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genetic mutations involved in aHUS
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e Klinik bulgular mikrovaskuler hasar ve tromboza bagldir.
 Tum organlarda iskemik hasar gelisebilir.

 Mikroanjiopatik hemolitik anemi

* Trombositopeni

* Bobrek hasari ( proteinuri, hematuri, hipertansiyon, azotemi)
e Son organ hasari bulgulari
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Avyirici Tani
1. Asama

Platelet count <150,000/mm?3 m Schistocytes and/or

or >25% decrease from baseline PT-aPTT

Decreased haptoglobin and/or Fibrinojen seviyesi
Decreased hemoglobin




Ayiricl Tanli
2. Asama




Avyirici Tani

Platelet count <150,000/mm? L,AN 2/\ Schistocytes and/or e
or >25% decrease from baseline Elevated LDH and/or PT-aPTT
Decreased haptoglobin and/or Fih i e
Decreased hemoglobin Fibrinojen seviyesi
(Plus 1 or more of the following: )
Confusion and/or Elevated creatinine and/or Diarrhea + blood and/or
Seizures and/or Decreased eGFR and/or Nausea/vomiting and/or
Stroke and/or Elevated blood pressure and/or Abdominal pain and/or
Other cerebral abnormalities Abnormal urinalysis Gastroenteritis/pancreatitis
Myocardial infarction and/or Dyspnea and/or Pain and blurred vision
Hypertension and/or Pulmonary hemorrhage and/or Retinal vessel occlusion
Arterial stenosis and/or Pulmonary edema Ocular hemorrhage

Peripheral gangrene




Ayiricl Tanli
4. Asama

Trombosit>30000 = aHUS
Trombosit<30000> TTP

Kreatinin>2.3 = aHUS
Kreatinin <2.3=2>TTP




Ayirici Tani
Asama

5.

Platelet count <150,000/mm?
or >25% decrease from baseline

Confusion and/or

Seizures and/or

Stroke and/or

Other cerebral abnormalities

Myocardial infarction and/or
Hypertension and/or
Arterial stenosis and/or
Peripheral gangrene

( Plus 1 or more of the following: )

Elevated creatinine and/or
Decreased eGFR and/or
Elevated blood pressure and/or
Abnormal urinalysis

Dyspnea and/or
Pulmonary hemorrhage and/or
Pulmonary edema

Schistocytes and/or

Elevated LDH and/or
Decreased haptoglobin and/or
Decreased hemoglobin

Diarrhea + blood and/or
Nausea/vomiting and/or
Abdominal pain and/or
Gastroenteritis/pancreatitis

Pain and blurred vision
Retinal vessel occlusion
Ocular hemorrhage

-

Evaluate ADAMTS13 activity and Shiga toxin/EHEC test

While ADAMTS13 results are awaited, a platelet count >30,000/mm? and/or serum creatinine
>1.7-2.3 mg/dL almost eliminates a diagnosis of severe ADAMTS13 deficiency (TTP)

+

=5% ADAMTS13 activity

+

Shiga toxin/EHEC positive

>5% ADAMTS13 activity

Brocklebank V.et al. Clin ) Am Soc Nephrol 13: 300-317, 2018.



Thrombotic Microangiopathy







Plazma tedavisi -I: plazma inflizyonu veya degisimi

* Plazma icerisinde FH, FI, FB ve C3 bulunur.

* Plazma MCP(membran-core protein) and THBD(trombomodulin)
icermez.

2 ana rasyoneli vardir
1. mutasyon disi etkenlerin uzaklastirilmasini saglar
2. mutasyonlu faktorlerin uzaklastirilmasini saglar.




MEVAnERGCEVNE

e PE tedavisi ile hematolojik parametrelerde ~ %50 hastada duzelme
gorulmektedir.

e Son donem bobrek yetersizligi veya 6lum %67 hastada gorilmektedir.

e C3 veya trombomodulin mutasyonu ve anti-FH antikoru olanlar PE’den
belirgin fayda gorebilir.

* FH ve FI mutasyonu olanlar daha az yanit verir.

e Anti-FH antikoru olan hastalara PE tedavisine immunsupresifler
eklenmeli.

e MCP (membran core protein) mutasyonu olanlarda PE tedavisi etkili
degildir.




Plazma tedavisi-Il|

* TMA Suphesi olan tim hastalara cok hizli bir sekilde PE tedavisi baslanmali
e PE tedavisi 1.5- 2 volim plazma veya 20-30ml/kg TDP inflizyonu ile yapilmali
* PE tedavisi en az 5 gtin devam edilmeli

e ADAMTS13 ve stx sonuclarn geldigi zaman kesin taniya vararak tedaviye nasil
devam edilecegine karar verilir.

e Eger 5 glin icerisinde hemoliz ve trombositopenide dizelme olmazsa
antikompleman tedavi diusinulmelidir.




