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Bölüm 20

PRİMER MİYELOFİBROZİS

Esra SARIBACAK CAN1

GİRİŞ

Primer myelofibrozis (PMF), inefektif eritropoez, kemik iliğindeki mikroçev-
redeki sitokin üretimi ve sıklıkla osteosklerozisle birlikte kemik iliğinde reaktif 
fibroz konnetif doku birikimine neden olan, kemik iliğindeki megakaryositler 
ile myeloid ve eritroid öncüller de dahil olmak üzere myeloid hücrelerin disre-
güle proliferasyonuyla karakterize bir miyeloproliferatif neoplaizidir. İlerleyen 
kemik iliğinin fibrotik aşamalarda, periferik kan yaymasında gözyaşı şeklinde 
eritrositler, çekirdekli eritrositler ile immatür myeloid hücreler ve hepatomegali 
ile splenomegaliyle kliniği belirginleşen ekstramedüller hematopoez görülür (1).

DSÖ (Dünya Sağlık Örgütü) KMPN (kronik miyeloproliferatif neoplasm) 
kategorisinde (Tablo 1), polisitemi vera (PV), essential trombositemi (ET) ile 
primer myelofibrozis (PMF) birlikte KMPN olarak gruplandırılmıştır (2, 3). PMF 
prefibrotik ile aşikar fibrotik PMF olarak iki alt gruba ayrılmıştır. ET veya PV’li 
bazı hastalarda, zaman içerisinde benzer tedavi ve sonuçlar gösteren ve post-ET 
veya post-PV MF olarak adlandırılan PMF-benzeri fenotip gelişebilir.(4- 8) PMF 
de dahil olmak üzere MPN’deki somatik mutasyonlar, driver ve “diğer” mutas-
yonlar olarak gruplandırılır; driver mutasyon JAK2, CALR ile MPL’yi içerirken 
diğer mutasyonlar ASXL1, SRSF2 ile U2AF1’yi içerir. (9, 10) Bu mutasyonlar 
çoğunlukla PV’li veya ET’li hastalarda görülür. MPN fenotipi için driver mu-
tasyonlar gerekliyken diğer mutasyonların hastalığın progresyonuna ve lösemik 
transformasyona katkı sağlayabileceğine dair yaygın bir kanı bulunmaktadır 
(11,12, 13).

KLİNİK ÖZELLİKLER

PMF’nin en yaygın yakınması şiddetli halsizliktir. Hastaların yaklaşık yarı-
sında dalak boyutunun artmasından kaynaklanan semptomlar, daha az sayıdaki 
hastada kilo kaybı ve ateş, kemik ağrısı ile gece terlemesi gibi hipermetabolik 
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progresif hepatomegali ve %29’unda trombositoz görülmüştür. Splenektomi son-
rasındaki medyan sağkalım 19 ay olarak kaydedilmiştir (78-80).

Portal hipertansiyonun semptomlarını hafifletmek için transjuguler intrahepa-
tik porto-sistemik şant düşünülebilir. Tekrarlayan varis kanaması ve refrakter asit 
TIPS endikasyonlarıdır ve her ikisi de ileri düzey MF’ye eşlik edebilir. TIPS’ın 
terapötik değeri MF’de sistemli bir şekilde henüz çalışılmamıştır, uygulabilirliği 
ve etkinliğini onaylayan çalışmalara ihtiyaç duyulmaktadır (81).

KAYNAKLAR
1	  Arber DA, Orazi A, Hasserjian R, et al. The 2016 revision to the World Health Organi-

zation classification of myeloid neoplasms and acute leukemia. Blood 2016;127:2391-
2405.

2.	 Barbui T, Thiele J, Gisslinger H, et al. The 2016 WHO classification and diagnostic 
criteria for myeloproliferative neoplasms: document summary and in-depth discussi-
on. Blood Cancer J 2018;8:15.

3.	 Barbui T, Thiele J, Gisslinger H, et al. Diagnostic impact of the 2016 revised who 
criteria for polycythemia vera. Am J Hematol 2017;92:417-419.

4.	 Mudireddy M, Shah S, Lasho T, et al. Prefibrotic versus overtly fibrotic primary mye-
lofibrosis: clinical, cytogenetic, molecular and prognostic comparisons. Br J Haema-
tol 2017;DOI: 10.1111/bjh.14838.

