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Acute promyelocytic leukemia is a form of acute myeloid leukemia, a cancer of the blood-forming tissue (bone marrow). In

normal bone marrow, hematopoietic stem cells produce red blood cells (erythrocytes) that carry oxygen, white blood cells

(leukocytes) that protect the body from infection, and platelets (thrombocytes) that are involved in blood clotting. In acute

promyelocytic leukemia, 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.
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1. Introduction

People with acute promyelocytic leukemia are especially susceptible to developing bruises, small red dots under the skin

(petechiae), nosebleeds, bleeding from the gums, blood in the urine (hematuria), or excessive menstrual bleeding. The

abnormal bleeding and bruising occur in part because of the low number of platelets in the blood (thrombocytopenia) and

also because the cancerous cells release substances that cause excessive bleeding.

The low number of red blood cells (anemia) can cause people with acute promyelocytic leukemia to have pale skin (pallor)

or excessive tiredness (fatigue). In addition, affected individuals may heal slowly from injuries or have frequent infections

due to the loss of normal white blood cells that fight infection. Furthermore, the leukemic cells can spread to the bones

and joints, which may cause pain in those areas. Other general signs and symptoms may occur as well, such as fever,

loss of appetite, and weight loss.

Acute promyelocytic leukemia is most often diagnosed around age 40, although it can be diagnosed at any age.

2. Frequency

Acute promyelocytic leukemia accounts for about 10 percent of acute myeloid leukemia cases. Acute promyelocytic

leukemia occurs in approximately 1 in 250,000 people in the United States.

3. Causes

The mutation that causes acute promyelocytic leukemia involves two genes, the PML gene on chromosome 15 and the

RARA gene on chromosome 17. A rearrangement of genetic material (translocation) between chromosomes 15 and 17,

written as t(15;17), fuses part of the PML gene with part of the RARA gene. The protein produced from this fused gene is

known as PML-RARα. This mutation is acquired during a person's lifetime and is present only in certain cells. This type of

genetic change, called a somatic mutation, is not inherited.

The PML-RARα protein functions differently than the protein products of the normal PML and RARA genes. The protein

produced from the RARA gene, RARα, is involved in the regulation of gene transcription, which is the first step in protein

production. Specifically, this protein helps control the transcription of certain genes important in the maturation

(differentiation) of white blood cells beyond the promyelocyte stage. The protein produced from the PML gene acts as a

tumor suppressor, which means it prevents cells from growing and dividing too rapidly or in an uncontrolled way. The

PML-RARα protein interferes with the normal function of both the PML and the RARα proteins. As a result, blood cells are

stuck at the promyelocyte stage, and they proliferate abnormally. Excess promyelocytes accumulate in the bone marrow

and normal white blood cells cannot form, leading to acute promyelocytic leukemia.

The PML-RARA gene fusion accounts for up to 98 percent of cases of acute promyelocytic leukemia. Translocations

involving the RARA gene and other genes have been identified in a few cases of acute promyelocytic leukemia.



3.1. The genes and chromosomes associated with Acute promyelocytic leukemia

NPM1

PML

RARA

chromosome 15

chromosome 17

3.2. Additional Information from NCBI Gene:

NUMA1

STAT5B

ZBTB16

4. Inheritance

Acute promyelocytic leukemia is not inherited but arises from a translocation in the body's cells that occurs after

conception.

5. Other Names for This Condition

AML M3

APL

leukemia, acute promyelocytic

M3 ANLL

myeloid leukemia, acute, M3

References

1. Collins SJ. The role of retinoids and retinoic acid receptors in normalhematopoiesis. Leukemia. 2002 Oct;16(10):1896-
905. Review.

2. de Thé H, Chen Z. Acute promyelocytic leukaemia: novel insights into themechanisms of cure. Nat Rev Cancer. 2010
Nov;10(11):775-83. doi: 10.1038/nrc2943.

3. de Thé H, Lavau C, Marchio A, Chomienne C, Degos L, Dejean A. The PML-RARalpha fusion mRNA generated by the
t(15;17) translocation in acute promyelocytic leukemia encodes a functionally altered RAR. Cell. 1991 Aug
23;66(4):675-84.

4. Pandolfi PP. Oncogenes and tumor suppressors in the molecular pathogenesis of acute promyelocytic leukemia. Hum
Mol Genet. 2001 Apr;10(7):769-75. Review.

5. Parmar S, Tallman MS. Acute promyelocytic leukaemia:a review. Expert OpinPharmacother. 2003 Aug;4(8):1379-92.
Review.

6. Salomoni P, Pandolfi PP. The role of PML in tumor suppression. Cell. 2002 Jan 25;108(2):165-70. Review.

7. Sanz MA, Montesinos P. Open issues on bleeding and thrombosis in acutepromyelocytic leukemia. Thromb Res. 2010
Apr;125 Suppl 2:S51-4. doi:10.1016/S0049-3848(10)70013-X. Review.

8. Yamamoto JF, Goodman MT. Patterns of leukemia incidence in the United Statesby subtype and demographic
characteristics, 1997-2002. Cancer Causes Control.2008 May;19(4):379-90.

9. Zelent A, Guidez F, Melnick A, Waxman S, Licht JD. Translocations of theRARalpha gene in acute promyelocytic
leukemia. Oncogene. 2001 Oct29;20(49):7186-203. Review.



Retrieved from https://encyclopedia.pub/entry/history/show/11056


