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Abstract 
 

Acute promyelocytic leukemia (APL) is a subtype of acute leukemia (AL) with distinct cytogenetics, clinical and biological 

characteristics. APL was considered as one of the most rapidly lethal forms of acute myeloblastic leukemia (AML), but recently, with the 

introduction of all-trans retinoic acid (ATRA) it has become the most curable subtype of AL. The main difficulty with APL is early death 

(ED), defined as death because of any cause within 30 days after diagnosis, and it has emerged as the most important cause of treatment 

failure. 

Our retrospective-prospective study was realized at the University Clinic for Hematology from January 2004 until December 2020. 

It included 46 patients with APL, according to FAB and WHO classification with confirmed molecular diagnosis. The following patients’ 

risk stratification factors were analyzed: age, Sanz risk score, WBC, PL, clinical presentation of the disease, levels of fibrinogen and D-

dimers. 

During the study period, APL was diagnosed in 46 patients, 24 females (52.2%) and 22 males (47.8%), with mean age of 45 years. 

The overall survival showed that 24 patients (52.1%) were alive and 22 (47.8%) had lethal outcome. Regarding treatment, five patients 

(10.9%) died before starting the chemo-treatment. But, still, ED was observed in 13 patients (59%), and in 9 patients (40.9%) death 

occurred 30 days after establishing the diagnosis. The main reasons of mortality were also analyzed. To prevent ED prior to treatment, 

suspected APL patients should be immediately hospitalized and treated as medical emergency. 
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Introduction 

 
Acute promyelocytic leukemia (APL) is a different 

subtype of acute leukemia (AL) with distinct 

cytogenetics, clinical and biological characteristics. APL 

is a rare disease; however, it has become a well-

recognized entity, characterized as the M3 subtype of 

acute myeloblastic leukemia (AML) within the FAB that 

accounts for < 10% of all AML cases, with estimated 

incidence of 0.1/100,000 (Bennett et al., 1976; Sant et al., 

2010). Since APL is a rare disease, epidemiological data 

about this disease can be obtained only from large 

collaborative multicenter researches. The disease is 

characterized by a unique blast morphology, called 

promyelocytes, the presence of coagulopathy and  
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fibrinolysis at the time of diagnosis, and a specific 

balanced reciprocal translocation t (15;17) which fuses the 

promyelocyte (PML) gene on chromosome 15 to the 

retinoic acid receptor alpha (RARα) gene on chromosome 

17. Variant chromosomal translocation t (11;17), t (5;17) 

can be detected in no more than 2% of the APL patients. 

In the past, APL was considered as one of the most 

rapidly lethal forms of AML, but recently it has become 

the most curable subtype of AL. Nowаdays with the new 

treatments, APL is considered a highly curable disease 

with a two-year-progression and free survival rates of 75-

84%. Today, approximately 70-80% of patients may be 

cured (Sanz et al., 2008; Tallman et al., 1997). 

Nevertheless, APL is still a medical emergency because it 

requires a prompt treatment as early as possible. 

Treatment is initiated even prior to its cytogenetic or 

molecular confirmation. The high-level early mortality 

from APL is mostly due to hemorrhage and disseminated 

intravascular coagulation, fibrinolysis and proteolysis 

(Yanada et al., 2007). Biological features of APL account 

for its unique phenotype and provide potential targets for 

tailored treatment.  

Flow cytometric immunophenotypic analysis can 

facilitate prompt diagnosis of APL. It is well documented 

that CD2+, CD34+, and CD56+ phenotypes are associated 

with lower overall survival (OS) rate, shorter remission, 

decreased incidence of remission, and increased incidence 

of early death; however, all these are considered as 

accessory diagnostic tools (Ahmad et al., 2012; Albano et 

al., 2006; Fung et al., 2014). 

Regarding the treatment development, in the 1970s, 

(Bernard et al., 1973) APL leukemic cells were shown to 

be relatively sensitive to chemotherapy (CT: 

daunorubicin), which yielded a complete remission (CR) 

rate of 19 (55%) in 34 patients with APL. Since then, CT 

composed of an anthracycline (daunorubicin, idarubicin, 

or others) and cytosine arabinoside (Ara-C) was the 

frontline treatment of APL, and the CR rates could reach 

75% to 80% in newly diagnosed patients. However, the 

frequently observed aggravation of bleeding syndrome 

from CT, leading to high early death rate, necessitated 

intensive platelet and fibrinogen support. The new tailored 

treatment started in the mid-1980s when differentiating 

agent all-trans retinoic acid (ATRA) was discovered and 

arsenic trioxide (ATO) in 1996, which are known to target 

RARα and PML, the two distinct moieties of the disease-

specific oncoprotein PML/RARα (De Thé et al., 2012). 

