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— Mikro-anjiopatik hemolitik anemi (MAHA)
* Retikulositoz

* Hemolizin “kulleri” - Sistositoz (PY’da RBC’nin
%1’inden fazla)

— Trombositopeni
* Siklikla 15-50000 X 10°

— Organ disfonksiyonu (Mikrotrombus ve iskemi)



Parametre Adi

Birim

Normal

Onceki
Sonuc

Dederler

*WBC 9.3 *U*L 4.0 | 103 | 12.6 Grafik
& |[LYM% 9.2 % 194 | 449 | 10.9 Grafik
& | MONO% 4.2 % 51 | 109 | 3.7 Grafik
4 |BASO% 0.1 % 03 | 15 0.2 Grafik
4 |[EOS% 0.1 % 09 | 6.0 0.4 Grafik
!

lsTE BUTON MESELE BU!

! |*RBC ;__51 UL | 400 | 577 | 241 Graﬁk

} |*HGB (55C) *G/DL | 12.0 | 16.0 | 7.3 C Grafik

} |*HCT TG C % 36.0 | 46.0 | 19.7 A Grafik
MCV 89.9 *F*L | 80.7 | 95.5 | 93.5 Grafik

RDW 140 % 118 | 14.3 | 18.9 Grafik
B |*PLT (19 RO UL | 156 | 373 | 101 R Grafik
MPV TIR *FHL 69 | 10.8 | 7.7 R Grafik




TETKIK??? (25

Hemogram * Direkt/indirekt Coombs
Kreatinin  PT/aPTT/Fibrinojen
AST/ ALT / LDH

Total / indirekt bilirubin
Retikulosit

Periferik yayma
Haptoglobulin

Shiga toksin PCR



Trombotik

Mikroanjiopati

Diger Nedenler
/ Presipite eden
faktorler

ADAMTS 13
Eksikligi

Kompleman

Shiga toksin Disregtilasyonu

Koagillopati

Kobalamin C
eksikligi, DGKs
mutasyonu

Herediter Kazanilmig

Klopidogrel Kok Hucre Skler;f:lEerma Kanser
el St.Pneumonia AFAS  bslig
Gemsitabin Kanser Vaskiilit Hipertansiyon
Mitomisin C . Gebelik
A Pankreatit

Sirolimus

Takrolimus

Valasiklovir
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KLINIK BULGULAR

Solukluk
Oliglri, andri
Kanama bulgusu; petesi

Diyare, abdominal agri, bulanti-kusma = STEC
%90 ishal (+)

Bas agrisi (Hipertansiyon)
Letarji, irritabilite, ndbet %25-30
Nadiren Gl, kardiyak etkilenme




LABORATUVAR

« MAHA * Trombositopeni
— Hb<10 gr/dL — <150000/mm3
— Retikilositoz — Sikhkla <40000/mm3
— LDH
— Haptoglobulin * Akut renal hasar
— PY: Fragmante — Kreatinin
eritrositler

— Hematduri, proteinuri
— Bilirubin

— Negatif Coombs testi



STEC - HUS

Cocukluk cagi HUS %90
Insidans 2-3/100000

Enterohemorrhagic E.coli(EHEC) = Shiga-toxin
— En sik serotip: 0157:H7

— 0104:H4, 0111, 026, 0145, 0103

— Buyukbas hayvan Gl sisteminde komensal

Shigella dysenteria
Kulucka: 1-10 gun



STEC - HUS
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STEC - HUS

Shiga toxin = Gb3 reseptor(

Gb3 reseptorii: Bobrek endotelyal hicreleri,

beyin, karaciger, kalp, pankreas, hematopoetik
hiicreler

B sublinitesi — Gb3 reseptdrine baglanma
A subUnitesi — Hucre ici etkiler



STEC - HUS
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STEC - HUS
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STEC - HUS TEDAVI

Sivi ve elktrolit bozukluklarinin duzeltilmesi
Hipertansiyon tedavisi

ABY = RRT

Anemi = Derin ve semptomatik ise replasman

Pex / Eculizumab = ??? No6rolojik tutulum
durumunda denenebilir

STEX baglayan peptidler?
STEX monoklonal antikor = Urtoxazumab (Faz |)

Rekombinan Trombomodulin = Antikoagtlan +
antiinflamatuar



aHUS

* Alternatit kompleman sistemindeki
disreglilasyon sonucu olusan HUS

— Genetik mutasyon
— %5-6 kompleman komponentine karsi antikor
* Yenidogandan eriskine herhangi bir dénemde
ortaya cikabilir
— Cocuk HUS %5-10 nedeni
— Eriskinde siklikla aHUS

* Insidans 2/1000000



aHUS

Tetikleyici enfeksiyon >%50
— Siklikla USYE, %25 diyare

Klinik HUS ile benzer
Hipertansyon sik ve ciddi

Kalp yetmezligi / nérolojik komplikasyonlar
gozlenebilir
Ekstrarenal tutulum 20%

— En sik SSS
— Multi organ tutulum %5




aHUS

Mortalite %2-10

Ik epizodda ESRD =1/3

>%70 hastada en az bir alternatif yolak
komponenti ile iliskili mutasyon (+)

1/3 hasta eriskin doneme kadar ataksiz
aHUS baslangici

— Tdm MCP mutasyonlu hastalarda
— CFH mutasyonu olanlarin %70’inde

— CFI mutasyonu olan hastalarin %60’inda bir enfeksiyon
atagi ile iliskili



aHUS Patogenez
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aHUS Patogenez
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Elevated Baseline of Chronic Complement Mediated | . Progressive Organ
Complement Activity Complement Activity TMA schemia Damage

Vicious cycle of complement
amplification and endothelial

injury*

4 4 » 5 ¥ e’

