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KRIYOGLOBULINLER VE KRIYOGLOBULIN

Kriyoglobulinler, diisiik sicaklikta in-vit-
ro olarak cokelti olusturan ve 37°C ve iizeri
sicaklikta tekrar ¢oziinen anormal immung-
lobulinlerdir. Serumda kriyoglobulin varlig:
ise ‘Kriyoglobulinemi’ olarak adlandirilir. flk
defa 1933 yilinda Raynaud fenomeni olan bir
hasta kaninda Wintrobe ve Buell tarafindan
tanimlanmigtir.

Brouet siniflandirmas: farkli kriyoglobuli-
nemi tiirlerini ayirt etmek i¢in en yaygin kul-
lanilan siniflandirmadir. Kriyoglobulinlerin
kimyasal ve immiinolojik o6zelliklerine gore
li¢ tiir tanimlanmustir:

Tip I Kriyoglobulinemi; tek bir immung-
lobulin tipinin monoklonal olarak artis: ile
karakterizedir, immunglobulin genellikle IgM
yapisinda, daha nadir olarak IgG veya IgA
yapisinda olabilir. Tiim kriyoglobulinemile-
rin yaklasik %10-15’ini olusturur ve her za-
man multiple myeloma (MM), Waldenstrom
makroglobulinemisi (WM), 6nemi belirsiz
monoklonal gammopati (MGUS), kronik len-
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fositik 16semi (KLL) ve B hiicreli non-hodgkin
lenfoma (B-NHL) gibi B lenfosit aktivasyonu
ile giden hematolojik hastaliklarla iliskilidir.

Tip II ve Tip III kriyoglobulinemiler tipik
olarak IgM ve IgG’lerden olusur, bu nedenle
miks kriyoglobulinemiler (MC) olarak adlan-
dirilir. Karakteristik olarak MC’lerin IgM bi-
leseni romatoid faktor aktivitesine sahiptir ve
bu nedenle immun kompleks olugtururlar. Tip
IT kriyoglobulinemide poliklonal immung-
lobulinler monoklonal immunglobulinler ile
immun kompleks olugturur. En sik monklo-
nal IgM-poliklonal IgG kompleksi goriiliir (
miks monoklonal kriyoglobulinemi). Monok-
lonal IgM RF aktivitesine sahiptir, antijen ile
bagli olan IgGnin Fc pargasina baglanir ve
immun kompleks olusturur. Tip III kriyog-
lobulinemide yalnizca poliklonal immunglo-
bulinler bulunur, poliklonal IgG ve IgM’ler
immun kompleks olusturur (miks poliklonal
kriyoglobulinemi). Miks kriyoglobulinemiler
siklikla enfeksiyonlar (6zellikle kronik HCV),
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diizenlenmelidir. Immunsupressif tedaviler
ve biyolojik ajanlar B hiicrelerini baskilamak,
antiviral tedaviler altta yatan HCV gibi viral
hastaliklarin tedavisi ve plazma degisimi do-
lasimdaki kriyoglobulinlerin uzaklastirilmasi
icin kullanilmaktadir. HCV iligkili agir ol-
mayan enfeksiyoz CV sadece direkt antiviral
ajanlarla (DAA) tedavi edilebilir. DAA’lar 12
haftalik tedavi ile %97-100 oraninda siirek-
li viral yanit ve interferon temelli tedavilere
gore daha az toksik etki nedeniyle HCV te-
davisinde ‘oyunu degistiren ajanlar’ olarak
kabul edilmigtir.

Siddetli tutulumu olan hastalarda gluko-
kortikoid, immunsupressifler gereklidir ve
hasta stabil oldugunda DAA’lar baslanabilir.
Vaskiilitik hasar1 hizla kirmak igin yiiksek
doz steroid ile tedaviye baslanilmalidir. Im-
munsupressif ajan olarak rituksimab diger
konvansiyonel ajanlara gore daha 6nce segile-
bilir. Konvansiyonel ajanlara (siklofosfamid,
azatiopirin, metotreksat) gore daha yiiksek
oranda remisyon (%3,5-8%¢ karsin %64-83)
sagladigi ve HCV enfeksiyonunda kotiilesme-
ye neden olmadig: tespit edilmistir. Haftada
bir 375 mg/m?4 haftalik tedavi veya 2 haftada
bir 1000 mg uygulama seklinde kullanilabilir.
Hafif siddetteki olgularda azatiopirin (2 mg/
kg/giin) ve mikofenolat mofetil (1-2 gr/giin)
tercih edilebilecek ajanlardir.

