Trombotik Mikroanjiopati:
Tanida Giigliikler ve Pratik Coziim Onerileri
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TMA: Siradisi farki....

* Heterojen bir hastalik grubu
— Herediter veya kazanilmis
— Eriskin ve cocuklarda

— Ani veya yavas seyirli



TMA: Ortak klinik ve patolojik 6zellikler

* Mikroanjiopatik Hemolitik anemi
* Trombositopeni

* Organ hasari

Moake JL. N Engl J Med 2002;347:589-600.



TMA: Ortak klinik ve patolojik 6zellikler

* Ateriol ve kapillerlerdeki mikrotrombozlara
bagli meydana gelen organ hasar!

Moake JL. N Engl J Med 2002;347:589-600.



TMA Genisletilmis Klinik Bulgular

Thrombocytopenia Epistaxis, bruising, petechiae, gingival
bleeding, haematuria, menorrhagia,
gastrointestinal bleeding, retinal
haemorrhage and haemoptysis

Central neurological — Confusion, headache, paresis, aphasia,
often flitting and dysarthria, visual problems,
variable 70-80% encephalopathy, coma (10%)
Fever (>37-5°C)
Non-specific symptoms Pallor, jaundice, fatigue, arthralgia or
myalgia
Jaundice Resulting from microangiopathic
haemolytic anaemia
Renal Impairment Proteinuria, microhaematuria
Cardiac Chest pain, heart failure, hypotension
Gastro-intestinal tract Abdominal pain

Scully M. Br J Haematol 2012;158:323-335.



TTP tanisi: Klasik pentad yerini iki bulguya
biraktu...

* Mikroanjiopatik Hemolitik anemi

* Trombositopeni

Moake JL. N Engl J Med 2002;347:589-600.



MAHA ve Trombositopeni ayirici tanisi

Autoimmune haemolysis/Evans syndrome

Disseminated intravascular coagulation

Pregnancy-associated e.g. HELLP (haemolysis, elevated liver enzymes
and low platelets), eclampsia, haemolytic uraemic syndrome

Drugs eg quinine, simvastatin, interferon, Calcineurin inhibitors

Malignant hypertension

Infections, typically viral (cytomegalovirus, adenovirus, herpes
simplex virus) or severe bacterial (meningococcus, pneumococcus),
fungal

Autoimmune disease (lupus nephritis, acute scleroderma)

Vasculitis

Haemolytic uraemic syndrome (diarrhoea positive/negative)

Malignancy

Catastrophic antiphospholipid syndrome

Scully M. Br J Haematol 2012;158:323-335.



For diagnosis

Full blood count and blood film

Reticulocyte count

Haptoglobin

Clotting screen including
fibrinogen

Urea and electrolytes

Troponin T/Troponin |

Liver function tests

Calcium

Lactate dehydrogenase

Urinalysis

Direct antiglobulin test

Blood group and antibody
screen

Hepatitis A/B/C and human
immunodeficiency virus testing

Scully M. Br J Haematol 2012;158:323-335.

TMA: Tani aninda istenecek testler

Anaemia, thrombocytopenia,
fragments on film

Raised

Reduced

Normal

Renal impairment

For cardiac involvement

Usually normal

May reduce with PEX

Raised due to haemolysis

For protein

Negative

To allow provision of blood
products

Pre-blood products and to
exclude an underlying viral
precipitant



TMA: Tani aninda istenecek testler

Pregnancy test (in women of child-bearing age)

ADAMTS 13 assay (activity/ Do not wait for result before
antigen and inhibitor/antibody starting treatment in suspected
in specialized laboratory) TP

Electrocardiogram/Echocardiogram To document/monitor cardiac

damage

CT/MRI brain To determine neurological

involvement™
For possible underlying cause

Thyroid function tests To exclude Graves Disease

Auto-antibody screen (ANA/RF/ Exclude associated autoimmune
LA/ACLA), including lupus disease
anticoagulant

Stool culture For pathogenic Escherichia coli

(if diarrhoea)
CT Chest/abdomen/pelvis (if To look for underlying
indicated) = tumour markers malignancy

Scully M. Br J Haematol 2012;158:323-335.



TMA ayirici tanisinda yasanan zorluklar

1. TMA siniflamasinda ve siniflandirma
sonrasinda hastalik isimlendirmesinde
farkhilar mevcut

2. Klinik bulgulara gore ayirici tani hemen
hemen mumkun degil

3. TTP ve aHUS ayiriminda kullanilan

laboratuvar testleri ile net ayirrm mimkudn
degil



TMA Siniflamasi: Ortak Konsensus var mi?

