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Mikroanjiyopatik
nemolitik anemi
nedir?

* Mikroanjiyopatik hemolitik anemi,
arteriyol ve kapillerlerde eritrositin
saglikh gecisini engelleyerek
parcalanmalarina neden olan
patolojik olusumlar veya damar
icinde asiri turbulans nedeniyle
gelisen, periferik yaymada eritrosit
fragmanlari ve polikromazi ile
karakterize intravaskller hemolitik
anemi taraddar.




* MAHA’da damar i¢inde immiin
olmayan eritrosit yikimi mevcuttur.

* MAHA'nin nedenleri:

* Eritrositlerin protez kapaklar veya
mekanik cihazlarla fiziksel olarak
parcalanmasi.

* Miktoanjiopatik hemolitik
anemi+trombositopenit (MAHA-T)




Trombotik mikroanjiopatiler

NON-IMMUNE HEMOLY SIS

BLOOD CLOTS (THROMRI) RED BLOOD CELLS ARE
s FORM IN SMALL > DAMAGED AS THEY MOVE
1R \ BLOOD VESSELS THROUG H THE CLOTS
< |NFECTION
* CANCER
*MEDICATIONS
* PREENANCY

- ORGAN TRANSPLANT
- TISSUE INTuRY




OLGU 1:

34 yasinda kadin, yalniz yasiyor,

Bir haftadir halsizlik ve rutinden fazla
olan menstriiel kanamasi olan hasta
son 5 saattir gittikce siddetlenen bas
agrisi ile acil servise basvuruyor.

Fizik muayenede alt ekstremitede
ekimotik lezyonlar mevcut, cilt ve
mukozalar soluk,

KTA 118/R. TA 110/70 mmHg

Norolojik muayenesinde ense sertligi
yok, Babinski (-), taraf secen norolojik
bulgu yok

Sistem muayenelerinde ek ozellik
yok.




OLGU 1:

* WBC: 7.200/mm3

* ANC: 5200/mm?3

* Hb: 7.6 g/dL

* MCV: 89 {L

* PIt: 10.000/mm?3
 Ure: 65, kreatinin: 1,3

* Elektrolitler, kan sekeri, AST/ALT,
ALP/GGT: normal

* Diiz. Retikiilosit: %13

* LDH: 1450 U/dL

* D. Ve I. Coombs: negatif
* Kranyal BT/MR: normal




* TTP On tanisi ile ADAMTS13
aktivitesi 1¢in ornek alinip

* Plazmaferez, folik asit ve metil-
prednizolon 1 mg/kg/giin
dozundan baslaniyor

* *Tedavinin dordiincii glinti Plt:
120.000/mm3, LDH 400 U/L, Hb9
g/dL

* ADAMTS 13 aktivites: %3 ,
ADAMTSI13 inhibitorii: (+)

e Immun TTP: Steroid 4 haftada
azaltilarak kesilir.

* «Plazmaferez tedavisininl0 giinii

* «PlIt: 240.000/mm3, LDH: 150
U/dL, Hb: 9.3 g/dL







CLINICAL FINDINGS INCLUPDE:

NEUVUROLOGICAL ISSVUES:
ILK DEGERLENDIRME HEADACHES CONFUSION PARTIAL

Hasta veya yakinindan dikkatle anamnez alinir, gecirilmis —y :_-:' PHF‘“L‘ESJIS SE'IZ URES
hastaliklar, kullandigi ilaglar, gebelik ve aile oykiisi sorgulanir. - M B —
Dikkatli fizik muayene ve norolojik muayene yapilir. ﬁ
= e
Tam kan sayimi, bobrek fonksiyon testleri, 5 —
karaciger fonksiyon testleri, LDH, direkt-indirekt MENTAL SPEECH LJ
bilirubin testleri degerlendirilen hastada CHﬂﬁ_%ES ABENORMALITIES COMA
(=)
LDH yuksekligi ve indirekt Periferik yayma H1i l< - .
S = R
Klinik ozellikler
Trombositopeni
MAHA