Plazmaferez ve plazma degisimi kriyog-
lobulinlerin ve immun komplekslerin dola-
simdan uzaklastirilmasinda etkilidir. Plazma
degisimi yapilacak hastalar rituksimab teda-
visi almakta ise tedavi plazma degisimi ile
ila¢ ortamdan uzaklastirilacag: i¢in plazma
degisimi sonrasinda verilmelidir. Immunsup-
ressif tedavi verilmeksizin yapilan plazmafe-
rez sonrasinda rebound kriyoglobulin sentezi
olabilecegi unutulmamalidir.

Kriyoglobulinler ve Kriyoglobulin

KAYNAKLAR

10.

11.

12.

13.

14.

15.

16.

17.

Adinolfi LE. et al. Epidemiology, clinical spectrum
and prognostic value of mixed cryoglobulinaemia in
hepatitis C virus patients: a prospective study. Ital. J.
Gastroenterol. 28: 1-9 (1996).

Andersen BR. et al. Biological and physical properties
of a human m-cryoglobulin and its monomer subunit.
Clin Exp Immunol. 9: 795-807 (1971).

Arribas JR. et al. Association between hepatitis C vi-
rus and mixed cryoglobulinemia. Rev. Infect. Dis. 13:
770-771 (1991).

Beddhu S. et al. The clinical and morphologic spect-
rum of renal cryoglobulinemia. Medicine (Baltimore)
. 81: 398-409 (2002).

Bonnet E et al. Prevalence of cryoglobulinemia and
serological markers of autoimmunity in human im-
munodeficiency virus infected individuals: a cross-se-
ctional study of 97 patients. ] Rheumatol. 30: 2005-10
(2003).

Brito-Zerén P, et al. Sjogren syndrome. Nat Rev Dis
Prim. 2: 16047 (2016).

Brouet, JC. et al. Biologic and clinical significance of
cryoglobulins. A report of 86 cases. Am. J. Med. 57:
775-788 (1974).

Carloni G. et al. Heterogeneity and coexistence of
oncogenic mechanisms involved in HCV-associated
B-cell lymphomas. Crit Rev Oncol Hematol. 138:
156-71 (2019).

Charles ED. et al. Clonal expansion of immunoglobu-
lin M+ CD27+ B cells in HCV-associated mixed cr-
yoglobulinemia. Blood 111: 1344-56 (2008).

Charles ED. et al. Hepatitis C virus-induced cryoglo-
bulinemia. Kidney Int. 76: 818-24 (2009)
Damoiseaux J. et al. Diagnostics and Treatment of
Cryoglobulinaemia: It Takes Two to Tango. Clin Rev
Allerg Immu. 47:299-310 (2014).

De Vita S. et al. A randomized controlled trial of ri-
tuximab for the treatment of severe cryoglobulinemic
vasculitis. Arthritis Rheum. 64:843-53 (2012).

Di Stasio E. et al. Cl- regulates cryoglobulin structure:
a new hypothesis for the physiopathological mecha-
nism of temperature non-dependent cryoprecipitati-
on. Clin Chem Lab Med. 42: 614-20 (2004).
El-Shamy A. et al. The Complement System and Clq
in Chronic Hepatitis C Virus Infection and Mixed Cr-
yoglobulinemia. Front Immunol . 2018;9:1001

Fabris M. et al. B-Lymphocyte stimulator (BLyS)
up-regulation in mixed cryoglobulinaemia syndrome
and hepatitis-C virus infection. Rheumatology (Ox-
ford). 46: 37-43 (2007).

Ferri C. et al. Cryoglobulins. J Clin Pathol. 55:4-13
(2002).

Ferri C. et al. Hepatitis C virus syndrome: A constel-
lation of organ- and non-organ specific autoimmune
disorders, B-cell non-Hodgkin’s lymphoma, and can-
cer. World ] Hepatol. 7: 327-43 (2015).

199 =¥k



XoE 200

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

IC HASTALIKLARI Semiyoloji ve Otesi

Ferri C. et al. Mixed cryoglobulinemia: demographic,
clinical, and serologic features and survival in 231 pa-
tients. Semin Arthritis Rheum. 33: 355-74 (2004).
Ferri C. et al. Treatment with rituximab in patients
with mixed cryoglobulinemia syndrome: results of
multicenter cohort study and review of the literature.
Autoimmun Rev 11: 48-55 (2011).

Fuentes A. et al. Understanding the Cryoglobulinemi-
as. Curr Rheumatol Rep. Nov 19; 21:60 (2019).
Garcia-Carrasco M. et al. Cryoglobulinemia in syste-
mic lupus erythematosus: prevalence and clinical cha-
racteristics in a series of 122 patients. Semin Arthritis
Rheum.30:366-73 (2001).