- »

red blood cell platelet activated platelet leukocyte activated leukocyte prothrombotic factors schistocyte




1 2 3 4 5

Elevated Baseline of Chronic Complement Mediated Progressive Organ

Complement Activity Complement Activity TMA Ischemia Damage

= s

red blood cell platelet . activated leukocyte prothrombotic factors schistocyte




1 2 3 4 5

Elevated Baseline of Chronic Complement Mediated lschari Progressive Organ
Complement Activity Complement Activity TMA schemia Damage

£ Q / ‘\ ] ﬁ;ﬁﬂ

red blood cell platelet activated platelet leukocyte activated leukocyte VWWF prothrombotic factors schistocyte




1 2 3 4 5

Elevated Baseline of Chronic Complement Mediated \schaei Progressive Organ
Complement Activity Complement Activity TMA eha Damage

F 9 ) &’

red blood cell platelet activated platelet leukocyte activated leukocyte prothrombotic factors schistocyte




1 2 3 4 5

Elevated Baseline of Chronic Complement Mediated lecheti Progressive Organ
Complement Activity Complement Activity TMA i Damage

F 9 Y, e t;i;.u

red blood cell platelet activated platelet leukocyte activated leukocyte prothrombotic factors schistocyte




aHUS

* Alternatif yol inhibitorleri
— Faktor H
— Faktor |
— Trombomodulin
— Membran Cofactor Protein (MCP) (CD46)



aHUS

Main complement activators and regulators, their function and frequency of correspgi

ing gene mutations in atypical HUS [6,27]. *En sik, en kotu
/4
Complement Function Frequency prognoz
factor gene

mutations .ESRD/morta“te %60'

Mediates cofactor activity for CFI 70
Directly accelerates the decay of ‘OD/OR

*Prognoz CFH’den iyi

both classical and alternative complement
» Its proteolytic cleavage produces C3a and

*Aktive edici

(C3b. C3a is an anaphylatoxin and the hete rozigot mutasyon
precursor of some cytokines, C3b serves as o
an opsonizing agent *ESRD %60-80

ransmembrane protein involved in the
generation of TAFI, which cleaves C3 and C5a

CFB « Its proteolytic cleavage produces the 1-2 'Aktivasyona neden
noncatalytic chain Ba and the catalytic :
subunit Bb, that associates with C3b to form olan daha nadir
the alternative pathway C3 convertase m utasyon |a r

» Bb is involved in the proliferation of
preactivated B lymphocytes, while Ba
inhibits their proliferation - e e
NAL LY - . =Va N ALY BT ° _ v
CFH = Neutralize factor H C3b FH baglanmaSI
autoantibodies |nh|b|$yonu ile

CFH: complement factor H; CFI, complement factor I; CFB, complement factor B; komp|eman aktivasyonu
membrane cofactor protein; TAFI, thrombin activatable fibrinolysis inhibitor.
*ESRD %30-40




aHUS TEDAVI

* Plazmaferez = ilk sira tedavi
— TDP normal miktarda CFH, CFl, CFB ve C3 icerir.

— Mutant CFH, CFl, CFB, C3 ve anti-faktor H antikorlarin
plazmadan temizlendigi dusintlmektedir.

— Mumbkin olan en kisa zamanda baslanmali

— 60-75 mL/kg plazma hesabi ile degisim

— 5 gin gunlik, sonrasinda guinasiri ve yanita gore sonlandirilabilir
— Uygun PEX ragmen kismi yanit orani dustk ve ESRD riski ylksek

 PEX yaniti etkilenen kompleman komponentine gore degisir
— CFH mutasyonu >> MCP mutasyonu (MCP serbest degil)

* Destek tedavi (Hemodiyaliz, replasman, antihpertansif)



aHUS TEDAVI

Eculizumab:
— Rekombinan C5 antikoru

— Kompleman aktivasyonunu son basamakta C5’e baglanip
C5a ve C5b olusumunu engelleyerek inhibe eder

Plazma degisimine direncli veya kismi yanith olgularda
hematolojik ve renal yanit

Neisseria meningitidis, Streptococcus pneumoniae,
Haemophilus influenza tip B asilari!!l — En az 2 hafta
once

Asilama oncesi tedavi baslanacaksa penisilin profilaksisi



aHUS TEDAVI

* Karaciger- Bobrek Transplantasyonu:
— Factor H = Karacigerde Uretim

— Karaciger veya karaciger-bobrek transplantasyonu
CFH veya CFl mutasyonlu hastalarda7

* Bobrek Transplantasyonu:

— ESRD gelisen hastalarda
— %20-100 niks = MCP mutasyonunda en disik
— Pre-tx mutasyon analizi, Eculizumab profilaksisi



aHUS TEDAVI

* immunsupresif Tedavi:

— Anti-faktor H antikoru olan hastalarda PEX
tedavisine ek olarak

e Kortikosteroidler
e Siklofosfamid
e Rituksimab



aHUS TEDAVI

MAHA, thrombocytopenia, organ dysfunction
Initiate plasma exchange

Test for ADAMTS13 and Look for complement
Shiga Toxin amplifying conditions and treat

N 4

ADAMTS13
absent treat
as TTP

TMA
resolves

TMA

ersists
P observe

Shiga toxin
positive treat as
infectious HUS

Atypical HUS likely
Consider Eculizumab

Fig. 2 Diagnostic algorithm for patients with thrombotic microangiopathies (TMA). MAHA: microangiopathic hemolytic anemia; TTP: thrombotic
thrombocytopenic purpura; HUS: hemolytic uremic syndrome

Yu-Min Shen. Thrombosis Journal 2016, 14(Suppl 1):19
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