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OpouPBwWTIKA BpopRortevikr TIOPGLEA-PIA OXI CLXVI EKONAWON TWV PEVPATIKWY
nadnoewv.
Nacapocg |. Zakkag, MD, DM, PhD(UK), FRCP(UK), Evayyehia Mewpyiov, MD
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MEPIAHWH
H BpouBwTtikr) Bpouporevikr TiopdLupa (M) avikel ye pia opdda cuvopOpwY, PE TO Gvoua
BpouBwWTIKA pikpoayyelortdBela (OMA). H OMA mpokaieital ard exkTeTapevn BpouBwon Kat
evooBNNaKN BAABN HIKPWY Qyyeiwv (UIKPOAyYEIoTIABEIQ) TIOU 0ONYEl 08 PIKPOAYYEIOTIAONTIKA
apoAuTkr avaia (MAAA), BpopBortevia ek KatavaAwong, KAt oAk BAGBN opyavwy. H ©OTM
odeiletal oe eENepn Tou ADAMTS13, pia mpwTtedon mou SlacTid MIOALUEQPN TOU TTAPAayOovVTa von
Willebrand. H éMewpn tou ADAMTS13 propei va eival KAnpovopuikn A etiktntn. H kAnpovouikrn @I
odeileTal oe PETAAAEN ToL yovidiov ADAMTS13. H ertiktntn @OIT odpeiretal oe avti-ADAMTS13
QVACTOATIKA auToavTiowpaTta. H TeheuTaia eivatl 101omtabn ¢ 1) SeLTEPOTIABNC 0€ CLOTNUATIKO EQL-
Bnuatwdn AVko. H MAAA eival algoAuTikh avaia (avgnon LDH, adénon éupeonc XoAepubpi-
vng) Tou eival un avtodvoon (Gueon Coombs avtidpaon, apvnTIKY), KAl evOOQYYEIOKN (OXIOTO-
KOTTAPA OTO TAGKAKI QiJaTOC, XaunAr arrtoodaipivn opou).
H BpouBonevia otn GOIT gival Bapeld pe aplBud aoneTa-
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Thrombotic thrombopenic purpura-an unusual manifestation of rheumatic diseases.
Lazaros I. Sakkas, MD, DM, PhD(UK), FRCP(UK) , Eva Georgiou, MD
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ABSTRACT

Thrombotic thrombopenic purpura (TTP) belongs to a group of syndromes, known as thrombotic
microangiopathy (TMA). Thrombotic microangiopathy is caused by thrombosis and injury of endo-
thelial cells in small vessels (microangiopathy) that results in microangiopathic haemolytic anaemia
(MAHA), consumptive thrombocytopenia, and organ injury. Thrombotic thrombopenic purpura is
caused by deficiency of ADAMTS13 (A Disintegrin And Metalloproteinase with Thrombospondin
Type 1 motif, member 13) that cleaves von Willebrand factor polymers. ADAMTS13 deficiency may
be hereditary or acquired. Hereditary ADAMTS13 deficiency is caused by mutation of the relevant
gene. Acquired ADAMTS13 deficiency is caused by anti-ADAMTS13 inhibitory autoantibodies. The
latter is idiopathic or secondary to systemic lupus erythematosus. Microangiopathic haemolyt-
ic anaemia is haemolytic anaemia (elevated serum LDH and indirect bilirubin) which is not auto-
immune (direct Coombs test negative) and intravascular (schistocytes in peripheral blood smear,
low-to-absent haptoglobin). Thrombocytopenia in TTP is severe with very low <30,000/ul) platelet
count. The organ most frequently affected is central nervous system whereas renal injury is not fre-
quent. The mainstay of treatment is plasma exchange which is very effective but must start as soon
as possible for optimal effectiveness. Additional immunosuppressants to prevent relapses include
steroids, rituximab, cyclophosphamide and others.

Mediterr J Rheumatol 2015; 26(2): 12-17
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INTRODUCTION

Rheumatic diseases can affect other organs/systems
besides connective tissues. Some manifestations due
to hematologic involvement of central nervous system
involvement can be the presenting manifestation of rheu-
matic diseases, and require early recognition and prompt
treatment to achieve a successful outcome. In this re-
port, we review thrombotic thrombopenic purpura (TTP).