Nérolojik anomaliler
Agir (gegici fokal anomaliler, ndbet, inme, koma)
Minimal (basagnsi, gecici konfiizyon)
Normal
Renal anomaliler
Akut renal yetmezlik (ardisik 2 giinde kreatinin > 0.5 mg/dl artis veya kreatinin > 4 ve diyaliz)

Renal yetmezlik (kreatinin > 1.5 mg/dl)
Normal

Ates

Besli pentad



ADAMTS13:

°N Engl J Med 2002; 347:
589-600

Normal Subject

Cleaved unusually
large multimers of von
Willebrand factor
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TETKIK ADI IR] REFERANS ARALIK ONCEKI SONUC

ADAMTS-13 AKTIVITE 4.43 | 40.00 130.0
0.04 IU/mL 0.40 1.30
Laboratuvar kayitlanimzda hastanin ADAMTS-13 paneli ile takip edildigi dikkat cekmektedir.

ADAMTS-13 aktivite testinde Uretici tarafindan yapilan kalibratér degisikligi nedeniyle sonuclar 1 Nisan 2017 itiban ile

cift birim ile rapor edilmeye baslanmistir.

ADAMTS-13 Aktivitesi referans aralik alt sinirindan disik (<% 40) saptandiginda, ADAMTS-13 antijen ve ADAMTS-13 inhibitér
testleri ayrica calisiip raporlanmaktadir.

ADAMTS-13 Aktivitesi normal sinirlarda oldugunda ise, ADAMTS-13 antijen ve ADAMTS-13 inhibitor testleri calismaya alinmamaktadir.
Plazma 6rnedi uygun kosullarda, arsivde saklanmakta olup klinikten gelen talep dogrultusunda ADAMTS-13 antijen ve inhibitér
testleri icin calisma yapiabilir.

ADAMTS-13 ANTIJEN 0.02 | IU/mL 0.19
ADAMTS-13 antijen testinin referans arali§i, Uretici tarafindan yapilan kalibrator degisikligi sonrasi
referans aralik calismasi sonucunda 01 Agustos 2017 itibari ile revize edilmistir.

Test sonuglan degerlendirilirken bu durum géz éntinde bulundurulmalidir. Ayrica takipli vakalarda da bu
durum dikkate alinmalidir.

ADAMTS-13 INHIBITOR 10.80 U/mL
Dederlendirme:
<12 U/mL  Negatif
12-15 U/mL Sinrda
>15U/mL  Pozitif

Test sonuglari klinik bulgular ile birlikte degerlendirilmelidir.

ADAMTS-13 aktivitesinin <%5 olmasi Trombotik Trombositopenik Purpura (TTP) tanisi icin kuvvetli bir bulgudur.
ADAMTS-13 inhibitortintn ylksek dlzeyde tespiti kazanimis TTP ile uyumiudur.

Son 15 giin icindeki plazma degisimi veya transfiizyonu ADAMTS-13 aktivitesinde beklenmeyen degerler elde edilmesine
nerlen_nlahilir .




Immune-Mediated
Thrombotic Thrombocytopenic Purpura

Available
Treatments [25]

Autoantibodies either neutralize or
increase clearance of ADAMTS13 [23].
IgG antibodies are most common,

followed by IgA and IgM [24] _ - | 1 ; ’ ’ a

Repletes deficient ADAMTS13

Plasma Exchange

Eliminates pathologic antibody

Ultra-large von Willebrand X T B =4

factor multimers (ULVWEF) ‘
- Corticosteroids
Bind to platelets and cause increased ’ . B

platelet activation and aggregation, . Suppress antibody production

forming platelet-rich thrombi

Inhibits B-cell lymphocytes

%“"""-\;-—9
|
-

. by
Microvascular Thrombosiss, _
i f

Obstructs blood vessels, causing red

blood cell fragmentation, MAHA, and - -
end-organ ischemia See “Supportive
Management" above

Res Pract Thromb Haemost. 2022;6:€12708.|1 of 13https://doi.org/10.1002/rth2.12708




Hereditary
Thrommbotic Thrombocytopenic Purpura

Pathophysiology Treatment

Unlike immune-mediated TTP (iTTP),
hereditary TTP can be treated by
>150 mutations repleting deficient ADAMTS13 alone,

have been and its long half-life allows for less
identified! [26] frequent replacement.