The success of ATRA and ATO in APL treatment 

furnishes the first model of molecular target–based 

induction of differentiation and apoptosis, ahead of 

targeting therapy with imatinib mesylate for chronic 

myeloid leukemia (CML). The recent results have shown 

both high CR rates (90-94%) and high 5-year DFS rates 

(90%) using ATRA/ATO/CT in APL (Wang and Zhu 

Chen, 2008). With the introduction of these agents, the 

natural history of APL has changed, as they induce 

differentiation and maturation of leukemic promyelocytes 

to neutrophils (Asou et al., 2001; Choudhry et al., 2012; 

Daver et al., 2015; Karim et al., 2014). 

The main difficulty with APL is early death (ED), 

which is defined as death because of any cause within 30 

days after diagnosis, and it has emerged as the most 

important cause of treatment failure and obstacle to cure 

the majority of patients. Most of the deaths are caused by 

bleeding, or infection, which is the second most common 

etiology (Watts and Tallman, 2014). The major indicator 

of early death is the white blood cells (WBCs) count 

before treatment, and it is the only known independent 

risk factor that predicts prognosis for this disease in this 

study population (Fang et al., 2014; Mantha et al., 2017). 

Some other manifestations and clinical presentation of the 

disease include bleeding, DIC and infections, as well as 

low PL, low level of fibrinogen and high levels of D-

dimers and Sanz risk score.  

Differentiation therapy with ATRA has made a 

major advance and became the first-choice drug in 

treatment of APL. Conversion of 13-cis-retinoic acid and 

9-cis-retinoic acid to ATRA is very rapid and time 

dependent and, hence, it is important to rapidly administer 

two major doses of this agent. The antiproliferative effect 

of ATRA appears only 24 hours after administration and 

induces the differentiation and maturation of 

promyelocytes (Siddikuzzaman et al., 2011). Large 

studies reported ED rates of 3-10% (Sanz et al., 2019), 

while in single institutions, this percentage was higher. 

Patients treated with ATRA therapy had ED up to 26% 

(Di Bona et al., 2000). 

In treatment of APL with ATRA or ATO, the 

differentiation syndrome (DS), represents a life-

threatening complication. It affects about 20–25% of all 

patients and so far, there are no definitive diagnostic 

criteria. Clinically, DS is characterized by weight gain, 

fever not attributable to infection, respiratory distress, 

cardiac involvement, hypotension, and/or acute renal 

failure. DS pathogenesis is not completely understood, but 

it is believed that an excessive inflammatory response is 

the main phenomenon involved, which results in an 

increased production of chemokines and expression of 

adhesion molecules on APL cells. Due to the high 

morbidity and mortality associated with DS, its 

recognition and prompt initiation of the treatment is of 

utmost importance (Rego and De Santis, 2011). 

Recommended management of DS is immediate 

administration of corticosteroids and disruption of the 

ATRA therapy. Once the syndrome has resolved, the 

steroids can be discontinued (Sanz et al., 2019). 

The objectives of this study were to recognize the 

clinical features and possible risk factors for early 

mortality in APL patients and to determine the overall 

survival having in mind many risk factors. It was also our 

aim to analyze the causes of mortality of patients with 

APL, and to enhance the efficiency in future treatments. 
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Materials and methods 
 

This retrospective-prospective study was realized at 

the University Clinic for Hematology in Skopje,in the 

period from January 2004 until December 2020. Forty-six 

patients with APL were included (male - 22, female - 24), 

at the age ranging from 15 to  77 years (mean range 45). 

Diagnostic criteria of APL were based on the French-

American-British classification system (FAB) and the 

World Health Organization Classification of Tumors - 

Pathology and Genetics of Tumors of Hematopoietic and 

Lymphoid Tissues (Bennett et al., 1976; Vardiman et al., 

2009). 

