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Thrombotic microangiopathies (TMA)

1. Thrombocytopenia

2. Hemolytic anemia (non-immunological)

3. Microvascular ischemia (parenchymal organs)
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ORIGINAL ARTICLE

Consensus on the standardization of terminology in
thrombotic thrombocytopenic purpura and related thrombotic
microangiopathies

MAHAT

TTP multiorgan dis_ease, Haemolytic-uremic Other conditions
clinical features variable. syndrome: usually associated with
Confirmed by ADAMTS-13 affects the kidney TMA presenting
activity < 10% with MAHAT

IA-HUS: identification of ﬁomplement-mediated HUS. \

infectious cause or its Complement mutational analysis

toxin by the use of culture, and determination of anti-CFH

serology and/or PCR antibodies shouldbe undertaken,

but a negativeresult does not
exclude disease.Diagnosis is by
exclusion of allother precipitating
causes andADAMTS 13 activity
> 10% (and no evidence of
&DAMTS 13 autoantibodies)

Scully M et al, J Thromb Haemost 2016;15: 312-22
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KEY POINTS

+« Thrombaotic microangiopathies, including thrombotic thrombocytopenic purpura (TTP),
HUS and HELLP and its cousins—ITP, HIT, and DIC —are serious conditions that the
emergency physician must recognize early to initiate life-saving treatments.

o The diagnosis of TTP only requires evidence of a microangiopathic hemolytic anemia with
thrombocytopenia and no other explanation.

¢ A high clinical suspicion for thrombotic microangiopathies should be maintained in any
patient presenting with thrombocytopenia or a precipitous drop in their platelet count
within the normal range.

Kappler S et al, Hematol Oncol Clin N Am 2017: 1081-103
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Table 1
Causes of pregnancy-associated TMA

Pregnancy-associated TMA TMA presenting in pregnancy
Hypertension of pregnancy Lupus nephritis/SLE
Preeclampsia Vasculitis
APLS
HELLP syndrome Sepsis
AFLP Severe hemorrhage
Placental abruption TTP
Undefined TMA CM HUS

Review of TMAs inherent to pregnancy vs those precipitated by pregnancy and result in
anemia and thrombocytopenia.

AFLP, acute fatty liver of pregnancy; APLS, antiphospholipid syndrome; SLE, systemic
lupus erythematosus.

Neave L & Scully M, Transfus Med Rev 2018;32: 230-6
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HemolysisElevatedLiverenzymesLowPlatelets

THROMBOTIC THROMBOCYTOPENIC PURURA TTP

Moschcowitz syndrome
Hemolytic uremic syndrome (HUS)

Antiphospholipid syndrome (APS)

Disseminated intravascular coagulation DIC
— Coagulation activation - microthrombosis
— Platelets, fibrinogen, coagulation factor consumptions

Heparin induced thrombocytopenia (HIT)
— No anemia

Idiopathic thrombocytopenic purpura ITP
— No microthrombosis
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FALLBESKRIVNING

Thrombotic Thrombocytopaenic Purpura

Tilltagande anemi e ® ® ® e
och trombocytopeni — ,
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trombotisk trombo- =
cytopen purpura oo s
f Platelet (_,
Platelet aggregatlon
(inactive)
8 _
b {" Schistocyte
FIGR 1 Trombotisk trombocytopen purpura : f
Activated
piatelet
-/ 0 o © o0 O
EEE&:T"M“"NT b S subendothelial
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Due to ADAMTS13 deficiency the
VWEF is not cleaved. The platelets are
bound to the long, adhesive VWF and
form microthrombosis and platelet
levels decreased in the blood. The
RBC are fragmented by the
microthrombosis inducing hemolysis.
Agren A et al, Lakartidningen 2018 Mar 16;115
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TTP is linked to a classic pentad

1. Thrombocytopenia (100 %)

2. Microangiopathic hemolytic anemia (100 %)

3. Neurological symptoms (about 60 % half with mild symptoms)
4. Kidney impact (30 %)

5. Fever (20 %)

NOTE! In pregnancy, the liver may commonly be affected

TTP jsreiffipr bkQuiistingedish from it
mucbeffifeangmPedaagiampsia /
HELLHELddMSyndrome...

