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Abstract

Congenital Amegakaryocytic thrombocytopenia is genetic disorder caused due to autosomal recessive gene
disorder cause decreased platelet count, presents as anemia, thrombocytopenia, leukemia. The pathological is
due to mutation in TPO and Mpl receptor gene which lead to low platelet count and decreased megakaryocytes
present as purpura, bleeding early identified in newborn on day of birth can progress to worse in months to
years. Diagnosed by complete blood picture, bone marrow biopsy, genetic testing. The CAMT is treated with
help of supportive therapy where in the platelets are transfused in multiple sittings, gene therapy used and
prevented by genetic counseling. The present article describes the cause, diagnosis and management of CAMT.
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Introduction

Congenital Amegakaryocytic Thrombocytopenia (CAMT) is autosomal recessive disorder presents
thrombocytopenia and amegakaryocytes. CAMT is a bone marrow failure syndrome present with severe
thrombocytopenia, aplastic anemia and leukemia. In CAMT the bone marrow loss the function to produce
platelets which lead to thrombocytopenia, leads to bleeding disorder.!® The bleeding disorder is identified on
first day of birth until one month. And progress to worst over period of time, manifested with low platelet

count, pancytopenia managed by multiple platelet transfusion.
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Epidemiology

The incidence of the CAMT is not estimated accurately as the disease presentation is confused and diagnosis

inconsistency. However few reviews identify prevalence as less than hundred cases in a given time.®"8
The CAMT condition is seen in infants with or without any physical anomalies.
Types of CAMT

The CAMT disorder is condition similar to neonatal alloimmune thrombocytopenia, the differential diagnosis
is confirmed by bone marrow diagnostic test.

With the outcome of the disease, the CAMT is classified as:

1. TYPE I CAMT, in this type of CAMT the platelets are below 21millions/ L, the functionality of c-Mpl
is lost, the onset causes severe pancytopenia, decreased bone marrow function and low platelets.

2. TYPE Il CAMT, the platelet count is between 35million/L to 132million/L, in this condition the
platelets increase from mild to near normal in first year of life of newborn, the bonemarrow failure
begins late in 3 to 6years.

3. TYPE Il CAMT, c-Mpl gene shows no defect yet the ineffective megakaryopoeisis. 21>/

Causes for CAMT

The thrombopoietin TPO and c-Mpl receptors are genetically mutated lead to decreased thrombocytes,

impairment in megakaryocytes.®113

In type | CAMT the Mpl receptor get mutated leads to complete loss of TPO receptors.

In type Il CAMT the extracellular TPO receptor domain gets affected by missense mutation of Mpl gene.
This mutation in the gene leads to thrombocytopenia, anemia and leukemia. 141610

Pathology of CAMT

The Myeloproliferative (Mpl) gene is play vital role in megakaryopoeiesis this is regulated by thrombopoietin
(TPO) receptor. Any mutation in the TPO receptor results in high level of TPO.1819

The high level of TPO bindings stimulate the megakaryopoiesis, results in increase number and size of

megakaryocytes which promotes the expression of platelet specific markers.

TPO is essential to number of hematopoietic stem cells any mutation leads to thrombocytopenia and

pancytopenia.
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The Mpl is a cytokine receptor functions to hematopoietic tissues and cell of bone marrow, liver, spleen of

fetus. Stimulation of these leads to bone marrow failure causing CAMT in newborn.

On the other hand, an abnormality in the central nervous system, cerebrum, cerebellum cause TPO and Mlip
deficiency leads to reduction in megakaryocytic precursor cells and decrease in erythroid and myeloid

progenitors.?%-22

The TPO and MIp needed for growth of megakaryocytes, the deficit of TPO and Mlp causes the bone marrow

failure results in platelet disorder, amegakaryocytic thrombocytopenia, aplastic anemia, pancytopenia.
Clinical presentation of CAMT

» The newborn shows megakaryocytopenia, thrombocytopenia.

= Bleeding percutaneous, gastro intestinal, pulmonary and intracranial hemorrhage.
The risk factors for CAMT can be assessed by

= Assessing the history of thrombocytopenia in family.1:23:25

= Assess newborn for the symptoms of bruising, bleeding in mouth and nose, patecheiae, purpura.

= CAMT is identified in infants, short after birth, with no specific birth defects.

= In Type-1 CAMT presents persistent low platelet count.

» In Type-1l CAMT milder to near normal platelet count.