Cytogenetic and flow cytometry were done whenever 

possible. Molecular diagnosis was confirmed by reverse 

transcription-polymerase chain reaction (RT-PCR) 

analysis in all of the patients and it was performed from 

bone marrow and peripheral blood. Patients’ risk 

stratification was done according to Sanz risk score, 

which classified patients into three groups depending on 

their initial white blood cell (WBC) and platelet counts 

(Sanz et al., 2000): 

- High risk: patients with WBC count > 10 × 10
9
/L, 

irrespective of platelet counts,  

- Intermediate risk: patients with WBC count ≤ 10 × 

10
9
/L and platelets 40 × 10

9
/L and 

- Low risk: patients with WBC ≤ 10 × 10
9
/L, but 

with platelet count > 40 × 10
9
/L. 

Also, the risk stratification was done according to the 

level of WBCs and PLs at the time of diagnosis (Sanz et 

al., 2019): 

- High risk: WBCs > 10 × 10
9
/L; PLs < 30 x 10

9
/L 

- Low risk: WBCs ≤ 10 × 10
9
/L; PLs > 30 x 10

9
/L 

Patients were analyzed with regards to their clinical 

presentation and laboratory parameters for WBCs, PLs, 

levels of fibrinogen and D-dimer at the time of diagnosis.  

All patients were treated with AIDA protocol 

(Idarubicin 12 mg/m
2
/day given as an intravenous bolus 

on days 2, 4, 6 and 8 and all-trans-retinoic acid, 45 mg/m² 

oral doses, divided into two daily doses which were 

maintained until complete remission). The cytarabine was 

added in the high-risk category patients according to 

WBC and clinical presentation of bleeding. Dose 

modification was considered in older patients with 

comorbidities. Only one patient was treated like refractory 

APL with AIDA and ATO. 

A written informed consent was obtained from all 

patients before starting the study. All medical history data 

were taken from patients’ record database at the 

University Clinic for Hematology. 

 

Statistical analysis 

Statistical analysis was performed using the SPSS 

software, version 22. We used the Kaplan-Mayer survival 

curves (cumulative proportion surviving). The following 

survival analyses were used in this study: percentiles of 

survival analysis (comparison of two samples), Log Rank 

test (comparison of multiple samples) and Chi-square 

(Descriptive statistics - median, mean of survival times). 

 

Results 
 

A total of 46 patients were involved in the study 

realized between January 2004 and December 2020. 

Patients’ characteristics were: 24 females (52.2%) and 22 

males (47.8%) of the total number of 46 patients, with 

mean age of 45 years, ranging from 15-77 years. Patients 

were divided into two groups: under the age of 55 (36 

patients, 78.3%) and above the age of 55 years (10 

patients, 21.7%). More than two thirds of them were 

young adults. In our Center, a total of 646 patients with 

AML were diagnosed in the period from 2010 to 2020. 

APL was found in 34 (5.3%) patients. 

Of the total group of APL patients, at the end of the 

study period, the overall survival showed that 24 patients 

(52.1%) were alive and 22 (47.8%) had death outcome. 

Regarding the treatment, of 46 patients, five patients 

(10.9%) passed away before starting the management 

plan and chemotherapy treatment. Therefore, 41 patients 

(89.1%) received different initial induction therapy (Table 

1). 

 

 

Table 1.    Outcome of patients with APL 

Total number of patients diagnosed 

with APL (2004/2020) 

     46 

n° (%) 

Alive 24 52.2 

Dead 22 47.8 

n° of treated patients (regimen) 41 89.1 

n° of untreated patients (w/o regimen) 5 10.9 

 

 

In the group of patients under medical regimen, a CR 

was observed in 30 patients (73.1%), 2 patients (4.9%) 

had refractory disease (RD) and 9 patients (22%) died 

during induction and consolidation treatment. 

AIDA protocol received 23 patients (56.1%), the 

other group of 17 patients (41.5%) was treated with 

AIDA protocol and cytarabine. Only one patient (2.4%) 

was treated like refractory APL with AIDA plus ATO. 

Seven (23.3%) of the patients with achieved CR 

developed relapse of the disease later; five of them died 

and 2 of them are still in remission. In the CR group of 

patients (30), half (15.50%) were treated with AIDA + 

cytarabine and the other half with AIDA only (Table 2). 