Agren A et al, Lakartidningen 2018 Mar 16;115
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Previously healthy 22-year-old woman, pregnancy week 31 presented with fatigue,
diarrhea and bruising, and intrauterine fetal death was diagnosed in the hospital.
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Agren A et al, Lakartidningen 2018 Mar 16;115



Three months later, pregnant again

To prophylactically increase ADAMTS13 with the goal of achieving at least 15% of
normal value, treatment with plasma 400 ml once a week.

Despite the treatment, symptoms of bruising during pregnancy week 36. Hb 109 g/L,
platelets 32 x 10°/L, LD 7 pkat/L, AST and ALT 3 pkat / L. Plasmapheresis started and
she became symptom free.

Induced delivery was complications-free in week 36 + 6. The child was closely
monitored with normal level of Hb, platelets, bilirubin, and ADAMTS-13 activity.

Both mother and child were well and discharge from the hospital a few days later.

Agren A et al, Lakartidningen 2018 Mar 16;115
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Laboratory findings in TTP

1. Low Hb and signs of hemolysis, i.e. high LD, high bilirubin, high
number of reticulocytes and low haptoglobin

2. Schistocytes on blood smear

3. No RBC antibodies, negative direct antiglobulin test
4. Pronounced thrombocytopenia

5. Low ADAMTS-13 level (<5 %) (antibodies)

6. PT (INR), APTT, fibrinogen, D-dimer and antithrombin usually
normal or mildly affected

IMPORTANT! In pregnancy the liver may also be affected

Agren A et al, Lakartidningen 2018 Mar 16;115
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TABELL 1. Jamférelse mellan typiska kliniska symtom och laboratorieanalyser vid preeklampsi/HELLP och TTP.

Trombo- | Blod- Lever- Mjur- Tidpunkt under gravi | Farlopp
Diagnos cytopeni | tryck Neurologiska symtom péverkan | péverkan ditet/post partum efter partus | ADAMTS13
# Preeklampsi’ | Mattlig Forhdjt | Huvudvark och synpaverkan. Kraftig Varierande Efter graviditetsvecka 20 Vanligenfor- | Mormal ll lat
HELLP Mer séllan kramper och stroke svirighetsgrad | tll ochmed 3 dagar post batradinom | sdnkt
partum F5dyan
» TP Svdir Mormalt | 30 procent lindriga symtom Lindrig/ Lindrig Hela graviditeten och flera | Vanligen ingen | Mindre an 5
ssom huvudvark och forvirring. | méttlig veckor post partum forbdtiring procent
30 procent svra symitom s&
som medvetandepaverkan, fokal
neuralogi, kramper och stroke

TTP: Trombotisk trombocytopen purpura; HELLP: Hemalysis, elevared liver enzymies. low platalet count. Tabell modifierad fran [11.

Diagnosis Thrombocytopenia Blood Neurological Liver Renal Occurrence Course after ADAMTS-13
pressure symptoms symptoms symptoms delivery

Preeclampsia Moderate High Headache and Severe Different From Improvement Normal or
/HELLP visual problems severity pregnancy 3-5 days after mildly
rare stroke and week 20 to 3 delivery decrease
seizures days after
delivery
TTP Severe Normal 30% mild Mild/ Mild Entire No <5%
symptoms moderate pregnancy improvement
30% impaired and few
i weeks after
consciousness delivery

Agren A et al, Lakartidningen 2018 Mar 16;115
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Pathology Consultation on the Diagnosis and Treatment of
Thrombotic Microangiopathies (TNMAs)

Lance A. Williams, MD, and Marisa B. Marques, MD, for the Education Committee of the
Academy of Clinical Laboratory Physicians and Scientists

From the Department of Pathology, University of Alabama at Bimmingham.