= Central nervous system manifest as cerebral and cerbellar hypoplasia, retardation of psychomotor
development.

Diagnosis of CAMT

The diagnosis of CAMT is skill full and requires identifying the differential diagnosis.

[ 2

A routine blood investigation indicates the low platelets count.?425

Bone marrow biopsy test gives information on megakaryocytes.

Genetic testing to trace and rule our Mpl, C-MPL gene it nature and mutation.

In colony formation absence of thrombopoietin, megakaryocytes.

Clonal culture shows decreased number of erythroid and myelocytic progenitors.
The genetic testing for lack of Mpl mMRNA in bone marrow monocellular cells.

o & o & o o

Blood picture shows elevated serum levels of TPO, decreased white blood cells and red blood cells.
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Treatment of CAMT

Preliminary treatment aim to prevent bleeding and stopping, supportive treatment by multiple platelet

transfusion.

The management of the CAMT include platelet transfusion.?’

Bone marrow transplantation and stem cell transplantation effective in genetic disease.
The gene therapy for malfunction of TPO and c-Mpl receptor.

CAMT managed by curative therapy through stem cell transplantation.

Prognosis of CAMT

Prognosis is poor, supportive treatment, in first year life bone marrow failure occur, without hemotopoietic
stem cell transplantation nearly 30% of newborn with CAMT and with heamotopoietic stem cell
transplantation 20% newborn die with CAMT.?°

Prevention of CAMT
Antenatal diagnosis of the possible cause of the CAMT,

Genetic counseling to individuals at risk of developing CAMT disorder and family history of
thrombocytopenia.®

Reference

1. Ballmaier M, Germeshausen M, Schulze H, et al. “C-mpl mutations are the cause of congenital
amegakaryocytic thrombocytopenia” Blood. 2001;97:139-46. PMID 11133753.

2. Germeshausen M, Ballmaier M, Welte K. “MPL mutations in 23 patients suffering from congenital
amegakaryocytic thrombocytopenia: the type of mutation predicts the course of the disease” Hum
Mutat. 2006;27:296. doi:10.1002/humu.9415. PMID 16470591.

3. Rose MJ, Nicol KK, Skeens MA, Gross TG, Kerlin BA. “Congenital amegakaryocytic thrombocytopenia:
the diagnostic importance of combining pathology with molecular genetics” Pediatr Blood
Cancer. 2008;50:1263-5. doi:10.1002/pbc.21453. PMID 18240171.

4. Muraoka K, Isii E, Tsuji K, et al. Defective response to thrombopoeitin and impaired expression of c-mpl
mRNA of bone marrow cells in congenital amegakaryocytic thrombocytopenia. Brit J
Haemat. 1997;96:287-92. PMID 9029014.

5. King S, Germeshausen M, Strauss G, Welte K, Ballmaier M. Congenital amegakaryocytic
thrombocytopenia (CAMT): a detailed clinical analysis of 21 cases reveal different types of CAMT.

IJCRT2205870 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | h438


http://www.ijcrt.org/

www.ijcrt.org © 2022 IJCRT | Volume 10, Issue 5 May 2022 | ISSN: 2320-2882

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Blood/ASH Annual Meeting abstracts 2004; abstract 740; 2005. Dec, 2004. American Society of
Hematology. http://abstracts.hematologylibrary.org/cgi/content/abstract/104/11/740.

Freedman MH, Estrov Z. “Congenital amegakaryocytic thrombocytopenia: an intrinsic hematopoietic
stem cell defect” Am J Pediatr Hematol Oncol. 1990;12:225-30.

Cines DB, Bussel JB, McMillan RB, Zehnder JL. Congenital and acquired
thrombocytopenia. Hematology. 2004:390-406.

Murray NA. Evaluation and treatment of thrombocytopenia in the neonatal intensive care unit. Acta
Pediatr Suppl. 2002;91:74-81.

Trichet C, Guiheneuf C, Ballmaier M, et al. Clinical and laboratory findings in a new case of congenital
amegakartyocytic thrombocytopenia (CAMT) J Thromb Hemost. 2003:1.

Thara K, Ishii E, Eguchi M, et al. “Identification of mutations in the c-mpl gene in congenital
amegakaryocytic thrombocytopenia” Proc Natl Acad Sci. 1999;96:3133—
6. doi:10.1073/pnas.96.6.3132.PMID10077649.

Gurney AL, Carver-Moore K, de Sauvage FJ, Moore MW. Thrombocytopenia in c-Mpl deficient
mice. Science. 1994;265:1445-7. DOI: 10.1126/science.8073287.