Death occurred in 22 patients, among them early 

death (ED) was observed in 13 patients (59%), and in 9 

patients (40.9%) death occurred 30 days after establishing 

the diagnosis. 
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Table 2.    Outcome of patients treated with different regimens 

Medical regimen used in treated patients 
      41 

n° (%) 

AIDA + Cytarabine 17 41.5 

AIDA 23 56.1 

AIDA + ATO 1 2.4 

Outcome   
 

CR (Complete remission) 30 73.1 

RD (Refractory disease) 2 4.9 

Died during the induction therapy and consolidation 9 22.0 

CR-Complete remission in patients receiving medical regimen        30 

AIDA + Cytarabine 15 50.0 

AIDA 15 50.0 

Outcome   

Relapse occurance 7 23.3 

*Died after relapse occurance 5  

*Alive after relapse occurance 2  

 

 

The main reasons of mortality were also analyzed. 

They included bleeding in CNS (13 patients, 59%), 

infections (4 patients, 18.2%), ATRA syndrome (2 

patients, 9%), 2 patients (9%) with respiratory failure and 

one patient (4.5%) with acute renal failure.  

Regarding the time of death, 5 patients (22.7%) from 

ED group died prior to treatment and 8 patients during the 

induction period (36.3%). Regarding the time of death 

after 30 days, 5 patients passed away from relapse of the 

disease, 2 patients died during consolidation phase and 2 

of primary refractory disease (Table 3). 

 

Table 3.    Rate, time and causes of death 

Number of patients that died 
       22 

n° (%) 

Early death< 30 days 13 59.1 

Death  > 30 days  9 40.9 

Causes of death   

in ED patients 
       22 

Bleeding in CNS 13 59.1 

Infections 4 18.2 

ATRA syndrome 2 9.1 

Respiratory failure 2 9.1 

Acute renal failure 1 4.5 

Time of  death  in ED  patients        13 

n°  of patients that died without induction therapy  5 38.5 

n°  of patients that died during the induction therapy  8 61.5 

Causes of  death  in  patients > 30 days         9 

As a result of relapse 5 55.6 

As a result of RD - Refractory disease 2 22.2 

During consolidation 2 22.2 
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Thirteen patients (out of 22) died within the first 30 

days. The factors found to be significantly associated 

(p<0.05) with early death were: age, Sanz risk score, level 

of WBC, level of platelets, clinical presentation of 

bleeding, infection, weakness, fibrinogen and D-dimer 

level. The higher risk score resulted in higher early death 

rate. There were 7 (53.8%) patients with intermediate 

Sanz score and 6 patients (46.1%) were at a high risk. We 

found no patients with low risk in this group. The ED rate 

was higher (in the high-risk group (WBC > 10 x 10
9
/L) 

meaning 61.5% or 8 patients compared to 38.5%, for the 

other 5 patients with low risk (WBC < 10 x 10
9
/L) 

(p<0.05). Regarding the platelet count high risk was 

observed in 11 patients (84.6%) and low risk in 2 patients 

(15.4%); all of the patients had bleeding like major 

clinical presentation of the disease (Table 4). 

 

Table 4.    Rate of early death (ED) by several factors 

Number of ED patients 
       13 

n° (%) 

Age (years)   

< 55 9 69.2 

> 55 4 30.8 

Risk factor according to Sanz score   

 Low risk / 0.0 

High risk 6 46.2 

Intermediate risk 7 53.8 

WBCs  1 to 114 x 10
9
/L (median 32.8)   

 
Low risk <10 x 10

9
/L 5 38.5 

High risk >10 x 10
9
/L 8 61.5 

Platelets  0 to 57 x 10
9
/L (median 18.5)   

 
Low risk > 30 x 10

9
/L 2 15.4 

High risk <30 x 10
9
/L 11 84.6 

Clinical presentation   

 Generalized weakness 10 76.9 

Bleeding 13 100.0 

Infection 4 30.8 

Fibrinogen at diagnosis (mg/dl) range 92 (15-371) 

D-dimer (mg/L) range 21 (0.3-45) 

 

 

Regarding the overall survival in our group of 

patients during the period of 17 years, we observed that 

52.5% of the APL patients survived, while the percent of 

mortality was 47.8%. In our group 45% of the patients 

survived over 4000 days, having most critical days (death 

outcome) in the first 30 days, while 25% of the patients 

survived only 12.5 days. The average survival time was 

1479.7 days, and the most common reason for mortality 

was the nature of the disease (Fig. 1). 

We evaluated the overall survival time of patients in 

relation to the age of patients at the time of diagnosis. It is 

shown that 59%, of the patients below 55 years of age, 

survive over 200 days and 29% of patients above 55 

years, survive over 200 days.  In both groups the 

mortality rate was higher in 30% of patients, in the first 

days. 