Key Words: Thrombotic microangiopathy (ThMa); Thrombotic thrombocytopenic purpura (TTP); Hemobtic uremic syndrome (HUS);
Microangiopathic hemaobtic anemia (MAHA)
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A 21-year-old white woman, no medical history transferred from another hospital due

to worsening of anemia (Hb 77 g/L) and thrombocytopenia (platelets 45 x 10%/L). After
normal pregnancy, an elective caesarean section the previous day for delivery of first

child. Morning after surgeryshe got severe abdominal and lower back pain.

Vital signs were within normal limits, Hb 74 (113-152 g/L); MCV 93 (80-96 fL);
reticulocytes, 2.8 [0.7%-2.4%)]), platelets 41 [150-400 x10%L]), and 3-4 schistocytes
per x 100 power field. Hemolysis indirect bilirubin of 4.7 (0.2-0.7mg/dL), haptoglobin
4 (33-200 mg/dL), and LDH of 1 832 (<200 IU/L), creatinine of 4.1 (0.6-1.2mg/dL).
Liver enzymes normal no proteinuria. Negative direct antiglobulin test (DAT), and
screening coagulation tests (ie, PT, PTT and fibrinogen) were within normal limits.

Plasma exchange (PE) for the presumptive diagnosis of postpartum TTP started
immediately following the collection of blood samples for ADAMTS13 to confirm the
diagnosis of TTP.

After two daily TPE, the ADAMTS13 61%. PLASMIC score 4, placing her in the low-
risk category for having TTP. Platelet increased 68 x 10%L, LDH decreased 870 IU/L,
creatinine decreased 3.2 mg/dL.

Williams LA et al, Am J Clin Pathol 2016; 145: 158-65
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ETable 11
The PLASMIC Scoring System to Predict the Likelihood of

ADAMTSI13 Less Than 10%?

Criteria

. Platelet count <30 x 10%/L

. MCV <90 fL

. Creatinine <2.0 mg/dL

.INR <1.5

. Evidence of hemolysis based on any of the following:
Reticulocyte count >2.5%
Indirect bilirubin >2.0 mg/dL
Undetectable haptoglobin

6. No active cancer

7. No history of bone marrow or solid organ transplantation

O 0N =

ADAMTSI3, a disintegrin and metalloprotease with a thrombospondin type | motif, mem-
ber 13; INR, international normalized ratio; MCV, mean corpuscular volume; PLASMIC,
platelets, lysis, active cancer, stem cell or solid organ transplant, MCV, INR, and creatinine.
“If the total criteria are 0-4, the risk is low; 5-6, intermediate; 7, high.

Williams LA et al, Am J Clin Pathol 2016; 145: 158-65



The most likely diagnosis
months later, genetic testil
month period, she receive
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thrombospondin type 1 motif, member 13; aHUS, atypical hermo-
lytic uremnic syndrome; LDH, lactate dehydrogenase; MAHA,
microangiopathic hemolytic anemia; PLASMIC, platelets, lysis,
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TPE, therapettic plasma exchange; TTP, thrombotic thrombocy-
topenic purpura. #All components of the PLASMIC score must
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vations in the INR and creatinine.
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APS pathogenesis - still a matter of debate

different mechanisms involved in the vascular and the obstetrical
manifestations of APS
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42-year-old women, no children, works in sales, non-smoker diagnosed with SLE in
the "80s (photosensitivity, malar rash, arthritis, hair loss, ANA positivity)

1992 diagnosed with APS after eclampsia and miscarriage in the late pregnancy,
associated with cardiac arrest (most probably catastrophic APS)

2005 epileptic seizures, treated with carbamazepine in 3 years
Single kidney, impairment of renal function
SLE symptoms under control during treatment with low dose Prednisolon

Anticoagulant treatment: Warfarin, INR 2-3

2011 pulmonary infiltrates — SLE (inflammation) related. Started azathioprine

January 2012 new epileptic seizures levetiracitam started



Hospitalized due to cough, fever, fatigue, weight loss ongoing treatment: Prednisolon
10mg; azathioprine 150mg and Warfarin INR 2-3

Laboratory: RBC 3.2 (ref. 3.9-5.2 x 1014/L), WBC 2.8 (ref. 3.5-8.8 x 10%/L),(Platelets 96
ne I50(ref.