5.	 Guglielmelli P, Pacilli A, Rotunno G, et al. Presentation and outcome of patients 
with 2016 WHO diagnosis of prefibrotic and overt primary myelofibrosis. Blood 
2017;129:3227-3236.

6.	 Guglielmelli P, Vannucchi AM, Investigators A. The prognostic impact of bone mar-
row fibrosis in primary myelofibrosis. Am J Hematol 2016;91:E454-455.

7.	 Barosi G, Mesa RA, Thiele J, et al. Proposed criteria for the diagnosis of post-polycyt-
hemia vera and post-essential thrombocythemia myelofibrosis: a consensus statement 
from the International Working Group for Myelofibrosis Research and Treatment. 
Leukemia 2008;22:437-438.

8.	 Tefferi A, Saeed L, Hanson CA, et al. Application of current prognostic models for 
primary myelofibrosis in the setting of post-polycythemia vera or post-essential th-
rombocythemia myelofibrosis. Leukemia 2017;31:2851-2852.

9.	 Vannucchi AM, Lasho TL, Guglielmelli P, et al. Mutations and prognosis in primary 
myelofibrosis. Leukemia 2013;27:1861-1869.

10.	Tefferi A, Lasho TL, Finke CM, et al. Targeted deep sequencing in primary myelo-
fibrosis. Blood Advances 2016;1:105-111.

11.	Tefferi A, Lasho TL, Guglielmelli P, et al. Targeted deep sequencing in polycythemia 
vera and essential thrombocythemia. Blood Advances 2016;1:21-30.

12.	Lasho TL, Mudireddy M, Finke CM, et al. Targeted next-generation sequencing in 
blast phase myeloproliferative neoplasms. Blood Adv 2018;2:370-380. AGIMM 
study of 410 patients

13.	Tefferi A, Mudireddy M, Mannelli F, et al. Blast phase myeloproliferative neoplasm: 
Mayo-from two separate cohorts. Leukemia 2018;32:1200-1210

14.	Mesa RA, Silverstein MN, Jacobsen SJ, et al. Population-based incidence and survi-
val figures in essential thrombocythemia and agnogenic myeloid metaplasia: an Ol-



Hematolojide Güncel Yaklaşımlar

- 251 -

msted County Study, 1976-1995. Am J Hematol 1999; 61:10.
15.	Visani G, Finelli C, Castelli U, et al. Myelofibrosis with myeloid metaplasia: clinical 

and haematological parameters predicting survival in a series of 133 patients. Br J 
Haematol 1990; 75:4.

16.	Varki A, Lottenberg R, Griffith R, Reinhard E. The syndrome of idiopathic myelo-
fibrosis. A clinicopathologic review with emphasis on the prognostic variables predi-
cting survival. Medicine (Baltimore) 1983; 62:353.

17.	García-Manero G, Schuster SJ, Patrick H, Martinez J. Pulmonary hypertension in 
patients with myelofibrosis secondary to myeloproliferative diseases. Am J Hematol 
1999; 60:130.

18.	Guardiola P, Esperou H, Cazals-Hatem D, et al. Allogeneic bone marrow transplanta-
tion for agnogenic myeloid metaplasia. French Society of Bone Marrow Transplanta-
tion. Br J Haematol 1997; 98:1004.

19.	Visani G, Finelli C, Castelli U, et al. Myelofibrosis with myeloid metaplasia: clinical 
and haematological parameters predicting survival in a series of 133 patients. Br J 
Haematol 1990; 75:4.

20.	Przepiorka D, Giralt S, Khouri I, et al. Allogeneic marrow transplantation for mye-
loproliferative disorders other than chronic myelogenous leukemia: review of forty 
cases. Am J Hematol 1998; 57:24.

21.	Visani G, Finelli C, Castelli U, et al. Myelofibrosis with myeloid metaplasia: clinical 
and haematological parameters predicting survival in a series of 133 patients. Br J 
Haematol 1990; 75:4.

22.	Lissandre S, Bay JO, Cahn JY, et al. Retrospective study of allogeneic haematopoietic 
stem-cell transplantation for myelofibrosis. Bone Marrow Transplant 2011; 46:557.

23.	Soll E, Massumoto C, Clift RA, et al. Relevance of marrow fibrosis in bone marrow 
transplantation: a retrospective analysis of engraftment. Blood 1995; 86:4667.

