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48,000

WOMEN PER YEAR WILL DEVELOP HELLP SYNDROME. IF HELLP
GOES UNTREATED IT CAN CAUSE DEATH. DO YOU KNOW WHAT
TO LOOK FOR? OR WILL IT BE TOO LATE?
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Haemolysis, elevated liver enzymes,
low platelet (HELLP)

A variant of pre/eclampsia

Incidence: 0.17-0.9% of all preghancies; 19-27% of
subsequent pregnancies

1/4 of preeclamptic cases
Main characteristic: endothel dysfunction

Therapy: termination of pregnancy, plasmapheresis,
steroid (?), MgSO,
Mortality 1,1%-86% ?7?7?

Aloizos S et al. J Obstet Gynaecol. 2013 May;33(4):331-7.



27 years old primipara

Admission on the 40th week of an eventless
pregnancy due to eclampsia, low Hgb, platelet
count, elevated liver enzymes, LDH, with suspicion
of HELLP-sy

Urgent caesarean section (transfusion: 1OE Plt)
Intraoperative convulsion ~

2700q, living, retarded boy
Transmission to our department




HELLP severity oy Sagt %

HELLP
class Tennessee classification Mississippi classification
1 PLTs =100 X 10%/1 PLTs =50 X 107/
AST=70 TU/ AST or ALT =70 IU/1
LDH =600 [U/I LDH =600 IU/1
2 PLTs =100 X 10°/1 and =50 X 10°/1
AST or ALT =70 IU/1
LDH =600 IU/1
3 Haptoglobin | PLTs =150 X 10°/1 and = 100 X 10%/1
AST or ALT =40 IU/1
Plasma free haemoglobin 1 LDH = 600 TU/

Madach K et al. Eur J Obstet Gynecol Reprod Biol. 2008 Aug;139(2):133-8
Aloizos S et al. J Obstet Gynaecol. 2013 May;33(4):331-7.
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Thrombotic microangiopathies (9)

Hereditary (mutations)

— ADAMTS13 deficiency (TTP)
— Complement-mediated

— Metabolism-mediated

— Coagulation-mediated
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« Acquired

— ADAMTS13 deficiency (TTP)
 autoantibodies

— Shiga-toxin (ST-HUS)
« E.coli, Shigella dysenteriae

— Drug-mediated (immune)
« antibodies

— Drug-mediated (toxic dose)
« VEGF inhibition

— Complement-mediated (A-HUS)

« compl.factor H activity inhibition
by antibodies

George JN et al. N Engl J Med. 2014 Aug 14;371(7):654-66.




Thrombotic microangiopathies (9)

Hereditary (mutations) « Acquired
— ADAMTS13 deficiency (TTP) — ADAMTS13 deficiency (TTP)
» Plasma infusion « PEX, immunosuppression
— Complement-mediated — Shiga-toxin (ST-HUS)
* Plazma inf, PEX, * Supportive care

anticomplement agent
— Metabolism-mediated
» Vitamin B12, folinic acid
— Coagulation-mediated

— Drug-mediated (immune)
* Removal of drug, supportive

— Drug-mediated (toxic dose)
 Removal of drug, supportive

* Plasma infusion — Complement-mediated (A-HUS)

« PEX, immunosuppression,
anticomplement agent

George JN et al. N Engl J Med. 2014 Aug 14;371(7):654-66.



Avalilable research laboratory tests

TTP: ADAMTS13 activity,

anti-ADAMTS13 antibody
measurement, genetics

ADAMTS13
metalloprotease enzyme
activity
— FRET-vWF73: Kinetic
fluorimetric assay
Functional measurement of
Inhibitory antibodies :
Bethesda unit (BU)
ADAMTS13 mutation
screening

HUS: complement factor, antibody
measurement, genetics

« Functional measurement of complement
activity
— CH50 and WIELISA-ALT
« Complement protein measurement
— C3,C4, FH, FB, FI
e Mutation screenings
— CFH exons 2,4, 6,9 14-15, 17, 18, 20-
23, CFl exons 3, 5-6, 9-10, 12-13, CD46
exons 5-6, C3 exons 14, 20, 26-27, 37,
CFB exons 6-7, THBD in progress
* Haplotype analysis
— CFH tag SNPs, MCP tag SNPs

« Detection of copy number variation in
region 1932 (MLPA)

« Anti-HF IgG measurement to detect
autoimmune form




The molecular cause of TTP is the procoagulant transformation
of the endothelial surface due to formation of immature vVWF