» Ortak konsensus yok
» TTP/HUS
> Immiin/non-immiin
» Primer/sekonder
» 2000 vyilindan itibaren baslayan etiopatogenezdeki

ilerlemeler 1siginda gelismeye devam ediyor.



TMA Siniflamasi: Ingiliz yaklasimi

— Konjenital — Diare pozitif

— Akut idiopatik — Diare negatif (aHUS)
— HIV iliskili

— Gebelik iliskili

— ilag iligkili

— Transplant iliskili
— Malignite iliskili
— Pankreatit iliskili

Scully M. Br J Haematol 2012;158:323-335.



TMA Siniflamasi: NEJM 2014

Name
Hereditary disorders

ADAMTS13 deficiency—
mediated TMA
(also called TTP)

Complement-mediated TMA

Metabolism-mediated TMA

Coagulation-mediated TMA

Cause Clinical Features
Homozygous or compound Initial presentation is typically in children but
heterozygous ADAMTS13 may also be in adults; possible evidence of
mutations ischemic organ injury; acute kidney injury

is uncommon; patients with heterozygous
mutations are asymptomatic.

Mutations in CFH, CFl, CFB, C3, Initial presentation is often in children but

CD46, and other complement may also be in adults; acute kidney injury is
genes causing uncontrolled common,; patients with heterozygous
activation of the alternative mutations may be symptomatic.
pathway of complement

Homozygous mutations in Initial presentation is typically in children
MMACHC (encoding methyl- <1 year of age; also reported in one young
malonic aciduria and homo- adult with hypertension and acute kidney
cystinuria type C protein) injury.

Homozygous mutations in Initial presentation with acute kidney injury
DGKE; mutations in PLG is typically in children <1 year of age with
and THBD also implicated DGKE mutations; clinical features of dis-

orders associated with other mutations
have not been described.

George JN. N Engl ) Med 2014;371:654-666

Initial Management

Plasma infusion

Plasma infusion or
exchange, anti-
complement agent

Vitamin B,,, betaine,
folinic acid

Plasma infusion



TMA Siniflamasi: Yeni yaklasim

Acquired disorders

ADAMTS13 deficiency—
mediated TMA
(also called TTP)

Shiga toxin—-mediated TMA
(also called ST-HUS)

Drug-mediated TMA
(immune reaction)

Drug-mediated TMA (toxic
dose-related reaction)

Autoantibody inhibition of
ADAMTS13 activity

Enteric infection with a Shiga
toxin—secreting strain of
Escherichia coli or Shigella
dysenteriae

Quinine and possibly other
drugs, with multiple cells
affected by drug-dependent
antibodies

Multiple potential mechanisms
(e.g., VEGF inhibition)

Complement-mediated TMA  Antibody inhibition of comple-

ment factor H activity

George JN. N Engl ) Med 2014;371:654-666

Initial presentation is uncommon in children;
often presents with evidence of ischemic
organ injury; acute kidney injury is
uncommon.

Initial presentation is more common in young
children, typically with acute kidney injury;
most cases are sporadic; large outbreaks
also occur.

Initial presentation is a sudden onset of
severe systemic symptoms with anuric
acute kidney injury.

Gradual onset of renal failure occurs over
weeks or months.

Initial presentation is acute kidney injury in
children or adults.

Plasma exchange,
Immunosuppression

Supportive care

Removal of drug,
supportive care

Removal of drug,
supportive care

Plasma exchange,
Immunosuppression,
anticomplement agent



TMA Siniflamasi: NEJM 2014

Tedavi altta yatan hastaliga yonelik

Table 2. Common Disorders Associated with Microangiopathic Hemolytic
Anemia and Thrombocytopenia.*

Systemic infection
Systemic cancer

Severe preeclampsia, eclampsia, HELLP syndrome

Severe hypertension

Autoimmune disorders (e.g., systemic lupus erythematosus, systemic
sclerosis, antiphospholipid syndrome)

Hematopoietic stem-cell or organ transplantation

George JN. N Engl ) Med 2014;371:654-666



TMA Siniflamasi

Table 1 Classification of thrombotic microangiopathy

Autoimmune

Nonautoimmune or toxic

A. ADAMTS-13 autoantibody (TTP)
a. ldiopathic
b. Drug induced—Ticlopidine
B. Complement factor H autoantibody (aHUS)
C. Systemic lupus erythematosus
D. Catastrophic antiphospholipid antibody syndrome

A. Congenital
a. ADAMTS-13 gene defect (TTP)
b. Complement factor gene defects (aHUS)
B. Acquired
. Shiga toxin-mediated HUS
b. Neuraminidase-mediated HUS
c. Disseminated intravascular coagulation
. Hemolysis, elevated liver enzymes, and low platelet syndrome
. Hematopoietic stem cell transplantation
Drugs: gemcitabine, calcineurin inhibitors, mitomycin C
g. Malignant hypertension
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Contents lists available at ScienceDirect