24.	Kröger N, Zabelina T, Schieder H, et al. Pilot study of reduced-intensity conditioning 
followed by allogeneic stem cell transplantation from related and unrelated donors in 
patients with myelofibrosis. Br J Haematol 2005; 128:690.

25.	Arana-Yi C, Quintás-Cardama A, Giles F, et al. Advances in the therapy of chronic 
idiopathic myelofibrosis. Oncologist 2006; 11:929.

26.	Soll E, Massumoto C, Clift RA, et al. Relevance of marrow fibrosis in bone marrow 
transplantation: a retrospective analysis of engraftment. Blood 1995; 86:4667.

27.	Alchalby H, Badbaran A, Zabelina T, et al. Impact of JAK2V617F mutation status, al-
lele burden, and clearance after allogeneic stem cell transplantation for myelofibrosis. 
Blood 2010; 116:3572.

28.	Abelsson J, Merup M, Birgegård G, et al. The outcome of allo-HSCT for 92 patients 
with myelofibrosis in the Nordic countries. Bone Marrow Transplant 2012; 47:380.

29.	Alchalby H, Yunus DR, Zabelina T, et al. Risk models predicting survival after redu-
ced-intensity transplantation for myelofibrosis. Br J Haematol 2012; 157:75.

30.	Samuelson S, Sandmaier BM, Heslop HE, et al. Allogeneic haematopoietic cell 
transplantation for myelofibrosis in 30 patients 60-78 years of age. Br J Haematol 
2011; 153:76.

31.	Ruiz-Argüelles GJ, Garcés-Eisele J, Reyes-Núñez V, et al. Clearance of the Janus ki-
nase 2 (JAK2) V617F mutation after allogeneic stem cell transplantation in a patient 
with myelofibrosis with myeloid metaplasia. Am J Hematol 2007; 82:400.

32.	Benjamini O, Koren-Michowitz M, Amariglio N, et al. Relapse of postpolycythemia 
myelofibrosis after allogeneic stem cell transplantation in a polycythemic phase: suc-



Hematolojide Güncel Yaklaşımlar

- 252 -

cessful treatment with donor lymphocyte infusion directed by quantitative PCR test 
for V617F-JAK2 mutation. Leukemia 2008; 22:1961.

33.	Verstovsek S. Therapeutic potential of Janus-activated kinase-2 inhibitors for the ma-
nagement of myelofibrosis. Clin Cancer Res 2010; 16:1988.

34.	Pardanani A, Gotlib JR, Jamieson C, et al. Safety and efficacy of TG101348, a selec-
tive JAK2 inhibitor, in myelofibrosis. J Clin Oncol 2011; 29:789.

35.	Verstovsek S. Janus-activated kinase 2 inhibitors: a new era of targeted therapies pro-
viding significant clinical benefit for Philadelphia chromosome-negative myeloproli-
ferative neoplasms. J Clin Oncol 2011; 29:781.

36.	Pardanani A, Tefferi A. Targeting myeloproliferative neoplasms with JAK inhibitors. 
Curr Opin Hematol 2011; 18:105.

37.	Quintás-Cardama A, Verstovsek S. Spleen deflation and beyond: the pros and cons 
of Janus kinase 2 inhibitor therapy for patients with myeloproliferative neoplasms. 
Cancer 2012; 118:870.

38.	Passamonti F, Caramazza D, Maffioli M. JAK inhibitor in CALR-mutant myelofibro-
sis. N Engl J Med 2014; 370:1168.

39.	Verstovsek S, Mesa RA, Gotlib J, et al. The clinical benefit of ruksolitinib across 
patient subgroups: analysis of a placebo-controlled, Phase III study in patients with 
myelofibrosis. Br J Haematol 2013; 161:508.

40.	Harrison CN, Mesa RA, Kiladjian JJ, et al. Health-related quality of life and symp-
toms in patients with myelofibrosis treated with ruksolitinib versus best available the-
rapy. Br J Haematol 2013; 162:229.

41.	Verstovsek S, Kantarjian H, Mesa RA, et al. Safety and efficacy of INCB018424, a 
JAK1 and JAK2 inhibitor, in myelofibrosis. N Engl J Med 2010; 363:1117.

42.	Tefferi A. JAK inhibitors for myeloproliferative neoplasms: clarifying facts from my-
ths. Blood 2012; 119:2721.

43.	Elliott MA, Mesa RA, Li CY, et al. Thalidomide treatment in myelofibrosis with mye-
loid metaplasia. Br J Haematol 2002;117:288-296.