Tonelli R, Scardovi AL, Pesion A, Strippoli P, Bonsi L, Vitale L. Compound heterozygosity for two
different amino-acid substitution mutations in the thrombopoeitin receptor (c-Mpl gene) in congenital
amegakarocytic thrombocytopenia (CAMT) Hum Genet. 2000:225-33.

Dorsch M. TPO and IL-3 induce overlapping but distinct protein tyrosine phosphorylation in a myeloid
precursor cell line. Biochem Biophys Res Commun. 1995;214:424-31.

Chen J. Regulation of platelet activation in vitro by the c-Mpl ligand,
thrombopoeitin. Blood. 1995;86:4054-62.

Bacon CM. Thrombopoeitin (TPO) induces tyrosine phosphorylation and activation of Stat5 and
Stat3. FEBS Letter. 1995;370:63-8

Ezumi Y. Thrombopoeitin, c-Mpl ligand, induces tyrosine phosphorylation of Tyk 2, JAK2, and Stat3,
and enhances agonists-induced aggregation in platelets in vitro. FEBS Letter. 1995;374:48-52.
Ballmaier M. Defective c-Mpl signaling in the syndrome of thrombocytopenia with absent radii. Stem
Cells. 1998;16:177-84.

Luoh R. Compound heteroxzygosity for two different amino acid substitution mutations in the
thrombopoeitin  receptor (c-Mpl gene) in congenital amegakaryocytic thrombocytopenia. Hum
Genet. 2000;107:225-33.

Savoia A, Dufour C, Locatelli F, Noris P, Ambaglio C, Rosti V, et al. Congenital amegakaryocytic
thrombocytopenia: clinical and biological consequences of five novel
mutations. Hematologica. 2007;92:1186-93.

IJCRT2205870 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | h439


http://www.ijcrt.org/
http://abstracts.hematologylibrary.org/cgi/content/abstract/104/11/740

www.ijcrt.org © 2022 IJCRT | Volume 10, Issue 5 May 2022 | ISSN: 2320-2882

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Alexander WS, Roberts AW, Nicola NA, et al. Deficiencies in progenitor cells of multiple hematpoietic
lineages and defective megakaryopoiesis in mice lacking the thrombopoietic receptor c-
Mpl. Blood. 1996;8:7. 2162—-70.

Solar GP, Kerr WG, Ziegler FC, et al. Role of c-mpl in early hematopoiesis. Blood. 1998;92:4-10.
Kimura S, Roberts AW, Metcalf D, et al. Hematopoietic stem cell deficiencies in mice lacking c-Mpl, the
receptor for thrombopoietin, Proc. Natl Acad Sci U S A. 1998;95:1195-200.

Drachman JG. Inherited thrombocytopenia: when a low platelet count does not mean
ITP. Blood. 2004;103:390-8.

Geddis AE, Linden HM, Kaushansky K. Thrombopoeitin A pan-hematopoeitic cytokine. Cytokine
Growth Factor Rev. 2002;13:61-73.

Van de Oudenrijn S, Bruin M, Folman CC, et al. Mutations in the thrombopoeitin receptor, Mpl, in
children with congenital amegakaryocytic thrombocytopenia. Br J Hematol. 2000;110:441-8.

Gandhi MJ, Cummings CL, Drachman JG. FLJ14813 missense mutation a candidate for autosomal
dominant thrombocytopenia on human chromosome 10. Hum Hered. 2003:66-70.

Balduini CL, Savoia A. Inherited thrombocytopenias: from genes to
therapy. Haematologica. 2002;87:860-80.

Ihara K, Ishii E, Eguchi M, et al. Identification of mutations in the c-mpl gene in amegakaryocytic
thrombocytopenia. Proc Natl Acad Sci U S A. 1999;96:3132-6.

Alter B, Nathan DG, Orkin SH, Look AT, Ginsburg D, editors. WB Saunders; Philadelphia, PA: 2003.
Inherited bone marrow failure syndromes-Nathan and Oski’s hematology of infancy and childhood; pp.
314-5.

Steinberg O, Gilad G, Dgany O, Krasnov T, Zoldan M, Loar R, et al. Congenital amegakaryocytic
thrombocytopenia—3 novel c-Mpl mutations and their phenotypic correlations. J Pediatr Hematol
Oncol. 2007;29:822-5.

IJCRT2205870 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | h440


http://www.ijcrt.org/