Thrombosis Research

journal homepage: www.elsevier.com/locate/thromres

Review Article

The complex differential diagnosis between thrombotic
thrombocytopenic purpura and the atypical hemolytic uremic
syndrome: Laboratory weapons and their impact on treatment choice
and monitoring

P.M. Mannucci **, M. Cugno”

2 Scientific Direction and A. Bianchi Bonomi Hemophilia and Thrombosis Center, Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico, Milan, Italy
b Internal Medicine, Dipartimento di Fisiopatologia Medico-Chirurgica e dei Trapianti, Universita degli Studi di Milano, Fondazione IRCCS Ca' Granda Ospedale Maggiore Policlinico, Milan, Italy




TMA: Klinik olarak ayirici tant mumkin mu?

» MAHA ve trombositopeniye ates, bobrek yetmezligi ve
norolojik bozukluklardan biri veya birkaci eslik edebilir.

» Basvuru aninda cogu olguda ikincil TMA olasihigl
dislanamaz

» Ates, bobrek yetmezligi ve norolojik bozukluklar TTP,
HUS ve aHUS olgularinda degisen oranlarda
izlenebildiginden sadece klinik o6zellikler zemininde
ayirici tani yapmak gii¢c ve cogu zaman imkansizdir.

Mannucci PM. Thromb Res 2015



TMA'da klinik olarak ayirici tant mumkiin mu?
Kanli diyare

» Kanh diyare prodromu o6zellikle c¢ocuk vyas
grubunda HUS olgularini tanimlamakta kullanilan
bir 6zellik olmakla birlikte HUS e 6zgun degildir.

> TTP hastalarinda mikrovaskliler trombduslere
sekonder barsak iskemisi sonucu kanli ishal
olusabilmektedir.

» Shiga toksini analizi cogu merkezde yapilamayan
ve referans merkezler disinda gunlik pratikte
uygulanmayan bir testtir.



TTP tanisini koymada basit laboratuvar testleri
Fransiz TMA Referans Merkezi Analizi

Agir ADAMTS13 eksikligininin (< %5) tahmini:

» Trombosit sayisi < 30000/mm?3

» Serum kreatinin < 2.25 mg/dL

Blood 2014; 123: 2478-84



Agir ADAMTS13 aktivitesi tanimi degisken
I T

Kaynak ADAMTS13 esik degeri (%) Plt Crea Plt Crea
1 15 13 1.2 44 2.7
2,3 5 17 1.3 67 5.1
4 10 11 1.6 22 4.6

5 10 12 1.7 66 6.7

6 15 16 1.1 64 3.5

Transfusion 2004; 44(2): 146-50
’Medicine 2004; 83(4): 233-44
3PLoS One 2010; 5(4): e10208
“Blood 2010; 115(8): 1500-11

>Br J Haematol 2012; 157(4): 501-3
5Transfusion 2010; 50(8): 1654-64



TTP tanisinda ADAMTS13 duzeyi dusuklugu:
Yalanci negatiflik ve yalanci poazitiflik

» TTP hematolojik bir acil oldugundan, enzim
aktivitesinin tayini baslangicta PEX tedavisi
kararini vermekte kullanilamaz.

» ADAMTS13 enzim aktivitesinin dogru tayini icin
kan O&rneginin PEX veya plazma inflzyonu
vapilmadan dnce alinmasi gerekmektedir.

» ADAMTS13 aktivitesinin  Olctlebilir dlizeyde
oldugu tek durum atipik HUS degildir.

» Sekonder nedenler mutlaka dislanmalidir.

Mannucci PM. Thromb Res 2015



TTP tanisinda ADAMTS13 duzeyi dusuklugu:
Yalanci negatiflik ve yalanci poazitiflik

» Agir ADAMTS13 enzim aktivitesi sekonder TMA

olgularinda da gozlenebilmektedir
»Sepsis
» Malignite
»Yaygin damar ici pthtilasma sendromu

> HIV iliskili TMA

Mannucci PM. Thromb Res 2015



aHUS/TTP ayirirminda C3, C4 diizeyleri

« aHUS: c3W; C4 (N) olmasi beklenir

e Kompleman sisteminde mutasyonu kanitlanmis
olgularin yarisinda beklenen C3/C4 dizeyi
izlenmiyorl-?