44.	Kvasnicka HM, Thiele J. Prodromal myeloproliferative neoplasms: the 2008 WHO 
classification. Am J Hematol 2010;85:62-69.

45.	Tefferi A, Nicolosi M, Mudireddy M, et al. Revised cytogenetic risk stratification 
in primary myelofibrosis: analysis based on 1002 informative patients. Leukemia 
2018;32:1189-1199.

46.	Tefferi A, Pardanani A. Myeloproliferative Neoplasms: A Contemporary Review. 
JAMA Oncol 2015;1:97-105.

47.	Barbui T, Thiele J, Gisslinger H, et al. The 2016 WHO classification and diagnostic 
criteria for myeloproliferative neoplasms: document summary and in-depth discussi-
on. Blood Cancer J 2018;8:15.

48.	Barbui T, Thiele J, Gisslinger H, et al. Diagnostic impact of the 2016 revised who 
criteria for polycythemia vera. Am J Hematol 2017;92:417-419.

49.	Barbui T, Thiele J, Passamonti F, et al. Survival and disease progression in essential 
thrombocythemia are significantly influenced by accurate morphologic diagnosis: an 
international study. J Clin Oncol 2011;29:3179-3184.

50.	Passamonti F, Cervantes F, Vannucchi AM, et al. A dynamic prognostic model to 
predict survival in primary myelofibrosis: a study by the IWG-MRT (International 
Working Group for Myeloproliferative Neoplasms Research and Treatment). Blood 
2010;115:1703-1708.

51.	Cervantes F, Dupriez B, Pereira A, et al. New prognostic scoring system for primary 



Hematolojide Güncel Yaklaşımlar

- 253 -

myelofibrosis based on a study of the International Working Group for Myelofibrosis 
Research and Treatment. Blood 2009;113:2895-2901.

52.	Passamonti F, Cervantes F, Vannucchi AM, et al. A dynamic prognostic model to 
predict survival in primary myelofibrosis: a study by the IWG-MRT (International 
Working Group for Myeloproliferative Neoplasms Research and Treatment). Blood 
2010;115:1703-1708.

53.	Gangat N, Caramazza D, Vaidya R, et al. DIPSS plus: a refined Dynamic Internatio-
nal Prognostic Scoring System for primary myelofibrosis that incorporates prognos-
tic information from karyotype, platelet count, and transfusion status. J Clin Oncol 
2011;29:392-397.

54.	Tefferi A, Guglielmelli P, Lasho TL, et al. MIPSS70+ Version 2.0: Mutation and Kar-
yotype-Enhanced International Prognostic Scoring System for Primary Myelofibro-
sis. J Clin Oncol 2018;36:1769-1770.

55.	Tefferi A, Guglielmelli P, Nicolosi M, et al. GIPSS: genetically inspired prognostic 
scoring system for primary myelofibrosis. Leukemia 2018;32:1631-1642.

56.	Guglielmelli P, Lasho TL, Rotunno G, et al. MIPSS70: Mutation-Enhanced Internati-
onal Prognostic Score System for Transplantation-Age Patients With Primary Myelo-
fibrosis. J Clin Oncol 2018;36:310-318.

57.	Tefferi A, Partain DK, Palmer JM, et al. Allogeneic hematopoietic stem cell transplant 
overcomes the adverse survival effect of very high risk and unfavorable karyotype in 
myelofibrosis. Am J Hematol 2018;93:649-654.

58.	Ballen KK, Shrestha S, Sobocinski KA, et al. Outcome of transplantation for myelo-
fibrosis. Biol Blood Marrow Transplant 2010;16:358-367.

59. Cervantes F, Vannucchi AM, Kiladjian JJ, et al. Three-year efficacy, safety, and sur-
vival findings from COMFORT-II, a phase 3 study comparing ruksolitinib with best 
available therapy for myelofibrosis. Blood 2013;122:4047-4053.

60. Tefferi A. Challenges facing JAK inhibitor therapy for myeloproliferative neoplasms. 
The New England journal of medicine 2012;366:844-846.

61. Tefferi A. JAK inhibitors for myeloproliferative neoplasms: clarifying facts from my-
ths. Blood 2012;119:2721-2730.

62. Tefferi A, Litzow MR, Pardanani A. Long-term outcome of treatment with ruksoli-
tinib in myelofibrosis. The New England journal of medicine 2011;365:1455-1457.

