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                                                            Early death is one of the major causes of failure in acute promyelocytic leukemia (APL), it occurs in approximately 5–10% of newly diagnosed cases and is most frequently due to severe intracranial or pulmonary bleeding. In the present single center study, we reviewed the clinical and biological features of patients who developed severe hemorrhagic complications before starting all-trans retinoic acid and chemotherapy, and found that late diagnosis and delayed treatment initiation, in conjunction with elevated WBC counts, are significantly associated with severe bleeding and early death.
[image: ]

Table 1.Comparison of clinical and biological features at diagnosis between patients with fatal hemorrhages and the remaining patients.
Severe bleeding is a well known major complication of APL which leads to early death in approximately 5–10% of patients diagnosed in developed countries and in 20–30% of patients living in less privileged regions. Hemorrhages are commonly attributed in this leukemia to the frequent diffuse activation of coagulation, hyperfibrinolysis, and non-specific proteolytic activity,1–4 and have also been reported to occur before the diagnosis of APL has been made and therapy started.3 Systematic data on patients developing this severe complication before treatment are extremely scarce in the literature and these cases are usually omitted from large clinical trial reports.
We reviewed our database of 105 consecutive patients with newly diagnosed APL observed at a single institution from March 1993 to October 2008. Diagnosis was initially established morphologically and subsequently confirmed in all cases by RT-PCR identification of the specific PML/RARA fusion gene. In all cases, records were available for complete blood counts, peripheral and bone marrow blast count, PML/RARA fusion gene type, coagulation laboratory parameters, time interval between diagnosis and hospitalization in our institution, and time elapsed from APL diagnosis to start of ATRA treatment. Furthermore, the type and amount of supportive treatment (fresh frozen plasma, packed RBCs, platelets) were recorded. Life-threatening hemorrhages were defined as catastrophic bleeding in all sites requiring major non-elective intervention and hemorrhagic vascular event with neurological signs and symptoms in the CNS site, according to NCI common toxicity criteria version 2.0.5 For statistical analysis, the Wilcoxon-Mann-Whitney test was performed for comparison of non-parametric series and Fisher’s exact test was used to compare categories. Values of P<0.05 were considered statistically significant. Five patients (4%) had life-threatening hemorrhages before starting therapy. Their presenting features were compared to those of the remaining 100 patients. As shown in Table 1, median WBC count at presentation was 18×10/L (versus 2.8×10/L, P=0.001) and 3 patients were classified as high-risk according to Sanz’s score.5 All 5 patients who experienced life-threatening hemorrhage had the short form (bcr3) of PML/RARA fusion.
All patients with life-threatening hemorrhages before starting therapy had delayed diagnosis due to initial hospitalization in non-specialized, primary care institutions with no experience in the treatment of acute leukemia. These 5 patients were admitted to our institution after a median time of seven days (range 4–12) from admission to general hospitals as compared to the remaining 100 patients who were admitted and managed with specific therapy in a median time of 1.5 days. All patients developed severe leukocytosis (median WBC count 70×10/L, range 55–250) and acute renal failure (creatinine levels above 1.6 mg/dL). Fresh frozen plasma and platelet transfusions were received by all patients immediately on admission to maintain the fibrinogen concentration and platelet count above 100–150 mg/dL and 30–50×10/L, respectively. All 5 patients died within 24 hours from hospitalization in our institute due to massive cerebral hemorrhage, in spite of the prompt start of ATRA therapy which was initiated upon morphological diagnosis and clinical suspect according to established guidelines,6 and within a median of three hours (range 2–5) from admission.
Although a general consensus exists on the need to confirm the diagnosis of APL at the genetic level, current guideline recommendations establish that the disease should be managed as a medical emergency simply upon morphological and clinical suspicion, with immediate therapeutic actions aimed at counteracting the coagulopathy, including platelet/plasma support and prompt ATRA administration.6
Recently, de la Serna et al.7 reported on causes and prognostic factors predictive of induction remission failure in a large cohort of patients enrolled in the Spanish PETHEMA studies. They reported that central nervous system and lungs were the main sites of fatal bleeding, and 50% of deaths occurred in the first week of treatment despite intensive transfusional support. Fatal hemorrhage was the main cause of death also in patients who died after the first week or who were registered but were considered ineligible for ATRA plus idarubicin treatment. In agreement with data reported by de la Serna et al.,7 also in our experience the presence of coagulopathy, elevated WBC and the percentage of peripheral blast count were predictive factors for early hemorrhagic death. In addition, we found an association with phenotypic expression of CD2 and delayed treatment initiation. CD2 expression in APL has been associated with higher WBC count, bcr3 type of PML/RARA fusion, morphological variant (M3v) form and thrombotic events with a possible role in leukoagglutination, contributing to tissue damage and microvascular occlusion.8
In conclusion, the results of this study confirm that early recognition and treatment of APL is required in specialized institutions to counteract, with prompt and aggressive supportive therapy as well as with specific antileukemic agents (ATRA), the severe hemorrhagic risk associated with this disease, the most curable acute leukemia in adults.
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