Log-Rank Test (WW=-4.160, Sum=20.902, 

Var=3.6351, Test statistic=-2.18196, p=.02911) registers 

statistically significant difference between survival in 

both adult groups below and above 55 years of age. The 

survival median in patients above 55 years is 25 days 

(95% Confidence Interval 0.000–279.1). We confirm 

statistically significant effect of the age on the overall 

survival in APL patients treated with new treatments. 

(Fig. 2). 

The average survival in younger patients (<55 years) 

was 2898 days. The average survival in patients >55 years 

was 858.4 days. The median time of survival in patients > 

55 years was 25 days (95% Confidence Interval 0.000–

279.1) The patients < 55 years do not achieve 50% and 

they survive above 59% or 4500 days. There is a 

statistically significant effect of the age on the OS, the 

older the patient is, there is a worse survival outcome. 

(Table 5). 

A total of 51% of patients with WBC < 10 x 10
9
/L 

initially at the time of diagnosis, survived over 4000 days, 

in comparison to 34% of patients whose WBC was ≥ 10 x 

10
9
/L. We analyzed the influence of the WBCs during 

diagnosis on overall survival in patients with APL (Log-

Rank Test (WW=-4.448 Sum=20.902 Var=4.6953, Test 

statistic=-2.05265, p=.040111).  

In both groups, the highest death outcome was 

observed in the first days, 20% in the first group and 47% 

in the second group.  These findings have confirmed the 

value of elevated WBC is contributing the higher death 

outcome. On average, patients with WBC <10 x 10
9
/L 

had 2821.8 survival days, while patients with WBC ≥ 10 

x 10
9
/L had 1561.3 survival days.  

Median of overall survival of patients who have 

WBC ≥ 10 x 10
9
/L is 6 days (95% Confidence Interval 

0.000-163.164). (Fig. 3). 

These patients with high WBC initially should be 

treated more aggressively with supportive treatment and 

with differentiating agents such as ATRA and chemo. 

(Fig. 4) 

A total of 21% of patients with PL < 30 x 10
9
/L 

initially at the time of diagnosis survived for more than 

1000 days compared to 65% of patients with PL > 30 x 

10
9
/L. In both groups, the highest death outcome 

happened in the first 30 days, 35% in both groups of 

patients died after starting of treatment. Log-Rank Test 

(WW=2.9332, Sum=20.902, Var=4.1198, Test 

statistic=1.445150, p=.14842) didn’t show a statistical 

difference between the two groups that showed low and 

high PL at the time of diagnosis. (Fig. 5). 
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Fig. 1.    Overall survival in all groups of patients with APL during 17 years. 
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Fig. 2.    Overall survival time in patients according to age. 

 

 

Fig. 3. Overall survival in patients with APL according to WBC. 

WBC (≥10 x 10
9
/l) 

WBC (<10 x 10
9
/l) 



Early mortality and overall survival in acute promyelocytic leukemia – a single center… 

 

61 

Макед. фарм. билт., 67 (1) 55 – 66 (2021) 

 

 

Table 5.    Results of Log-Rank Test from survival comparison between two groups of patients (age <55 and >55 years) 

Age 

Means and Medians for Survival Time 

Mean
a
 Median 

Estimate Std. Error 
95% Confidence Interval 

Estimate Std. Error 
95% Confidence Interval 

Lower Bound Upper Bound Lower Bound Upper Bound 

<55 years 2897.962 396.377 2121.063 3674.861 . . . . 

>55 years 858.433 377.392 118.745 1598.121 25.000 129.653 .000 279.121 

Overall 2466.774 354.602 1771.755 3161.794 2555.000 . . . 
*(WW = -4.160. Sum = 20.902. Var = 3.6351. Test statistic = -2.18196. p = .02911) 

 

 

Patients with PL < 30 x 10
9
/L had on average 577.6 

survival days, while patients with > 30 x 10
9
/L had on 

average 2845.5 survival days.  

Median survival time in patients with low PL was 300 

days (95% Confidence Interval 0.000-1054.8) (Table 6). 

We also analyzed the influence of Sanz risk on 

overall survival of all patients with APL. 50% of patients 

with Sanz risk higher survive more than 1000 days. 33% 

of patients with intermediate Sanz risk survive more than 

4000 days. 61% of patients with low Sanz risk survive 

more than 4000 days. According to Chi-square 

(=8.373928, df=2, p=.01520) there is a statistically 

significant difference in overall survival between the three 

levels of Sanz risk. (Fig 6). 