(ref. > 165 x 10%/L), CRP 103 (ref. < 3mg/L), SR 85 (ref. < 20mm), creatini
< 90 mmol(L), complement activation, ANA @, proteinuria

HRCT thorax: pulmonary infiltrates in the upper part of the right lung — difficult to
exclude bleeding or malignancy

Pancytopenia and renal involvement due to SLE activity
Prednisolon 60mg + Cellcept 500mgx2

Laboratory: CRP 1, SR 50, creatinine 152

Warfarin I::) LMWH 5 days before the transthoracic lung biopsy on April 17t
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On April 16" admitted to hospital due to weakness, increased heart rate

Laboratory SR 97,RBC 2.0, Hb 85(ref. > 117 g/L) , reticulocytes
202 (ref. < 115 109L), WBT 4.0 creatinine 224

LAC positive, Cardiolipin-Ab (IgG) >120 (<10E/mL) B2-GPI-Ab (IgG)>100 (<5E/mL)
Diff. Diagnosis:
» Hemolytic anemia due to APS/SLE activity?
» HEPARIN INDUCED THROMBOCYTOPENIA (HIT)?
&4 T score (4)
=|D-PaGIA +

% |gG specific ELISA +

% Heparin induced platelets aggregation +



New-onset hypertension > 20 weeks gestation: Unexplained GI or neurologic symptoms >20 weceks gestation:
SBP 2 140 mmHg or DBP 2 90 mmMg on 2 occasions 4 hours apart GlI- abdominal or eplgastric pain, diarrhea, nausea/vomiting
OR SBP 2 160 mmHg or DBP 2 110 mmHg persistent 2 15 minutes

Nourologic- alterod mental status, headache, visual disturbances

Initial laboratory evalustion initial laboratory evaluation:

Complete blood count; complete metabolic panel; lactate dehydrogenase

Complete blood count; complete metabolic panel; lactate dehydrogenase

« LDH normal ~LDH > ULN

«LDH > 2x ULN
-PitZ 150,000 /! =LDH >2x ULN « Plt < 150,000 /ul or >25% decrease

Plt < 100,000 /ul « Plt < 100,000 /il
. <
- AST and ALT normal 5 /000 /u - AST or ALT any value

-AST or ALT > 2x ULN
6 Roreaal - AST or ALT > 2Zx ULN -Cr> 1.1 mg/dl

- Cr220 mg/dlor
LDH 21000 U/L or
Cr22.0 mg/dlor Hegb < 8.0 g/dL
LDH 2 1000 U/L or peripheral smear Pit < 70,000 [yl
Hgh < 8.0 g/dL 1
Pit <70,000 /!

Symptoms:
Severe hoadache
Visual disturbances
Sevare epigastric or RUQ pain
Pulmonary edema

MAHA evaluation: direct
Coomb's test, haptoglobin,

Evidence of MAHA** Parsistance

> 48hr postpartum
ADAMTS13 activity '\
Symptoms
absent

Parsistonce HELLP syndrome
l > 48hr postpartum
Pregnancy-associated aHUS vs =
e resdn® 5 i . Th bot
Proteinuria ot Preeclampsia / HELLP i
present Thrombocytopenic
Purpura (TTP)

Cr22.0 mg/dl Cr<2.0mg/dl

Gestational Preeclampsia Preeclampsia Preeclampsia LDH 2 1000 U/L, Hgb <B8.0 g/dL LDH < 1000 U/L; LDH-AST < 10:1
HTN without with with Personal or family history aHUS Hgb > 11.0 g/dL