 ADAMTS13- eksik TTP: kompleman aktivasyonu (+)3

Ayirici tanida C3/C4 dizeyleri giivenilir degil

1Clin J Am Soc Nephrol 2010; 5(10): 1844-59
2Clin J Am Soc Nephrol 2013; 24(3): 475-86
3J) Throm Haemost 2012; 10(5): 791-8

4) Throm Haemost 2013; 11(10): 1925-27
5Nat Rev Nephrol 2012; 8(11): 622-33



aHUS/TTP ayirrminda kompleman mutasyonlari

** PEX kompleman mutasyonu olan bazi olgularda da
etkili olabilir

v/ CFH: %63

v CFl: %25

v C3: %57

v’ Trombomodulin: %88

v Anti-CFH antikor (+): %75

v’ Mutasyon (-): %69

*¢* MCP mutasyonunda PEX ile remisyon!?: %97

1Blood 2006; 108(4): 1267-79
2Kidney Int 2010; 77(4): 339-49



aHUS/TTP ayirrminda kompleman mutasyonlari

Complement Function Frequency of
factor gene

mutations
CFH = Mediates cofactor activity for CFI 20-30

= Directly accelerates the decay of
(C3-convertase
CFI = (Cleaves C3b into inactive C3b 4-10
3 = Its activation is required for the activation of 5-10
both classical and alternative complement
= Its proteolytic cleavage produces C3a and
(3b. C3a is an anaphylatoxin and the
precursor of some cytokines, C3b serves as
an opsonizing agent

Thrombomodulin + Transmembrane protein involved in the 5
generation of TAFI, which cleaves C3 and C5a
CFB » Its proteolytic cleavage produces the 1-2

noncatalytic chain Ba and the catalytic

subunit Bb, that associates with C3b to form

the alternative pathway C3 convertase

= Bbis involved in the proliferation of

preactivated B lymphocytes, while Ba

inhibits their proliferation
MCP = Binds C3b and acts as a cofactor for CFl 10-15
CFH » Neutralize factor H 3-6

autoantibodies




aHUS/TTP ayirrminda kompleman mutasyonlari

> aHUS olgularinda kompleman inhibitér proteinlerde
mutasyon olgularin ancak yarisinda gosterilebilmektedir
ve mutasyon analizleri ancak referans merkezlerde
vapilabilen 6zel testlerdir.

» Kompleman inhibitor protein mutasyonu saptanamayan
aHUS olgularinda henliz tanimlanmamis mutasyonlar
olabilecegi gibi, bu hastalarin bir kisminda TTP’dekine
benzer sekilde kompleman inhibitor proteinlerine karsi
otoantikor gelisimi veya henlz tanimlanamamis farkl bir
patogenez s6z konusu olabilir.

1Blood 2006; 108(4): 1267-79
2Kidney Int 2010; 77(4): 339-49



aHUS/TTP ayiriminda Ham testi

e Daha once PNH’de kullanilan HAM testinin

modifikasyonu

* PIG-A gen mutasyonu tasiyan hucreler aHUS

hastalarinin serumuna daha duyarli
* Ozellesmemis laboratuvarlar icin halen cok kompleks

* |leri calismalara ihtiyac var.

E. Gavriilaki. Blood 2015;125:3637-3646.



Coombs negatif mikroanjiopatik hemolitik anemi + trombositopeni

Sekonder etyolojileri degerlendir-ADAMTS13 aktivitesi/antikor tayini icin 6rnek al
5 glin stireyle 1.5 hacim PEX + 1 mg/kg prednizolon

3 —en
<4 6. giin degerlendirme 1

Yanitsiz ocuk yas grubu, kanl
. A  vesz J cocukyase

ishal sonrasi, bobrek
%10 ise TTP o
diisiin yetmezligi 6n planda

: . tipik HUS disiin
ADAMTS13 = %10 ise aHUS
olabilir

kompleman mutasyon analizi

ADAMTS13 < %10 ise veya
ADAMTS13 2 %10 ise veya kreatininin < 2.25 mg/dL ve trombosit <

kreatininin > 2.25 mg/dL ve trombosit > 30000/mm?3 ise direncli TTP diistin
30000/mm?3 ise aHUS diistin



Eve goturulecek mesajlar

* Isimlendirmelerde kafa karisikligi olmakla birlikte
P ve HUS etyopatogenezindeki ilerlemeler
ayiricl taninin belirlenmesinde 6nemli

* Agir ADAMTS13 enzim aktivitesinin eksikligi TTP
tanisinda 6nemli
— Buna ek olarak plt ve Cr dlizeyi taniyi desteklemede
onemli
* ADAMTS13 enzim aktivitesi normal olgularda
atipik HUS tanisi konmadan énce hastanin klinigi
ve sekonder nedenler mutlaka degerlendirilmeli




A GAME OF SHADOWS
DECEMBER 16
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