TTP

NORMAL
Uncleaved
ULVWF Multimers

Cleaved

e Platelets

dﬂeibel-Palade d‘ﬂeibel-Palade
Body Body

Acute mortality with PEX 20% (without PEX 90%)

Moake JL. Semin Hematol. 2004 Jan;41(1):4-14.
Réti M et al. J Thromb Haemost. 2012 May;10(5):791-8.
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ADAMTS13 activity
Fluorescence resonance energy transfer (FRET)

« We found 0% activity in the plasma of the patient even after
several PEXs

« Mixing study demonstrated the presence of anti-ADAMTS13
Inhibitory antibodies (activity 0%)

ADAMTS13 activity measurement
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Madach K et al. Anesztezioldgia és Intenziv Terapia, 2008; 38(1): 34-38



Functional measurement of inhibitory
antibodies : Bethesda unit (BU)

« The decreased activity plasma of the patient (0%) was mixed with
increasing amount of 100% activity normal plasma, thus an
increasing ADAMTS 13 activity could be measured

 If the activity of 1:2 rate mixed sample is 50%, then there is no
inhibitory factor (=1 BU), the sample will simply dilute

 If the activity of the mixed sample is > 50% less than it would be
expected from the mixture (e.g.<25% in this case), than presence of

inhibitory factor is probable.
MZS
 Titration helps exact measurement 90-
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Bethesda unit (dilution degree)



IVIG:

 Inhibition of anti-ADAMTS13 antibodies by infused anti-
idiotype antibodies

« Acceleration of IgG catabolism

— IVIG displaces the pathogenic antibodies from the endothelial FcRn
receptors

« Acceleration of degradation of pathogenic antibodies
* Nonspecific inhibition of inflammatory response

Expression of inhibitory FcyRIIB T
Blockade of activating FcyRs

Macrophage activation

Production of proinflammatory cytokines
Production of IL1-Ra T

Expression of activating FcyRs
Expression of IFNYR2{

B-cell apoptosis T

Inhibitory FcyRIIB T

Neutrophil death via siglec T Neutralization of B-cell survival factors
Neutrophil activation by IgG monomers blocking FcyRs Blockade of activating FcyR
Neutrophil activation by IgG dimers binding FcyRs or by ANCA T B-cell proliferation {

Neutrophil adhesion to endothelium Regulation of antibody production

Mechanisms of action of intravenous immune globulin (IglV) on the immune modulation of various components of the innate and adaptive immune systems.
(Adapted from Tha-In et al. Trend Immunol, 2008) DC, Dendritic cell; Mo, monocyte; NK, natural killer.
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Madach K et al. Anesztezioldgia és Intenziv Terapia, 2008; 38(1): 34-38



Treatment summary

PEX: 17
FFP: 17x6=102 U for PEX + 14 U FFP
Matched rbc: 21 U

Platelets: 22 U Together
Humaglobin: 110 g EV@V’QOV\Z
Operations: 4 db Achieves

Coronary plaques: a lot MOV@\‘
AT



Family screening

o Samples of the ADAMTS13 activity measurement
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41 years old primipara

Admission on the 38th week of an eventless pregnancy due
to preeclampsia, suspected HELLP sy

Caesarean section, living, mature 35009 girl

Postoperative 12t hour:
— Hb: 43 g/l, Plt: 40 G/I, AST: 1120 U/, ALT: 932 U/I, LDH: 2937 U/l
— creat 238umol/l, anuria, GFR|

Abrasion, PEX, steroid

— Increasing inflammatory parameters, fever, debris in abrasion
sample (G- rods)
— DIC

AB treatment, hysterectomy 24 hours after admission



Anti-FH autoantibody is positive:
acquired, complement-mediated A-HUS is diagnhosed
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Outline of functioning of the complement system

Classical pathway (Immune complexes)

Regulators: o )
C-inhibitor, C4-binding protein, factor | | [ C3 activation <

Lectin pathway (carbohydrate structure)

Alternative pathway (spontaneous C3 activation)
Factor B, D

Regulators:
MCP, CD59, factors H, |

Alternative pathway amplifidQtigr
C3b

Opsonization
Antigen presentation

Antibody production ] ]
Anti-FH autoantibody

Regulators:
Protein S and Clusterin

Anaphylatoxins C3a, C5a

Inflammatory effect : _
Chemotaxis erminal reaction
pathway

Lysis
Cell-damaging effect
Apoptosis induction



Thrombotic microangiopathies (9)

Hereditary (mutations) « Acquired
— ADAMTS13 deficiency (TTP) — ADAMTS13 deficiency (TTP)
» Plasma infusion « PEX, immunosuppression
— Complement-mediated — Shiga-toxin (ST-HUS)
* Plazma inf, PEX, * Supportive care

anticomplement agent
— Metabolism-mediated
» Vitamin B12, folinic acid
— Coagulation-mediated

— Drug-mediated (immune)
* Removal of drug, supportive

— Drug-mediated (toxic dose)
 Removal of drug, supportive

* Plasma infusion — Complement-mediated (A-HUS)

 PEX, immunosuppression,
anticomplement agent

George JN et al. N Engl J Med. 2014 Aug 14;371(7):654-66.



