recom-

mend a stringent monitoring, at least every 2 months in 

the early postconsolidation period and thereafter every 

3 months for two additional years. By contrast, molecu-

lar monitoring of patients with an initial WBC count less 

than 10 × 109 per liter appears questionable in terms of 

cost-effectiveness.

Considerations about the type and reliability of PCR 

techniques have been made previously (“Molecular 

Assessment at the End of Consolidation”). The clinical 

advantage of using quantitative RT-PCR in this situation 

remains to be determined.

Management of Special Situations

Treatment of the Older Patient with APL
Older patients (60 years or older) are usually treated with 

less intensive regimens [13, 21, 35] because of their vul-

nerability to therapy-related toxicity. However, based on 

the excellent tolerance and high degree of compliance 

observed in the PETHEMA studies using ATRA and 

anthracycline monochemotherapy for induction and con-

solidation therapy [21, 25], older patients were treated 

by this group with the same strategy, dose, and inten-

sity of chemotherapy as used in younger patients, except 

for a small reduction of idarubicin during induction for 

patients 70 years or older. This approach provided excel-

lent results comparable with those reported for younger 

patients [36].

Patients with Severe Comorbidities
Older and younger patients with severe comorbidities in 

which intensive chemotherapy is contraindicated (e.g., 

patients with cardiomyopathy or other severe organ 

dysfunction) are candidates for alternative front-line 

approaches using ATRA, ATO, and GO. A study pres-

ently conducted at the M.D. Anderson Cancer Center 

(Houston, TX) in which an ATO plus ATRA combina-

tion is used to avoid front-line chemotherapy may serve 

as a reference in this context, although its results are still 

preliminary [37].
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Management of APL in Children
To our knowledge, only four studies including 22, 31, 66, 

and 110 children from the German-Austrian-Swiss, Euro-

pean APL, PETHEMA, and GIMEMA groups [38–41], 

respectively, have reported therapeutic results using 

combinations of ATRA and anthracycline-based chemo-

therapy. In general, outcome results in children with APL, 

with CR and disease-free survival rates above 90% and 

75%, respectively, are comparable with those reported in 

adult patients.

To decrease the risk of pseudotumor cerebri during 

ATRA treatment, a side effect frequently observed in 

children [42], some groups have used a reduced dose of 

ATRA for the treatment of children and adolescents with 

APL [38, 40, 41]. The apparently lower incidence of pseu-

dotumor cerebri and headache, together with the excel-

lent therapy results obtained with ATRA at 25 mg/m2 per 

day, when compared with the administration of ATRA 

at 45 mg/m2 per day [39], suggests that 25 mg/m2 could 

be the recommended dose, at least for children. Pseudo-

tumor cerebri is characterized by increased intracranial 

pressure, headache, nausea, and vomiting that may be 

accompanied by vision disturbances and papilledema. 

Treatment of this complication consists of temporary 

discontinuation or dose reduction of ATRA and adminis-

tration of dexamethasone, osmotic diuretics (mannitol), 

and analgesics.

Management of Pregnant Patients with APL
Management of APL during pregnancy is always a cause 

of major concern because of the hemorrhagic risk and the 

potential teratogenicity of ATRA and chemotherapy. How-

ever, no serious complications have been reported in the 

mother or the fetus for patients receiving ATRA alone or 

combined with chemotherapy [43]. In spite of the limited 

experience, such treatments seem reasonably safe when 

applied to patients with APL during the second or third tri-

mester of pregnancy, as they do not seem to compromise 

the delivery of a healthy newborn. In fact, the products of 

all the pregnancies reported, although premature, sur-

vived and developed normally. Nevertheless, stringent fetal 

monitoring, with particular emphasis on cardiac function, 

is recommended for patients receiving ATRA during preg-

nancy because some cases of reversible fetal arrhythmias 

have been reported [44, 45]. By contrast, although specific 

information regarding teratogenity of ATRA is lacking, its 

use during the first trimester of pregnancy should take into 

account the known teratogenic action of retinoids.

Management of Hyperleukocytosis, the APL 
Differentiation Syndrome, and Prolonged QT 
Interval Associated with ATO
The high response rate reported with ATO in patients 

with APL in relapse [46, 47] has suggested a role for this 

drug as an alternative for patients in whom chemotherapy 

is contraindicated. ATO is administered as a single agent 

and is quite well tolerated. Hyperleukocytosis, simi-

lar to that observed in patients receiving ATRA alone, 

occurs, and, in general, ATO may be continued with 

careful observation [48]. Approximately 50% of patients 

develop leukocytosis with ATO with a peak WBC count 

at approximately 20 days after the first dose. Such leuko-

cytosis resolves at a median of 10.5 days after the peak, 

despite continuation of ATO. Diagnosis and management 

of the APL differentiation syndrome, which appears in 

approximately 30% of patients treated with ATO, are 

identical to those described for ATRA (see “Supportive 

Measures”). If the patient has persistent hyperleukocyto-

sis despite resolution of the syndrome, it may be prudent 

to continue dexamethasone until the hyperleukocytosis 

resolves to less than 10,000 per μl. No additional cyto-

toxic therapy is required. ATO is also associated with 

prolongation of the QT interval, and careful monitoring 

is required [49]. In addition, maintenance of the serum 

potassium and serum magnesium well above the lower 

limit of normal is indicated. Both are recommended to 

be above 4 mmol/l (4 mEq/l) and 0.82 mmol/l (2 mg/dl), 

respectively. For patients with a heart rate of above 60 

beats per minute, if the QTc (heart rate corrected) inter-

val is prolonged more than 500 ms, ATO should be held, 

the electrolytes repleted (potassium and magnesium), 

and other medications that may cause prolonged QTc 

interval searched for and discontinued. For patients with 

a heart rate of 60 beats per minute or fewer, the absolute 

QT (uncorrected for the heart rate) interval can be used. 

Once the QT/QTc returns to approximately 460 ms and 

the electrolytes are repleted, the ATO may be resumed. 

In addition to the prolongation of the QT/QTc interval, 

and the APL differentiation syndrome mentioned earlier 

in this paragraph, approximately 13% of patients may 

develop hypokalemia or hyperglycemia.

An algorithm of practice points is summarized in 

Figure 1.

Disclosure of Potential Conflicts 
of Interest
The authors indicated no potential conflicts of interest.

 by on February 9, 2010 
w

w
w

.T
heO

ncologist.com
D

ow
nloaded from

 

http://theoncologist.alphamedpress.org


812 Practice Points in the Management of Newly Diagnosed APL

TheOncologist®

Figure 1. Abbreviations: AML, acute myelogenous leukemia; APL, acute promyelocytic leukemia; ATO, arsenic trioxide; 
ATRA, all-trans retinoic acid; FISH, fluorescence in situ hybridization; GO, gentuzumab ozogamycin; PML, promyelocytic 
leukemia; RAR, retinoic acid receptor; RAS, retinoic acid syndrome; RT-PCR, reverse transcription–polymerase chain reaction; 
SCT, stem cell transplantation. 
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