Anti kompleman tedavi m

Eculizumab

C5 convertase ' -

eKharghan.Atypical hemolytic uremic syndrome 2016 Dec 2;2016(1):217-225.



NGLAND JOURNAL of MEDICINE

Terminal Complement Inhibitor Eculizumab
in Atypical Hemolytic-Uremic Syndrome

N Engl J Med 2013;368:2169-81

ORIGINAL ARTICLE
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CLINICAL RESEARCH -

Eculizumab Safety: Five-Year Experience M) Check for updates
From the Global Atypical Hemolytic Uremic
Svndrome Registry

REPORTS

KiIReports.org
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Asi| sorulacak sorular

e Eculizimab’i

e Kim almalidir?

 Ne zaman baslanmalidir?

e Nasil takip etmek gereklidir?
* Ne zaman kesilmelidir?



Eculizumabi Kim Almalidir? Almamalidir?

e Ailesel aHUS ve relaps aHUS (transplant yapilan veya digerleri)

e ADAMTS13 aktivitesi normal olan ve Stx negatif olan TMA’li hastalar.
e Plazma tedavisine bagimli olan veya rezistan olan TMA hastalari

e Renal transplantasyon yapilacak olan ve mutasyonlarindan dolayi rekurrens riski olan
hastalar profilaktik olarak




Eculizumabl ne zaman baslanmalidir?

aHUS ‘den stphelenildigi anda tedaviye baslanmalidir

Indiiksiyon tedavisi : 900 mg/hafta 4 hafta

Idame tedavisi : 1200mg/ 2 haftada bir
Es zamanli plazmaferez yapilan hastalar da her plasmaferezden sonra ek doz 600 mg

uygulanmalidir

e Tum hastalara Neisseria meningitides e karsi tetravalan asi (konjuge) yapiimalidir.

e Asilama en az 2 hafta dnce yapilmalidir eger yapilamazsa profilaktik antibiyotik
verilmelidir.




Eculizumab yaniti nasil takip etmek gerekilidir?

e aHUS aktivite belirtecleri: Trombosit sayisi, LDH, Haptoglobin ve kreatinin diizeyleri

e Aktivite belirteclerinde diuzelme olmuyorsa kompleman aktivite belirteclerine bakilabilir.

e Eculizumabin kan konsantrasyonu takip icin kullanilmaz (=100mg/ml terapotik seviye)




Eculizumab ne zaman kesilmelidir?

Net bir 6neri yok .

Son donem bdbrek yetmezliginin gelisme olasiligi ve relaps riski yuksek olan FH,C3,FB ve FI mutasyonu
olan hastalarda

aHUS baslangicinda siddetli ekstra-renal bulgulari olan hastalar

Renal transplantasyonlu ve yuksek riskli genotipli olan hastalarda disinmemeli.

Anti-FH antikor seviyesi £2.5 xtistnormal + KBY olan hastalarda idame tedavisinin kesilmesi distnulebilir.
Eculizumab tedavisi kesilen tim hastalar relaps bulgularini yakin takip gereklidir.




www.kidney-international.org clinical trial

Antikompleman
tedavi yenilikler

The long-acting C5 inhibitor, Ravulizumab, is ®) Check for updates
effective and safe in adult patients

with atypical hemolytic uremic syndrome

naive to complement inhibitor treatment

Eric Rondeau , Marie Scully®, Gema Ariceta’, Tom Barbour’, Spero Cataland”, Nils Heyne",
Yoshitaka Miyakawa’, Stephan Ortiz”, Eugene Swenson~, Marc Vallee -, Sung-Soo Yoon
David Kavanagh °~ and Hermann Haller ~; on behalf of the 311 Study Group

Table 2| Complete TMA response, individual components,
and hematologic normalization through initial evaluation
period of 26 weeks

Overall (N
n (%) Events

Category

Owverall

_ Any AE 58 (100.0) 818
Variabl N = 56
arane { ) Treatment-related 20 (34.5) 58
Cﬂ;gﬁﬂ&::f:‘ TMA response 33;3;5;5; Mot treatment-related 58 (100.0) 760
% B-67.
Hematologic normalization 41 (73.2) Any SAE 30 (31.7) /1
95% (| 60.7—85.7 Fatal TEAE 3 (5.2) 3
Platelet count normalization 47 (83.9) Fatal pretreatment SAE 11(1.7) 1
5% Cl 734-944 Meningococcal infection 0 (0.0) 0
LDH normalization 43 (76.8) AE it
95% Cl 64.8-88.7 »everiy
=25% improvement in serum creatinine from baseline 33 (58.9) Grade 1 24 (93.1) 454
95% CI 452-72.7 Grade 2 46 (79.3) 223
{1, confidence interval LDH, lactate dehydrogenase; TMA, thrombotic Grade 3 3l (534) 116
microangiopathy. Grade 4 14 (24.1) Y.

