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ABSTRACT 

Acute Promyelocytic Leukaemia (APML) is characterized by a block in differentiation where Leukemic cells are halted at the promyelocyte 

stage. A characteristic balance chromosomal Translocation between chromosomes 15 and17 t (15;17) is seen in 95% of cases – the translocation 

results in the formation of the PML-RARA fusion protein the introduction of retinoic acid (RA) and Arsenic trioxide (ATO) has been 

responsible for initially remar-kable cure rates. Acute promyelocytic leukaemia is a distinct subtype of acute myeloid leukaemia. The 

disease is characterized by a chromosomal abnormality involving translocation between chromosomes 15 and 17. Current therapy has advanced 

to include agents such as all-trans retinoic acid and arsenic trioxide, which have improved remission and survival rates. Induction, 

consolidation, and maintenance regimens have now been studied and are outlined. As patients affected can develop severe bleeding 

complications, rapid diagnosis and initiation of appropriate treatment are vital. During treatment, unique complications such as disseminated 

intravascular coagulation and differentiation syndrome can occur. Prompt recognition of complications is imperative. 

 

Promyelocytics 

INTRODUCTION 

Acute Promyelocytic Leukaemia is a distinguished subset of acute myeloid leukaemia which is characterized by fusion of gene 

transcript PML-RAR-Alpha and high cure rates with treatment. Advances in the molecular pathology of this leukaemia have led to the 

introduction of arsenic trioxide and all-trans retinoic acid therapies, which have led to improved prognosis.  

In acute promyelocytic leukaemia, immature white blood cells called promyelocytes accumulate in the bone marrow. The overgrowth of 

promyelocytes leads to a shortage of normal white and red blood cells and platelets in the body, which causes many of the signs and symptoms 

of the condition. APL is a type of blood cancer that affects cells called promyelocytes, which are white blood cells at an early stage of 

development. Acute promyelocytic leukaemia (APL) happens when the promyelocytes (a type of blood cell) don’t fully develop and become 

cancerous. 
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The PML/RARa protein heterodimerizes with the retinoid X receptor (RXR), the resulting PML/RARA-RXR complex binds to retinoic acid 

- responsible elements in target genes, results in the cessation of myeloid differentiation at the Promyelocytic stage. The excessive 

promyelocytes express tissue factor (TF) which forms a complex with factor VII and activates factor X and IX and result in a procoagulant 

state. 

 

 
Pathophysiology 

 

 

Etiology 
The disease is distinguished by a particular cyto-location of chromosomes 15 and 17. This genetic rearrangement involves the retinoic acid 

receptor alpha (RARA) gene on chromosome 17 and the promyelocytic leukaemia gene (PML) on chromosome 15. This abnormality is denoted 

as t(15;17)(q22;q12) (Arber et al., 2016). The PML gene is thought to be involved with apoptosis and tumour suppression, and the RARA gene 

is expressed in hematopoietic cells and has a significant role in regulating gene expression related to myeloid differentiation (Melnick & Licht, 

1999). The resulting fusion protein prevents the transcription of genes necessary for developing myeloid cells to defernite beyond the 

promyelocyte decentration stage. This results in abnormal promyelocyte accumulation in the blood and bone marrow(Walker & Held-Warm 

Kessel, 2010), which leads to the cytopenia’s observed upon presentation. It promotes the expression of various genes after binding to retinoic 

acid. The mechanism of formation of the above chromosomal rearrangements and initiation of the leukaemia are unknown . 

 

Pathophysiology 

The PML/RARa protein heterodimerizes with the retinoid X receptor(RXR), the resulting PML/RARA-RXR complex binds to retinoic acid  

responsible elements in target genes, results in the cessation of myeloid differentiation at the Promyelocytic stage. The excessive promyelocytes 

express tissue factor (TF)which forms a complex with factor VII and activates factor X and IX and result in a procoagulant state. 

 

Translocation between chromosome 15 and 17 

 

Diagnosis Tests   

1. Complete Blood Count 

2. Bone marrow biopsy. 

3. Immunophenotyping and Cytogenic tests 

4. PCR test 

5. X-rays , ECG,scans  

6. Anti- PML Immunofluorescence antibody test Biochemical tests 

APL happens because of a change in a person’s chromosomes. Chromosomes are inside all cells and carry our genes. In APL, the PML gene 

on chromosome 15 fuses with the RARA gene on chromosome 17. A defective protein forms as a result. Tests can detect this protein in the 

blood and bone marrow. 
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Overview of  Leukemia 

Differentiation Diagnosis 
1.  Acute lymphoblastic leukaemia (ALL) 

2. Acute myeloid leukaemia (AML) 

3. Aplastic Anaemia 

4. folic acid deficiency 

5. Myelodysplastic syndrome 

 

 CHEMOTHERAPY 

1. Acute Promyelocytic Leukaemia is a medical emergency with a very High pre-treatment mortality. All Trans Retinoic Acid (ATRA) is the      

main in the treatment of APML. 