< 20 wecks gestation BP 2 160/110 mmHg

Persistent 2 72 hr postpartum Resolution 48-72hr after delivery

severe severe HELLP

features features syndrome

Gupta M et al, Pregnancy Hypertens 2018; 12: 29-34



Syndrome Laboratory

Hypertension / Platelet count RBC, Hb,
Preeclampsia / schistocytes, DAT @ LDH,
Eclampsia haptoglobin, AST, ALT
HELLP Creatinine

TTP ADAMTS-13

(a)HUS

SLE/APL ANA, LA, cardiolipin Ab
DIC Fibrinogen, D-dimer, PT,

coagulation factors



| PE__| HELLP | TTP_| (a)HUS | SLE/APS| DIC_
BP A 0 > = > Y

Platelet count N% N% 2%
RBC N% N% N%
Schistocytes N P NN
LD AN N ™
ASAT/ALAT > AN >
Creatinine > - N
ADAMTS-13 > > N 2\Z
bacteria %] ] %]
ANA/LA/ACA %] ) %]
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D-dimer > - N
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é TMA is clinico-pathological syndrome

é PE/HELLP vs TTP/HUS vs SLE/APS vs DIC

é Simple laboratory tests useful

é Specific ADAMTS-13




TTP/HUS Laboratory investigation of ADAMTS-13

Monoclonal antibody to VWF 73 peptide

FRET (fluorescence resonance
energy) assay

Requires specific fluoremeter

ELISA assay
Manual

4-5 hours

Simple plate reader




Technoclone ADAMTS-13 ELISA

g%'h@@@%es Other samples are Ivzed once aweek

Practically 3-4 times / week
Analysis take >4 hours

Unsustainable
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https://www.karolinska.se/KUL/Alla-anvisningar/Anvisning/10178

TECHNOSCREEN ADAMTS-13

43 samples previosly tested with TECHNOZYM ADAMTS-13 ACTIVITY




0% Kontroll 80% ““12 Kontroll
- = I A
ELISA % | SCREEN % RESULT ELISA % |SCREEN % RESULT ELISA % | SCREEN % >UTFALL
FALSE FALSE
13,7 10 PATHOLOGICAL 6,9 10 PATHOLOGICAL 29,1 10 PATHOLOGICAL
FALSE
0 0 PATHOLOGICAL 10,3 10 PATHOLOGICAL 19,4 10 PATHOLOGICAL
3,9 0 PATHOLOGICAL 9,8 10 PATHOLOGICAL 74,2 40
4,1 10 PATHOLOGICAL 0 0 PATHOLOGICAL 80,4 80
8,6 10 PATHOLOGICAL 8,4 10 PATHOLOGICAL 76,5 80
FALSE
1,6 10 PATHOLOGICAL 11,9 10 PATHOLOGICAL 75,4 40
0,15 0 PATHOLOGICAL 17,7 10 FALSE 96,5 LIP/IKT
’ ' PATHOLOGICAL ’
4,5 10 PATHOLOGICAL 24,2 40 GREYZONE 50,1 80
0 0 PATHOLOGICAL 10 10 PATHOLOGICAL 45,8 LIP
1,5 10 PATHOLOGICAL 7,9 10 PATHOLOGICAL 50,4 80
FALSE
2 10 PATHOLOGICAL 7,9 10 PATHOLOGICAL 53 10 PATHOLOGICAL
0,6 10 PATHOLOGICAL 34 40 GREYZONE 58 40
FALSE
9,4 10 PATHOLOGICAL 13,3 40 GREYZONE 59,4 10 PATHOLOGICAL
5,2 10 PATHOLOGICAL 57,6 80
9,6 10 PATHOLOGICAL 10,2 0 PATHOLOGICAL