Half-life:
3_8 d This can be accomplished with the
AY'sS [2s6] following modalities:

Clinical phenotype
is variable [26],
some may be
asymptomatic b
(possibly due to S ———

physiologic Severe ADAMTS
adaptation to low - deﬁciency :

ADAMTS13) [12]

Ultra-large VWF
multimers

Plasma infusion is the current
standard of care for:

= treating acute episodes

e prophylaxis in those with
T recurrent symptoms [12]

P'asma Infus.on See "Supportive Management" above

Certain conditions
may trigger acute
episodes [12],

likely due to
increased VWF

production [27]

Plasma exchange is considered in
severe clinical presentations or in
pregnancy [12]. It allows for
repleting larger amounts of
ADAMTSLA3 without causing
volume overload.

Pregnancy
Infection

Inflammation/
Trauma

Plasma Exchange

rAaDAMTS13 is currently
undergoing Phase Ill trials for
treatment of hTTP. It offers the
advantage of avoiding transfusion
reactions such as allergic reactions,
Recombinant TACO, or TRALI seen with FFP, and
(TAK-755) development [28].

Ca et Microvascular

during neonatal

pesiod and oaly Thrombosis

It is also being investigated for iTTP.

pregnancy [12.26]

FFP, fresh frozen plasma; TACO, transfusion-associated circulatory overload; TRALI, transfusion-related acute lung injury; VWF, von Willebrand factor

Res Pract Thromb Haemost. 2022;6:€12708.|1 of 13https://doi.org/10.1002/rth2.12708



ILK DEGERLENDIRME

Hasta veya yakinindan dikkatle anamnez alinir, gecirilmis
hastaliklar, kullandigi ilaclar, gebelik ve aile 6ykuUsu sorgulanir.
Dikkatli fizik muayene ve norolojik muayene yapilir.

mi, bobrek fonksiyon testleri,
yon testleri, LDH, direkt-indirekt
tleri degerlendirilen hastada

topeni,
indirekt Periferik yayma
emi

Mikroanjiopatik hemolitik anemi+ trombositopeni ve/veya
ADAMTS 13 AKTIVITESI NORMAL
HASTANIN ISHAL OYKUSU VAR
SHIGATOXIN GONDER POZITIF ISE HUS




STEC-Associated Hemolytic Uremic Syndrome

Management is
supportive; no specific
Increased @ | therapy has been proven
et ot Formation of e

Increased platelet-leukocyte ; see Supportive

complement aggregates, activation Management" principles
activation and MAC of monocytes and above.
formation [29] neutrophils, releasing p
tissue factor [30]

Microvascular
thrombosis

~

B W'y Decreased TM WS« FNm—— a_p—— IEAwed VVIE S, .

expression [29] cleavage by

Endothelial injury ADAMTS13,

and activation, increased platelet R Eculizumab and/or PLEX
leading to adhesion, acl_:watlon may be beneficial for
procoagulant and aggregation [31] severe neurologic or
endothelium : end-organ involvement,
but their benefit remains
uncertain [6].

Res Pract Thromb Haemost. 2022;6:€12708.|1 of 13https://doi.org/10.1002/rth2.12708