2. Arsenic trioxide +Chemotherapy 

3.  CHEMOTHERAPY with an anthracycline drug Daunorubicin. 

4. Arsenic trioxide (ATO) is another non chemo drug. 

Treatment  

Treatment decisions are based on the patient’s age, general health and APL risk classification. APL is classified into the two following 

categories of risk, based on the patient’s white blood cell count at diagnosis: 

 Low risk—white blood cell (WBC) count of 10,000 white blood cells per microliter of blood (10,000/microliter) or less 

 High risk—WBC count greater than 10,000/microliter 

All-trans retinoic acid (ATRA), also called tretinoin  is given orally. This drug, a vitamin A derivative, has become a standard component of 

induction therapy for APL. ATRA targets and eliminates the PML/RARα abnormality. This treatment causes a marked decrease in the 

concentration of leukemic blast cells in the marrow, and a remission frequently follows. Used alone, ATRA can induce a short-term remission 

in at least 80 percent of patients. Treatment with ATRA must be followed by or given with arsenic trioxide (ATO) and/or chemotherapy to 

ensure that the remission will be long-lasting. ATRA often minimizes the side effects of chemotherapy because blood cell counts may be 

improved and the number of leukemic cells may be decreased at the time that chemothearpy is started.  

Arsenic Trioxide (ATO) 

 Arsenic Trioxide is given by slow intravenous (IV) injection. Studies have shown that the combination of ATO and ATRA is 

superior to the former standard of care, which included anthracyclines (chemotherapy), for patients with low-risk APL. Avoiding additional 

chemotherapy drugs may be particularly beneficial to children and older patients who are more susceptible to the side effects of 

anthracyclines. 

The combination of arsenic trioxide with tretinoin has been FDA-approved for the treatment of adults with newly diagnosed low-risk APL 

characterized by the presence of the t(15;17) translocation or PML/RARα gene expression. Sometimes ATO is administered daily, and other 

times it is given only on certain days with rest days in between as part of what is called a “treatment cycle.”ATO is also the recommended 

therapy for patients who do not achieve a molecular response at the end of consolidation or who relapse later in the treatment. For patients 

with high-risk APL, combinations of ATO,  
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ATRA, and anthracyclines are commonly used. 

 

APML 

 

 Side effects 

Common side effects of ATRA and Arsenic trioxide includes headache, bleeding , feeling sick(nausea), clotting problems .Fever, rashes, high 

blood pressure, weight gain, swollen feel, sore in throat ,dry skin and mouth, itching irritated eyes tiredness, diarrhoea , bleeding gums. bleeding 

from wounds that's hard to stop that is either black and tarry or streaked with red,  because of bleeding in your gut. Headaches, difficulty 

speaking or difficulty moving parts of the body, because of bleeding in the brain. 

 

 

APL 

 

If we can use by the consultation of physicians such a disease can be improved very bitterly .i.e., INJ REBEZ IV, INJ GRANISET IV , 

INJDAUNOMYCIN , in Chemotherapy ,tablets such as Tab. Ematra, Tab. Voritek , Tab.Folvite, Tab. zovirax , etc Acute Promyelocytic 

Leukaemia is a form of AML which occurs due to mutation in a person's genes that results in formation of Promyelocytes. This overproduction 

of Promyelocytes causes reduction in healthy white blood cells. 

Summary / Conclusion 

considering of all the points if we use new technology of the medicine then such type of disease may be improved very short period. therefore, 

we should adopt new advanced technology for better improvement. 

Reference: 

[1] Acute Promyelocytic Leukaemia (APL) A review of the literature Joaquin J. Jimenez ,  S. Chale (...) ; and Andrew V. Schally 

[2] Acute Promyelocytic Leukaemia (APL) : a review of the literature Joaquin J     Jimenez etat. oncotarget 2020 

[3] Acute Promyelocytic Leukaemia Cigam SR, Koshy NV Author- Shashank R. Cingam 

http://www.ijnrd.org/