RED: PATHOLOGICAL < 10%, GREEN : NORMAL 2 40%, GREYZONE:>15%-40%

JPA TMA & ADAMTS-13 laboratory Werfen Bucharest
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TECHNOSCREEN ADAMTS-13

True pathologic 23

False pathologic 7 SENSITIVITY 100%

True normal 12 SPECIFICITY 61%(73%)

False normal O

Lot 1 (n = 86)

Lot 2 (n =93) Sitel (n = Site 2 (n = Combined (n
86) 93) = 179)

o
Sensitivity % G Sensitivity %  94.7 96.5 95.6

oo o ) Y
Specificity % 75 Specificity %  81.8 86.1 84.0

0
PPV % 87.1 89.7 BBV % p—_ 91.7 945

()
NPV % 100 = NPV % 69.2 93.9 81.6
Griffiths et al, ISTH 2019 Moore, ISTH 2019



ELISA <0.1
Screen 0.1

ELISA just above 0.1
Screen 0.0

ELISA >0.1
Screen 0.0

ELISA <0.1
Screen >0.1

JPA TMA & ADAMTS-13 laboratory Werfen Bu

13/179 (7.3%)

Screen of 0.1 IU/mL could be close to threshold
Warrants initiation of PEX & quantitative assay
No change to current practice & no further clinical risk

Screen of 0 |U/mL warrants PEX & quantitative assay

No change to current practice & no further clinical risk

? Rigid adherence to 0.1 \U/mL / 10% clinical threshold

Screen of 0 IU/mL warrants PEX & quantitative assay
Withdraw PEX on receipt of quantitative result

Maps to current practice, no additional clinical risk

Moore, ISTH 2019
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Not acute TTP

Confirm at batch testing

ELISA activity Normal results
Not acute TTP

ELISA inhibitor Withdraw PEX

Activity < threshold

Inhibitor detected
Do not refer Refer patient for Initiate PE

patient PEX & ELISAs | s Activity < threshold Genetic analysis for

No inhibitor detected songentialii

Moore, ISTH 2019
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PROPOSAL

Panel B: Laboratory data at presentation

All events First events Relapses Difference of
medians (95% CI)°

Platelet count, 10%/L (median, IOR) | 18 (10-32) 13 (8-22) 27 (12-47) 11(-14 to -7)
Haemoaglobin, g/dL (median, IQR) 0.8 (7.8-11.8) 8.0 (6.9-9.4) 1.6 (10.2-12.8) | -3.4 (-3.7 to -3.0)
WEBC, 10%/L {median, IQR) 8.4 (6.6-11.1) 8.9 (6.7-12.4) 8.1 (6.5-10.3) 0.7 (0.1-1.4)
Schistocytes, ¥ of positive samples a7 ﬂ 96 3(=1to9)"
LDH, IU/L {median, IQR) 1,177 (628-1,777) | 1,462 (939-2,147) | 756 (506-1,369) | 607 (445-765)
Total bilirubin, ma/dL (median, IQR) | 2.1 (1.3-3.1) 2.2 (1.6-3.4) 1.8 (1.1-2.8) 0.5 (0.3-0.8)
Direct bilirubin, mg/dL (median, IQR) | 0.5 (0.3-0.7) 0.5 (0.4-0.7) 0.4 (0.2-0.5) 0.15 (0.09-0.20)

> < 0.1 likely to be deficient (< 10 — 12 %) - confirmation and quantification
» = 0.4 No deficiency other diseases, aHUS cannot rule out (PLASMIC

score?)

YV VvV

Acustar?

JPA TMA & ADAMTS-13 laboratory Werfen Bucharest

Mancini | et al, Thromb Haemost 2019; 119: 695-704

85!