OLGU 2:aHUS

KRONIKKONTROLSUZ 3011

LIAS '
Msslu . ] KOMPLEMAN AKTIVASYONU v cok kreatinin
g K?nfuzyon 748 - Odem, malign hipertansiyon
* 20 yasinda kadin hasta - Nohetler - Bobrek yetmezligi
. -Inme " A - Diyaliz, transplantasyon
* Bogaz agrisi ve ates ile basvuruyor. Fizik muayenesinde - Ensefalopati / B N, TS :
membrandz tonsillit saptaniyor. Tam kan sayiminda |6kositoz : 795
disinda ozellik yok. Kompleman aracili
3 a1 2,346 i : 35101112
* Uc giin sonra nefes darlig, bilinc bulanikligi ile tekrar Kardiywyaskier il ‘ t b t'k ) GMtrct'Ft“tlnaF
. s , - - Myokard enfarktisti | romooti - Karaciger nekrozu
basvuruyor. Akut bobrek yetersizligi ve trombositopeni . :
- Tromboemboli - Pankreatit

saptanan hastanin periferik yaymasinda fragmente eritrositleri : . - =s . s
goriliyor. ADAMTS 13 génderiliyor. Kranial gériintiilemesinde - Kardiyomyopati mlkmanjlvopatl - Kolit, diyare %28

ozellik yok, PA grafide kardiyomegali saptaniyor. - Diffiiz vaskilopati E. 5 - Bulant), k”‘"}'
-Hipertansiyon o743 - - Abdominal agri
* Hizh bir sekilde plazmafereze baslanan hastada 3. gtin yanit

alinamiyor. ADAMTS 13 aktivitesi normal saptanmasi lGizerine

. Al , 1 Diisiik yasam Kan'!
HUS?, aHUS 6n tanilari le plazmaferez sonlandiriliyor. Mekanik Pulmoner 5 T ' 3
. o . . \ Di kalitesi - Hemoliz
ventilasyon desteginde ve hizlica multiorgan disfonksiyonuna - Uispne ot _ .
giden hastaya aHUS 6n tanisi ile Eculizumab baslaniyor. - Pulmoner édem 'B'fk'"l'k ‘ -T;:orpblomtopem
. PE - Agri/anksiyete - Bitkinlik
* Hastadan kompleman mutasyonu ve kompleman faktoér H . Hareket azalmas - Transfiizyonlar
antikor calismasi icin 6rnek génderiliyor.
1. George o al, Blood 2010;116(207.4060-69 5 Vesely et ol Bocd 2003, 102017608 9. Capriol et al Blood 2005, 108(4)1267.7
2. Hosler et al, Arch Pathaol Lab Med 2003127 (71834-33 6. Sallee e al, Nephron Dial Trans 2010, 25(6)2028-32 10. Dragon-Durey o &l J Am Soc Nephrol 2010, 21(12)2180.87
3 Noris M, &t ol CHASN2010,10(5)1844-53 T.Kose et al. Semin Thromb Hemost 2010, 38(6)663-72 11, Lowal of al. Pediatr Naphrol. 2008, 23(11) 1957-72

4. Neuhaus el al, Arch Dis Chilid. 1997.78(5)518-21 8. Davin ef ol Am J Kid Dis 2010,55(4) 708.77 12. Stahl ef ol Blood 2008, 111(11)5307-15



Hastalik Ornekler

2L Gebelik komplikasyonlari Preeklampsi, HELLP
hastali -
») Otoimmun hastaliklar SLE, APAS

Sistemik enfeksiyonlar Sepsis (Bakteriler, viruslar, mantarlar)
Sistemik maliniteler

Malign hipertansiyon

llaclar Tiklopidin, siklosporin, gemsitabin, kinin
allo-HCT iliskili TMA

HIV iliskili TMA|

Renal transplant iliskili TMA

KardiyovaskUler cerrahi iligkili TMA
Mikroanjiopatik hemolitik anemi+ trombositopeni ve/veya uc organ hasari
ADAMTS 13 AKTIVITESI NORMAL

SHIGATOXIN negatif



aHUS’Un Patolojisinin Altta Yatan Nedeni Kontrolsiiz
Kompleman Aktivasyonudur 13

= = 1 === A __'; . e I— = ——
L——I I'—-’] L'——l'l L——-‘ Q \, ] Trombaositlerin
e tikenmesi
' Mekanik
hemoliz
Kronik
kontrolsiiz Endotel (Sistositler)
kompleman aktivasyonu
aktivasyonu

Trombosit .