“Defined as normalization of both LDH and platelet count.
Data shown as n (%) 95% Cls for the proportion are based on the asymptotic

Grade 5 3(5.2)



Built o re fmmdﬂﬁm

of Soliris” (eculizumab),
ULTOMIRIS has an ~4x longer half

lifa2ic ufTomiris

(ravulizumab-cwva) S

njection : ULTOMIRIS
e 3 lravulizumab-cwvd)
; nhsion Injection R

1,100 mg/11 mL |
(100 mg/ml)

ULTOMIRIS is administered based on weight
With ULTOMIRIS, atypical-HUS patients can experience up to
8 weeks of freedom between infusions.’® Uncover more
about ULTOMIRIS dosing and find out how you can widen
their world.

eStarting 2 weeks after the loading dose, maintenance doses
are administered once every 4 or 8 weeks (depending on
body weight).’










- =T Y W .
\__}L)\.‘[ N e >

Vvafva Afshar-Kharghan

[ Thrombacytopenia
| Echistocytes
LDH

F 3
creatinine

| hemoglobinuria

Atypical hemolytic uremic syndrome

ADMATS13 actlvity assays
Stool: Six PCR or Six ELISA, STEC culture
Urine: pneumococcal polysaccharide antigen, STEC culture

ADAMATS13 activity <10%

TTP

Start plasma exchang

| Stx detected

[No hematologic improvement after 5 days of plasma exchange

]

Typical HUS]

Continue with plasma exchange

Supportive care

CHS0, AP50, anti-Factor H antibody titer™
Quantification of C3, C4, Factor H, Factor |

MCP flowcytometry
genetic studies:Factor H, Factor |, MCP, C3, Factor B, THBD, DGKE

serum homocysteine and methionine
Urine methyimalonic acid

‘ no hematologic response after 4-6 weeks ‘

| CH50 >10% |

| CH50 <10% |

Start Eculizumab

Hematologic + renal response

Homocysteinemia
methylmalonic aciduna

Increase Eculizumab

Stop Eculizumab

Continue Eculizumab B12, B1, and folate




Defining Treatment Duration in Atypical

Hemolytic Uremic Syndrome in Adults: 2020
A Clinical and Pathological Approach

Adult (>18 years) patient meets criteria for the diagnosis of an aHUS type of TMA in the abscence
of a hematopoietic stem cell transplant (see criteria in Laurence and colleagues™).

Y

Vaccinate against meningococci types A, B, and C and initiate prophylactic antibiotics.
(Continue antibiotics until immunity is achieved, typically in 2 weeks in an immunocompetent host.)

Y

[ Initiate eculizumab treatment per standard protocol. ]

/3 months 3 months \

CRis achieved, including normalization of platelet count, [ CRis not achieved. J
LDH, and haptoglobin; normalization of creatinine or +

stabilization of creatinine in the case of chronic kidney

disease; and optimal BP control. [

Have all underlying complement-
activating conditions resolved?

¢ 3 months, still in CR on eculizumab
NO / \ YES

Assess risk factors linked to TMA recurrence with Treat underlvi dit tinui Reassess initial diaanosis
treatment interruption, as discussed in the text. reat underiying condition, continuing . - . g .
eculizumab until resolved. Then with additional diagnostic

reassess for eculizumab discontinuation procedures (see review of
after 3 to 6 months in CR. Laurence and colleagues’).

Decision point




Prior renal allograft No history of renal allograft

Prior TMA No prior TMA

Extrarenal manifestations No extrarenal manifestations

Anti-CFH autoantibodies No anti-CFH autoantibodies

Mutation in gene coding for CFH No complement gene mutation

(especially in exon 17, 19, or 20), except for isolated MCP mutation

C3, CFB, or CFl, or hybrid gene CFH mutations restricted to exons 9 and 15

Continue eculizumab for an
additional 3 to 6 mo

of therapy with close, controlled monitoring therapy with close,
for 24 months. Consider continued use of controlled monitoring

If patient still in CR, consider withdrawal Consider withdrawal of
eculizumab if the eGFR persists for 24 months.

<30 mL/min/1.73 m?
24 months in CR off eculizumab
Relapse off eculizumab
Routine clinical care. Close monitoring if a potent
complement-activating condition is encountered.

[ Reinstitute eculizumab. J

First relaps/ \emnd or later relapse

[ Repeat course of eculizumab, J [Consider lifelong treatment J

as outlined above. with eculizumab.




Basic Discovery Epidemiology & Community Research Clinical Research

Policy & Regulations Patient Centered Research Translation to Patient Care
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Collaboration among Specialists Yields Better aHUS Patient Outcomes
Basic Discovery Epidemiology & Community Research Clinical Research

Policy & Regulations Patient Centered Research Translation to Patient Care

= -

% N
[aHUS Alliance)
“._::::" 6 r‘:/

-

www.aHUSallianceAction.org ~  Global Advocacy for aHUS Patients
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