Therapeutic possibilities of aHUS

MODS: liver, kidney (HD), respiration (NIV), haemostasis, 6x
parenteral antinypertensive treatment.

The illness is characterized by recurrent exacerbations
(hemolysis, fragmentocytes, 1LDH, |plt)

Therapy: \ u\\

PEX HIRARE IR HINARER
Immune suppression e - E—
Cytostatic drugs SRD. dialvsi
RtUximah ——___ ESROD, dialysis, tx

Anticomplement
Eculizumab

900 mg/week for 4 weeks,
then 1200 mg/two weeks

With the consent of Prof. Zoltan Prohaszka



Rituximab (Rituxan, MabThera)

* Is a chimeric monoclonal antibody against the protein CD20,
which is primarily found on the surface of B cells. Rituximab
destroys B cells and is used to treat diseases which are
characterized by excessive numbers of B cells, overactive B
cells, or dysfunctional B cells.

 The goal is to destroy pathogenic autoantlbody producing B

Macrophage

Ce”S monocyle, of
natural killer call
Rituximab FerRil, ForRIl
| ;o
— cDC
e 1 Comnplement activation (C1aC10C1s)
O | % W - MAC
P CD20 >

Cedl lysis

\__ - itan
ADCC = antibody-dependent csll mediatad cytotomcity {’J

CLOC = complement-dependant cytoloascity
Gobwy 213, Bood 2000952500, Ret et 2l Bood 1554 23:435, Byrd el X Blood. 2002.59:10a28




Targeted inhibition of pathologic complement activation

Classical pathway (Immune complexes)

Lectin pathway (carbohydrate structure)

Opsonization
Antigen presentation

Regulators: o )
C-inhibitor, C4-binding protein, factor | | [ C3 activation <

Alternative pathway (spontaneous C3 activation)
Factor B, D

Regulators:
MCP, CD59, factors H, |

ternative pathway amplificatig

v
Antibody production >

Eculizumab
Regulators: . .
Anaphylatoxins C3a, C5a Protein S and Clusterin (humanIZEd murine
Inflammatory effect .
Chemotaxis monoclonal antibody
il against C5)

l

Lysis

Cell-damaging effect

the most expensive drug in

the world:
614.736 $ / year of ongoing

Apoptosis induction treatment

(2.343.408 RON)



Therapy-outcome

VIG Ineffective

~or this reason there is no point in trying
Rituximab

Cyclophosphamid ?

Eculizumab? Targeted therapy, but the most
expensive drug of the world

Application for approval of financial guarantee to
the National Health Insurance Fund- very complex
administration

,Kidney transplantation is cheaper”
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Therapy-outcome

* Full recovery with IVIG, PEX and steroid! (?)
— Permanently negative anti-FH level

— Resolving complement profile and normal FH, C3 levels
— Kidney function goes back to normal within 6 weeks

« Examination of the samples from the newborn did
not show transplacental transport of anti FH
autoantibodies, normal complement profile was
detected.

 Either the patient does not know the textbook, or the
textbook does not know the disease



Do we just over/look or
actually can see the disease?

 HELLP definition 1982

« Thrombotic thrombocytopenic purpura (TTP)
— Disease 1924
— ADAMTS13 deficiency 1982
— PEX efficiency 1991

« Haemolytic uraemic syndrome (HUS)
— Disease 1975
— Enhanced complement activation 1998
— Complement factor H autoantibodies 2005
— Rituximab 2007, Eculizumab (FDA, EMA) 2011



Summary

Mortality of HELLP sy. can be as high as 86%, but in
this case role of TMA should be considered

If there Is no improvement within 48h with PEX, TMA
should be considered

Extensive laboratory diagnostics and close
monitoring of trends is needed, the clinical picture is
iInsufficient on its own.

Many types of TMA became treatable with targeted
therapies (not jut with steroids, cytostatic drugs)
Possibilities: substitution, non-specific inhibition,
targeted inhibition



| can do things you cannot,
You can do things | cannot,
Together we can do great things!

Mother Teresa