63. Silverstein MN. Agnogenic myeloid metaplasia. Acton Mass, Publishing Science 
Group 1975:126.

64.Silverstein MN. Agnogenic myeloid metaplasia. Acton Mass, Publishing Science 
Group 1975:126.

65. Cervantes F, Mesa R, Barosi G. New and old treatment modalities in primary myelo-
fibrosis. Cancer J 2007;13:377-383.

66. Elliott MA, Mesa RA, Li CY, et al. Thalidomide treatment in myelofibrosis with mye-
loid metaplasia. Br J Haematol 2002;117:288-296.

67. Thomas DA, Giles FJ, Albitar M, et al. Thalidomide therapy for myelofibrosis with 
myeloid metaplasia. Cancer 2006;106:1974-1984.

68. Mesa RA, Steensma DP, Pardanani A, et al. A phase 2 trial of combination low-dose 
thalidomide and prednisone for the treatment of myelofibrosis with myeloid metapla-
sia. Blood 2003;101:2534-2541.

69. Tefferi A, Cortes J, Verstovsek S, et al. Lenalidomide therapy in myelofibrosis with 
myeloid metaplasia. Blood 2006;108:1158-1164.

70.Tefferi A, Elliot MA, Yoon SY, et al. Clinical and bone marrow effects of interferon 



Hematolojide Güncel Yaklaşımlar

- 254 -

alfa therapy in myelofibrosis with myeloid metaplasia. Blood 2001;97:1896.
71.	Verstovsek S, Mesa RA, Gotlib J, et al. A double-blind, placebo-controlled trial of 

ruksolitinib for myelofibrosis. The New England journal of medicine 2012;366:799-
807.

72.	Harrison C, Kiladjian JJ, Al-Ali HK, et al. JAK inhibition with ruksolitinib versus 
best available therapy for myelofibrosis. The New England journal of medicine 
2012;366:787-798.

73.	Ballen KK, Shrestha S, Sobocinski KA, et al. Outcome of transplantation for myelo-
fibrosis. Biol Blood Marrow Transplant 2010;16:358-367.

74.	Kroger N, Holler E, Kobbe G, et al. Allogeneic stem cell transplantation after redu-
ced-intensity conditioning in patients with myelofibrosis: a prospective, multicenter 
study of the Chronic Leukemia Working Party of the European Group for Blood and 
Marrow Transplantation. Blood 2009;114:5264-5270.

75.	Samuelson Bannow BT, Salit RB, Storer BE, et al. Hematopoietic Cell Transplantati-
on for Myelofibrosis: the Dynamic International Prognostic Scoring System Plus Risk 
Predicts Post-Transplant Outcomes. Biol Blood Marrow Transplant 2018;24:386-392.

76.	Samuelson Bannow BT, Salit RB, Storer BE, et al. Hematopoietic Cell Transplantati-
on for Myelofibrosis: the Dynamic International Prognostic Scoring System Plus Risk 
Predicts Post-Transplant Outcomes. Biol Blood Marrow Transplant 2017.

77.	Robin M, Zine M, Chevret S, et al. The Impact of Splenectomy in Myelofibrosis Pa-
tients before Allogeneic Hematopoietic Stem Cell Transplantation. Biol Blood Mar-
row Transplant 2017;23:958-964.

78.	Barosi G, Ambrosetti A, Centra A, et al. Splenectomy and risk of blast transformation 
in myelofibrosis with myeloid metaplasia. Italian Cooperative Study Group on Mye-
loid with Myeloid Metaplasia. Blood 1998;91:3630-3636.

79.	Tefferi A, Mudireddy M, Gangat N, et al. Risk factors and a prognostic model for 
postsplenectomy survival in myelofibrosis. Am J Hematol 2017;92:1187-1192.

80.	Koch CA, Li CY, Mesa RA, et al. Nonhepatosplenic extramedullary hematopoiesis: 
associated diseases, pathology, clinical course, and treatment. Mayo Clinic proceedin-
gs Mayo Clinic 2003;78:1223-1233.

81.	Mishchenko E, Tefferi A. Treatment options for hydroxyurea-refractory disease 
complications in myeloproliferative neoplasms: JAK2 inhibitors, radiotherapy, sple-
nectomy and transjugular intrahepatic portosystemic shunt. European Journal of Hae-
matology 2010;85:192-199.