Gemignani F et al. Clinical spectrum of cryoglobu-
linaemic neuropathy. ] Neurol Neurosurg Psychiatry.
76: 1410-4 (2005).

Gorevic PD. et al. Mixed cryoglobulinemia: clinical
aspects and long-term follow-up of 40 patients. Am J
Med. 69: 287-308 (1980).

Grey HM, Kohler PE. Cryoimmunoglobulins. Semin
Hematol. 10: 87-112 (1973).

Lauletta G. et al. Impact of Cryoglobulinemic Synd-
rome on the Outcome of Chronic Hepatitis C Virus
Infection: A 15-Year Prospective Study. Medicine
(Baltimore). 92: 245-56 (2013).

Lunel E et al. Cryoglobulinemia in chronic liver dise-
ases: role of hepatitis C virus and liver damage. Gast-
roenterology 106: 1291-1300 (1994).

Monti G. et al. Prevalence of mixed cryoglobulinaemia
syndrome and circulating cryoglobulins in a populati-
on- based survey: the Origgio study. Autoimmun. Rev.
13: 609-614 (2014).

Muchtar E. et al. How I Treat cryoglobulinemia. Blo-
od. 129: 289-98 (2017).

Pietrogrande M. et al. Recommendations for the ma-
nagement of mixed cryoglobulinemia syndrome in
hepatitis C virus- infected patients. Autoimmun. Rev.
10: 444-454 (2011).

Pileri P. et al. Binding of hepatitis C virus to CD81.
Science 282: 938-41 (1998).

Ramos-Casals M. et al. The cryoglobulinaemias. Lan-
cet 379: 348-60 (2012).

Retamozo S. et al. Cryoglobulinemic disease. Onco-
logy (Williston Park) 27: 1098-105 (2013).

Roccatello D. et al. Cryoglobulinaemia. Nat Rev Dis
Prim. 4:11(2018).

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

Roccatello D. et al. Multicenter study on hepatitis C
virus-related cryoglobulinemic glomerulonephritis.
Am J Kidney Dis. 49:69-82 (2007).

Saadoun, D. et al. Cryoglobulinemia is associated with
steatosis and fibrosis in chronic hepatitis C. Hepato-
logy 43: 1337-1345 (2006).

Saadoun D. et al. Hepatitis C virus associated polyar-
teritis nodosa. Arthritis Care Res. 63: 427-35 (2011).
Sansonno D. et al. Role of the receptor for the globular
domain of C1q protein in the pathogenesis of hepatitis
C virus-related cryoglobulin vascular damage. J Im-
munol. 183: 6013-20 (2009).

Shihabi ZK. Cryoglobulins: An important but neglec-
ted clinical test. Ann Clin Lab Sci. 36: 395-408 (2006).
Tarantino A. et al. Long-term predictors of survival in
essential mixed cryoglobulinemic glomerulonephri-
tis. Kidney Int. 47: 618-23 (1995).

Tedeschi A. et al. Cryoglobulinemia. Blood Rev 21:
183-200 (2007).

Terrier B, Karras A, et al. The spectrum of type I cr-
yoglobulinemia vasculitis: new insights based on 64
cases. Medicine (Baltimore) 92: 61-8 (2013).

Terrier B, Krastinova E. et al. Management of nonin-
fectious mixed cryoglobulinemia vasculitis: data from
242 cases included in the CryoVas survey. Blood;
119:5996-6004 (2012).

Terrier B, Saadoun D. et al. Presentation and outcome
of gastrointestinal involvement in hepatitis C virus-re-
lated systemic vasculitis: a case-control study from a
single-centre cohort of 163 patients. Gut. 59:1709-15
(2010).

Tzioufas AG, et al. Cryoglobulinemia in autoimmune
rheumatic diseases. Evidence of circulating monoclo-
nal cryoglobulins in patients with primary Sjogren’s
syndrome. Arthritis Rheum. 29:1098-104 (1986).
Wintrobe M, Buell M: Hyperproteinemia associated
with multiple myeloma: With report of a case in whi-
ch an extraordinary hyperproteinemia was associated
with thrombosis of the retinal veins and symptoms su-
ggesting Raynaud’s disease. Bull Johns Hopkins Hosp
52:156-65 (1933).

Zaltron S, Puoti M, Liberini P, Antonini L, Quinzani-
ni M, Manni M, et al. High prevalence of peripheral
neuropathy in hepatitis C virus infected patients with
symptomatic and asymptomatic cryoglobulinaemia.
Ital ] Gastroenterol Hepatol. 30: 391-5 (1998).