On average, patients with low Sanz score survived 

3270.5 days, with intermediate 1561.3 days and with high 

risk 688.2 days (Table 7). 

 

Discussion 
 

The impressive improvement in APL outcomes has 

recently been challenged by registry-based studies 

exploring APL outcomes in the real world (Park et al., 

2011; Paulson et al., 2014; Thomas, 2019). These studies 

indicate that early mortality is currently an 

underestimated phenomenon in clinical trials. There is an 

ongoing need to decrease the early death rate (within the 

first 30 days from diagnosis), which is still the primary 

cause of treatment failure rather than the resistant disease 

that is so common for all other subtypes of AML (Rahmé 

et al., 2014). 

Large clinical trials have reported an early death rate 

of 3–10% (Ilnad et al., 2021; Lo-Coco et al., 2013; Sanz 

et al., 2010). The studies show that Sanz score, high 

number of white blood cells, low number of platelets, 

initial clinical presentation of bleeding, DIC, infections, 

delayed treatment at time of diagnosis are predictors for 

early death. An explanation for this challenge of early 

death is the rarity of APL coupled with the fact that the 

majority of APL patients in some countries are treated 

outside clinical trials and in smaller experienced and/or in 

experienced centers. 

 

 

 

 

Fig. 4.    Overall survival in patients with APL according to platelets. 

Pl (<30 x 109/l) 

Pl (>30 x 109/l) 
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Fig. 5.     Overall survival according to Sanz risk in APL 

 

 

We report early death in 59.1% of our patients. This 

high rate could be probably a result of delayed supportive 

treatment, late visit to a doctor and appropriate medical 

experience care. In some cases, ATRA administration was 

delayed, because we did not have the confirmed molecular 

analysis. Some studies have identified prognostic factors 

that are capable of predicting early deaths.  

Regarding the causes of death, the main cause in our 

study was CNS hemorrhage, followed by infections. 

These findings correlate with other studies which showed 

hemorrhage as the main cause of death (Chang et al., 

2012; Crespo-Solis et al., 2016; Karim et el., 2014; Rego 

et al., 2013; Rogers et al., 2012; Serefhanoglu et al., 

2010). In our center CNS bleeding was also the major 

cause of death in 59.1% of all patients, followed by 

infections in 18.2% of patients, and ATRA respiratory and 

acute renal failure were found in a smaller percentage as a 

cause of death.   

Despite some small center experiences reporting the 

infections as a main cause of death (Ahmad, et al 2012)., 

due to the late visit to the hospital, delayed treatment, 

absence of isolation rooms in the hospital, lack of accurate 

microbial cultures, inability of patients to afford expensive 

drugs like antifungals, in our study infections were the 

second reason of causes of death. Relapse of the disease 

was not a main cause of death in APL compared to AML. 

The limitation of our study is that not all patients 

with APL have completed induction chemotherapy 

protocol. During induction, there were 8 patients with 

early death and two patients during induction and 

consolidation who died later. Since there was a lack of 

more aggressive supportive measures and addition of 

ATO to the induction regimen, patients with high risk of 

early death were not treated appropriately. 

In large population-based analyses, and among 

patients treated in single institutions, the rate of mortality 

is even higher and can range from 9.6% to 61.5% (Jillella 

and Kota, 2018). Our observations correlate with the 

literature data; our mortality rate was 47.8% of APL 

patients. 

The OS (overall survival) in our group was 

decreased, we observed that 52.2% of our patients are 

alive compared to world studies where OS rates are 

between 80-90%. As expected, OS was longer in patients 

who had low Sanz score than patients who had high Sanz 

score. High levels of WBC and low levels of PL were 

shown to be risk factors in our study. Younger patients 

and higher PL levels are a predictive factor that prolonged 

the OS in our study. Therefore, we must change our 

approach to APL patients and to start faster and more 

aggressive treatment once the patient comes to the 

hospital and is being properly diagnosed. 