aktivasyonu Lékosit
aktivasyonu
4 ped

1. Hirt-Minkowski P et al. Nephron Clin Pract 2010;114:c219-35;
i , 2. Barbour T et al. Nephrol Dial Transplant 2012;27:2673-85;
aHUS, atipik Hemolitik Uremik Sendrom 3. Noris M, Remuzzi G. M Engl J Med 2009;361:1676-87




ILK DEGERLENDIRME

Hasta veya yvakinindan dikkatle anamnez alinir, gecirilmis
hastaliklar, kullandig: ilaclar, gebelik ve aile 6ykuUsu sorgulanir.
Dikkatli fizik muayene ve norolojik muayene yapilir.

Tam kan sayimi, bobrek fonksiyon testleri,
karaciger fonksiyon testleri, LDH, direkt-indirekt
bilirubin testleri degerlendirilen hastada

Anemi, trombositopeni,
LDH yuksekligi ve indirekt Periferik yayma
hiperbilirubinemi

Mikroanjiopatik hemolitik anemi+ trombositopeni ve/veya uc organ hasari
PTAPTT VE FIBRINOJEN KONTROL ET......PT-APTT UZAMIS, FIBRINOJEN
DUSUK ISE DIC ETYOLOJISI ARASTIR.




Thrombotic Microangiopathy

identified based on presence of MAHA,

thrombocytopenia +/- end-organ involvement*

= Send ADAMTS13 activity

PLASMIC score

& score of = 6 confers high
pre-test probablity of TTP [13].
It takes into account:

Kidney injury is mild or absent,
vs other ThMAs (severe)

Coagulopathic findings are
absent, their presence may
suggest DIC

ADAMTS13 activity

Severe deficiencies (<10%) are
characteristic of TTP [14]

Mild/moderate deficiencies can
be seen in other ThAs

ADAMTS13
inhibitor or Genetic
antibody testing

Stool shiga-toxin

confirms diagnosis

Other infections, such as
Streptococcus
Preumoniae can cause
infection-induced HLUS

=iz oo o

Clinical diagnosis
of exclusion

Genetic Testi ng
(CFi, CFf, CFB, MCP C3)
evaluates for hereditary

causes

CFH antibody
may identify auteimmune
cause when suspected,
CFl antibodies have been
reported. but their
significance is unclear [15]

Serum complement levels
{CHS0, C5b-2 C3. C4) are
neither sensitive nor
specific

= Hypertension is a
common presenting
finding

= Kidney involvement is a
hallmark of TA-ThMA, other
organs may be invalved

= ThiA may be focal
(absent peripheral MAHA)
[15], and may overlap
wilth DI-ThA

Clinical diagnosis

Several diagnostic criteria
have becn developed to
aid in diagnosis [16.17], as
well as a recently
developed prognostic
model [ 18]

Clinical Diagnosis

= Based on clinical features
and temporal relationship
with known causative drug,
after excluding other
Ccauses

= Certain drugs may cause
iTTP [20-22], which may be
confused with DI-TMA, In
DI-ThA, severe ADAMTS13
deficiency is absent.

Immune
= Onset is usually acute [19]

= Drug-dependent antibody
testing may help identify
culprit drug, but does not
rule ocut diagnosis [1]

Non-immune
= Onset is usually gradual
and dose-dependent [1]

The following diseases and
syndromes can cause TMA:

= DIC
= Hypertensive Crisis

= Infections
(e.g. HIV, HCV, CMV, COVID19)

= Neoplastic
(e.g. MDS, PCD, solid tumors)

= Rheumatologic

(e.g. antiphosphaolipid syndrome,
SLE, systemic sclerosis, vasculitis,
connective tissue disease)

= Pregnancy-associated
(e.g. preeclampsia, HELLP)

= Metabolism-mediated TMA
(e.g. defective B12 metabolism,
due to MAMACHC gene mutation)

= Coagulation-mediated TMA
(e.g. genetic mutations in DGKE,

A positive test
highly suggests
immune TTP

evaluates for

thrombomodulin, plasminogen)
hereditary TTF



TESEKKUR EDERIM
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