THROMBOTIC THROMBOPENIC PURPURA
Thrombotic thrombopenic purpura (TTP) belongs to a
group of syndromes, known as thrombotic microan-
giopathy (TMA). Thrombotic microangiopathy is char-
acterized by thrombosis and endothelial damage in
small vessels (arterioles and capillaries) that results in
thrombocytopenia (due to platelet consumption), mi-
croangiopathic haemolytic anaemia (MAHA), and or-
gan injury (due to ischemia). The most important clue
for diagnosis of TMA is the diagnosis of MAHA. Micro-
angiopathic haemolytic anaemia is haemolytic anaemia
(elevated serum LDH and indirect bilirubin) which is
non-immune (direct Coombs test negative) and intra-
vascular (schistocytes in peripheral blood smear, and
low-absent haptoglobin). The diagnostic algorithm in a
patient with anaemia plus thrombocytopenia is shown
in Table 1. Thrombotic microangiopathy encompasses
several entities of different aetiologies (Table 2).
Thrombotic thrombopenic purpura is caused by defi-
ciency of ADAMTS13 (A Disintegrin And Metallopro-
teinase with Thrombopondin type 1 motif, member
13); a proteinase that is secreted from vascular en-
dothelial cells and cleaves von Willebrand factor poly-

Table 1. Algorithm of anaemia plus thrombocytopenia

mers. Deficiency of ADAMTS13 results in very long
von Willebrand factor polymers that clot small vessels.
ADAMTS13 is hereditary or acquired.

Hereditary TTP is caused by homozygous or com-
pound heterozygous mutations of ADAMTS13 gene. It
is occurs in children but also in pregnant women; as
pregnancy is a trigger factor for TTP.

Acquired TTP is caused by anti-ADAMTS13 inhibitory
autoantibodies, usually in patients with systemic lupus
erythematosus. Acquired TTP can also be idiopathic.
Acquired TTP is most frequent in adults but an infre-
quent entity with an incidence ranging from of 0.2-1
cases/10%year 10 2.9 cases/million/year.'? It manifests
with MAHA and thrombocytopenia. Platelet count fre-
quently is very low (< 30,000/ulL), hence purpura as
a clinical sign. The central nervous system (CNS) is
the most frequent organ affected usually with transient
focal neurological manifestations, whereas kidneys are
infrequently affected.

Diagnosis and differential diagnosis of TTP

Diagnosis of TTP is based on MAHA with very low
platelet count, normal or mildly elevated serum creati-
nine, ADAMTS13 activity < 5-10%, or anti-ADAMTS13
antibodies (even in the presence of normal ADAMTS13
activity).®  Thrombotic thrombopenic purpura should
be differentially diagnosed form other TMA syndromes
(Table 2). Some of these syndromes are detailed below.

Shiga toxin-mediated TMA (Haemolytic uraemic syn-
drome)
Haemolytic uraemic syndrome (HUS) is caused by Shi-

Anaemia+Thrombocytopenia
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Haemolytic anaemia?
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Autoimmune haemolytic anaemia?
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Table 2. Thrombotic microangiopathy syndromes

Thrombotic thrombopenic purpura (TTP)
ADAMTS13 deficiency
Hereditary (mutations of ADAMTS13 gene)
Acquired (anti-ADAMTS13 inhibitory antibodies)

Shiga toxin-mediated TMA (Haemolytic uraemic syndrome,HUS)

Shiga toxin-producing E.Coli (STEC)
Complement-mediated TMA (atypical HUS).

Mutation of complement factor H (CFH), CFl, membrane co-factor protein (MCP), C3 leading to uncontrolled activation of alternative

pathway of complement
Malignancy-mediated TMA
Transplantation-mediated TMA
Pregnancy-associated TMA

TTP acquired or hereditary

HELLP

Pre-eclampsia

Drug-mediated TMA

Quinine, clopidogrel, cyclosporine, sirolimus, interferon, gemcitabine

Malignant hypertension-mediated TMA
Catastrophic antiphospholipid (CAPS)-mediated TMA
Infection (except STEC)-mediated TMA

ga toxin-producing Escherichia Coli. The most import-
ant E. Coli serotypes are O157:H7 and O104:H4.* In
these cases, mostly from uncooked burger, most often
occur in children but also in women and the elderly.
Haemolytic uraemic syndrome is preceded by bloody
diarrhoea that can progress to bowel gangrene and
perforation. The most frequently affected organ are the
kidneys, followed by bowel, lung, pancreas and CNS.
Diagnosis in a patient with MAHA, elevated serum cre-
atinine and preceding diarrhoea is confirmed by the
detection of Shiga toxin in stools and/or polymerase
chain reaction (PCR) for Shiga toxin or Shiga toxin-pro-
ducing E.Coli (STEC) in stools. Treatment is supportive
with fluid repletion.