Confirmation and quantification antibodies once a week Wednesday?
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ACCUSTAR HEMOSIL ADAMTS-13

43 samples previosly tested with TECHNOZYM ADAMTS-13 ACTIVITY

JPA TMA & ADAMTS-13 laboratory Werfen Bucharest 36 2019-10-01



ELISA % | ACCUSTAR % RESULT ELISA % | ACCUSTAR% RESULT ELISA % | ACCUSTAR % >UTFALL
13,7 9,5 PATHI?)A‘II-SEICAL 6,9 4,3 PATHOLOGICAL 29,1 24,8 GREYZONE
0 <0,2 PATHOLOGICAL 10,3 7,1 PATHOLOGICAL 19,4 14,2 GREYZONE
3,9 2,1 PATHOLOGICAL 9,8 7,1 PATHOLOGICAL 74,2 80,3
4,1 2,6 PATHOLOGICAL 0 <0,2 PATHOLOGICAL 80,4 70,6
8,6 5,2 PATHOLOGICAL 8,4 4,2 PATHOLOGICAL 76,5 73,4
1,6 0,9 PATHOLOGICAL 11,9 11,3 GREYZONE 75,4 60,3
0,15 0,5 PATHOLOGICAL 17,7 13,6 GREYZONE 96,5 57 LIP/IKT
4,5 2,6 PATHOLOGICAL 24,2 24,3 GREYZONE 50,1 39,9
0 0,4 PATHOLOGICAL 10 10 PATHOLOGICAL 45,8 46,5 LIP
1,5 0,8 PATHOLOGICAL 7,9 10 PATHOLOGICAL 50,4 60,2
2 1 PATHOLOGICAL 7,9 10 PATHOLOGICAL 53 59,6
0,6 0,5 PATHOLOGICAL 34 40 GREYZONE 58 48,3
9,4 7,2 PATHOLOGICAL 13,3 40 GREYZONE 59,4 65,2
5,2 3,7 PATHOLOGICAL 30,3 27,8 GREYZONE
9,6 8 PATHOLOGICAL 10,2 7,9 PATHOLOGICAL
RED: PATHOLOGICAL < 10%, GREEN : NORMAL 2> 40%, GREYZONE:>15%-40%
JPA TMA & ADAMTS-13 laboratory Werfen Bucharest 37 2019-10-01
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True pathologic 23 SENSITIVITY 100%

False pathologic 1
SPECIFICITY 95%

True normal 19

Bias -14%

False normal O

Kappa = FRETS Total Kappa = TECHNOZYM Total
0.97 0.97

Hemosil < 10% =2 10% Hemosil < 10% =2 10%

<10 % 44 0 44 <10 % 44 0 44
> 10% 2 130 132 > 10% 1 131 132
Total 46 130 176 Total 45 131 176

Valsecchi et al, ISTH 2019



PROPOSAL

» THROMBOCYTOPENIA

» Schistocytes and LD obligatory no test without

» If high Hemosil ADAMTS-13 special coagulation Mo-Fr: 9-15
(routine coagulation all days 08-19)

» If < 10% clear deficiency - confirmation not necessary antibodies
(ELISA?)

» 10-40% grey zone
» > 40% no deficiency other diseases

» > 10% aHUS cannot rule out (PLASMIC score?)




MAHA
*Anemia

PLASMIC score R

| |

Platelets <30 = 10°%/L Platelets 30 = 10%/L
Creatinine <2.0 mgfdL | | Creatinine >2.0 mg/dL

ITable 10 + +
The PLASMIC Scoring System to Predict the Likelihood of FLASMIC: SLASMICT
ADAMTSI13 Less Than 10%?* I I
1. Collect ADAMTS13| [ 1. Collect ADAMTS13
Criteria 2. !P’;téate emergent 2. S:::Ldebgil;E on
1. Platelet count <30 x 10%/L
2. MCV <90 fL [ADAMTS13 Result|
3. Creatinine <2.0 mg/dL [
4.INR <1.5 [ADAMTS13 <10%|  [ADAMTS13 >10%|
5. Evidence of hemolysis based on any of the following:
Reticulocyte count >2.5% TTP aHUS
. i, - Continue daily TPE + | | Discontinue TPE and
Indirect bilirubin >2.0 mg/dL immunosuppressive begin treatment with
Undetectable haptoglobin drugs until platelet | | eculzumaband
6. No active cancer normalize for improvement