 

Conclusion 
 

To prevent early death prior to treatment, patients 

with suspected APL should be immediately hospitalized 

and managed as medical emergency. It is the most 

important approach in patients with acute leukemia, 

especially with APL. The diagnosis must be managed 

even in cases when there is no confirmed molecular PML-

RARα fusion. In this kind of situation, it is necessary to 

initiate aggressive prophylactic transfusion in order to 

maintain high platelet and fibrinogen transfusions. This 

could reduce bleeding complications which is the main 

reason for ED. Induction chemotherapy should be started 

as soon as possible, treatment with ATRA should be  
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Table 6.    Results of Log-Rank Test from survival comparison between two groups of patients (WBC ≥10 x 109/L and <10 

x 109/L) 

WBC 

Means and Medians for Survival Time 

Mean
a
 Median 

Estimate Std. Error 
95% Confidence Interval 

Estimate Std. Error 
95% Confidence Interval 

Lower Bound Upper Bound Lower Bound Upper Bound 

<10 x 10
9
/L 2821.814 437.208 1964.886 3678.743 . . . . 

≥10 x 10
9
/L 1561.333 529.448 523.615 2599.052 6.000 80.186 .000 163.164 

Overall 2466.774 354.602 1771.755 3161.794 2555.000 . . . 

 

 

 

 

 

 

Table 7.    Results of Log-Rank Test from survival comparison between two groups of patients (PL >30-low risk and PL 

<30-high risk) 

PL 

Means and Medians for Survival Time 

Mean
a
 Median 

Estimate Std. Error 
95% Confidence Interval 

Estimate Std. Error 
95% Confidence Interval 

Lower Bound Upper Bound Lower Bound Upper Bound 

Low 577.617 176.196 232.273 922.961 . . . . 

High 2845.533 400.035 2061.465 3629.601 300.000 385.127 .000 1054.849 

Overall 2466.774 354.602 1771.755 3161.794 2555.000 . . . 

 

 

 

 

 

 

Table 8.    Results of Log-Rank Test from survival comparison between three groups of patients according to Sanz score 

Sanz score 

Means and Medians for Survival Time 

Mean
a
 Median 

Estimate Std. Error 
95% Confidence Interval 

Estimate Std. Error 
95% Confidence Interval 

Lower Bound Upper Bound Lower Bound Upper Bound 

high 688.222 235.240 227.152 1149.292 300.000 344.075 .000 974.387 

low 3270.486 472.923 2343.557 4197.414 . . . . 

intermedia. 1561.333 529.448 523.615 2599.052 6.000 80.186 .000 163.164 

Overall 2466.774 354.602 1771.755 3161.794 2555.000 . . . 
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started immediately even if the diagnosis of APL is only 

suspected. These elements should be considered at our 

Center in order to improve the overall survival and 

consequently to decrease the early death rates which is the 

greatest challenge for the future treatment of APL. 
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Клучни зборови: акутна промиелоцитна леукемија, рана смртност, all-trans ретиноична киселина 

 
Акутна промиелоцитна леукемија (АПЛ) е посебен поттип на акутна леукемија (АЛ) со своја различна 

цитогенетика, клинички и биолошки карактеристики, и со најбрз летален исход. Со примената на новите таргет 

лекови како all-trans ретиноична киселина (АТРА) стана најкурабилна форма на АЛ.   

Сè уште раната смртност дефинирана како смрт во период од триесет дена по дијагноза останува нерешлив 

проблем кај пациентите со АПЛ. Оваа студија анализираше 46 пациенти со АПЛ, дијагностицирани и лекувани 

на Универзитетската клиника за хематологија во Скопје, од јануари 2004 до декември 2020 година. АПЛ 

дијагнозата на пациентите беше спроведена според FAB и WHO класификации, и беше потврдена на 

молекуларно ниво кај сите пациенти. Користевме утврдени прогностички ризик-фактори при анализата на 

пациентите: возраста, Sanz score, иницијалното ниво на леукоцити и тромбоцити, клиничката презентација на 

болеста и нивото на фибриноген и Д-димери. Ја утврдивме појавата на рана смртност, стапката на морталитет и 

вкупното преживување. Од групата со рана смртност, одреден број пациенти имаа летален исход и пред 

почнување со хемотерапискиот пристап. Беше анализирана и причината за смртност во целата група пациенти. 

Студијата покажа дека факторите кои влијааат врз појавата на рана смртност влијаат и врз стапката на 

морталитет како и врз вкупното преживување. Имплементацијата на ризик-факторите во донесување одлука за 

третман заедно со брзиот агресивен супортивен третман се клучни за нашите пациенти со АПЛ. 
 

 

 