Complement-mediated TMA (Atypical HUS)

Complement-mediated TMA (atypical HUS) is caused
by uncontrolled activation of the alternative pathway of
complement. It is hereditary, caused by loss-of-func-
tion mutation of inhibitory complement factors (com-
plement factor H [CFH], complement factor | [CFI],
membrane cofactor protein [MCP] which inhibits C3
convertase), or gain-of-function mutation of C3.° It can

also be acquired, caused by anti-complement factor H
inhibitory antibodies.

Atypical HUS is suspected in a patient with MAHA,
thrombocytopenia plus elevated serum creatinine,
without preceding diarrhoea. Shiga toxin in stools is
negative and ADAMTS13 activity is normal. Diagnosis
is confirmed by analysis of gene mutations of CFH, CFl,
MCP, and C3. Serum levels of C3, CFH, and CFI are
usually decreased but they may be normal.

Drug-mediated TMA

Drugs can cause TMA either due to immune-mediated
process or to toxicity. Immune-mediated TMA mani-
fests with acute onset of symptoms within 21 days, fol-
lowing the exposure to a medication. In this category,
quinine is most frequently reported. Toxic drug-medi-
ated TMA is due to toxic dose or manifests with gradual
onset, often presenting as renal failure. In this category,
cyclosporine, tacrolimus, sirolimus, interferon, gemcit-
abine, and bevacizumab are included.®

Scleroderma renal crisis
Scleroderma renal crisis (SRC) occurs in 4-6% of pa-
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tients with systemic sclerosis (SSc), predominantly in
the diffuse cutaneous SSc during the first 4 years of
the disease. It manifests with hypertension, elevated
serum creatinine, and TMA, with moderate decrease in
platelet count.”

HELLP syndrome

Features of Hemolysis, Elevated Liver enzymes, Low
Platelet count (HELLP) syndrome include severe hyper-
tension, heavy proteinuria, ADAMTS13 activity normal,
diffuse intravascular coagulation, and no fever.

Other causes of TMA, mentioned in Table 2, such as
malignancy and malignant hypertension, should be
searched for. Other unusual causes to be considered
follow.

Vitamin B12 metabolism abnormality

Abnormalities of cobalamin C (vitamin B12) can cause
TMA. These abnormalities are caused by homozygous
or compound heterozygous mutation of a gene for
methylmalonic aciduria and homocystinuria type C pro-
tein that results in hyperhomocysteinemia, decreased
plasma methionine and methylmalonic aciduria. It oc-
curs in infants and very rarely in adults with MAHA,
thrombocytopenia, and elevated serum creatinine.®
Distinguished features for vitamin B12 deficiency in-
clude leukopenia with hypersegmented neutrophils in
peripheral blood, and megaloblasts and giant myeloid
precursors in bone marrow aspirate.® Diagnosis is con-
firmed by hyperhomocysteinemia, decreased plasma
methionine, and methylmalonic aciduria.

Paroxysmal nocturnal hemoglobinuria (PNH)
Paroxysmal nocturnal hemoglobinuria carries an in-
creased risk of thrombosis and can manifest with
MAHA and thrombocytopenia. Paroxysmal nocturnal
hemoglobinuria is a clonal disorder affecting multiple
haematopoietic lineages and is caused by a deficiency
of complement regulatory proteins CD55 and CD59.
Paroxysmal nocturnal hemoglobinuria, as causing
chronic intravascular haemolysis, leads to iron deficien-
cy and iron repletion can exacerbate haemolysis. Diag-
nosis is confirmed by cytometric-based test for CD55
and CD59 in peripheral blood.®

Thrombotic microangiopathy should also be differenti-
ated from diffuse intravascular coagulation (DIC).

In DIC, tissue factor released from injured endothelia
and monocytes activates factor VIl to initiate thrombo-
sis, thus leading to depletion of FV, FX, and fibrinogen.
As a consumptive syndrome, DIC manifests with low
platelet count, prolonged PT, prolonged APTT, low fi-
brinogen, elevated D-dimers. There is also decreased
protein C, and decreased antithrombin 111,70

Treatment of TTP

In acquired TTP, plasma exchange (PE) plus cortico-
steroids are the standard treatment and should start as
soon as possible. PE (40-60 mL/Kg) daily for 5 days or
until platelet count>150,000/uL and serum LDH nor-
mal for two consecutive days, and stable or improved
neurological status, according to 2012 American As-
sociation of Apheresis Consensus statement.’ About
40% of primary TTP relapse or are refractory to PE and
require additional immunosuppression.’?  Additional
medications to prevent relapses include rituximab, cy-
clophosphamide or other immunosuppressants.

In a new patient with MAHA and thrombocytopenia, we
start with PE. If ADAMTS13 activity is not low (<10%),
and there is elevated creatinine, we start with Eculizum-
ab until complement genetic studies are available.
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