7. No history of bone marrow or solid organ transplantation EFigure 11 Algorithmic approach to the diagnesis of TTP and

aHUS. ADAMTS13, a disintegrin and metalloprotease with a
thrombaospondin type 1 motif, member 13; aHUS, atypical hemo-
Iytic uremnic syndrome, LDH, lactate dehydrogenase; MAHA,
microangiopathic hemolytic anemia; PLASMIC, platelets, lysis,
active cancer, stem cell or solid organ transplant, mean corpus-
cular volume, international nomnalized ratio (INR), and creatinine;
TPE, therapeutic plasma exchange; TTP, thrombotic thrombocy-
topenic purpura. 2A4ll components of the PLASMIC score must
be evaluated for anaccurale score. "F’reraxistirg Iver or renal dis-
ease may falsely lower the PLASMIC score due to baseline ele-
vations in the INR and creatinine.

ADAMTSI3, a disintegrin and metalloprotease with a thrombospondin type 1 motif, mem-
ber 13; INR, international normalized ratio; MCV, mean corpuscular volume; PLASMIC,
platelets, lysis, active cancer, stem cell or solid organ transplant, MCV, INR, and creatinine.
If the total criteria are 0-4, the risk is low; 5-6, intermediate; 7. high.

Williams LA et al, Am J Clin Pathol 2016; 145: 158-65
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Utvidgad komplementanalys Blciriv ut sidan

Foljande analyser kan utfdras.

Sort Nunnalfvnt‘ﬁl:ﬂmrﬁde Metod Provtyp Minsta
mangd
C1 INH funktion % 70-130 0-200 enzymreaktion plasma 150 pL
Cir Yo 71-133 5-400 Raket Ferum 150 pL
Cls % 72-146 5-500 Raket serum 150 pL
C3NeF 1 %o <10 5-100 C3-klyvning me 300 pL
C3INeF 2 Yo <10 5-100 Hamolys Fen.lm 300 pL
C4-typning Utldtande Immunfixation me 150 pL
C4BP Yo 58-102 5-400 Raket #rum 150 pL
C5 73-170 2-400 Raket me 150 pL
ce Yo 63-154 5-400 Raket #rum 150 pL
c7 Yo 64-154 5-400 Raket #rum 150 pL
8 Yo 45-203 5-400 Raket #rum 150 pL
] + +/- Immundiffusiur#rum 150 plL
Faktor B Yo 59-154 2-400 Raket Len.lm 150 pL
Faktor D e 65-171 5-800 HIG serum 150 pL
Faktor I Yo 60-152 5-400 Raket serum 150 pL
Faktor H Yo 69-154 2-400 Raket me 150 pL
rum, tll
bbet
Faktor H- . nom 4
funkti %o <5 0-100 Hamolys mmar, [200 pL
nnars
ickas
fryst
Typning av .
MBL-variant UI:Ia°13ndeI PCR Helblod i S mL (1
EDTA rdr)
‘qener
C2-brist o Helblod i |5 mL (1
mutation UI:IEI‘lEde PCR EDTA rar)
ikropparmot
ktor H (1gG) Enh/ml <99 0->20 000 ELISA Fen.lm 150 pl
ikroppar mot k
1- Enh/ml ELISA rum 150 pl
inhibitor{IgG)
ikroppar mot
1- Enh/mil ELISA serum 150 pl
inhibitor{Iga)
ikroppar mot
1- Enh/mil ELISA rum 150 pl
inhibitor{IgM) FE

Faktadgare: Lillemor Skattum
Uppdaterad: 2016-03-31



= INJ I NI JITJITY




Annica Braf
Asa Turedsson

Eva-Marie Norberg

Anna Agren

Fredrik Celsing

Maria Bruzellius




