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THE PARADOX OF THROMBOTIC THROMBOCYTHOPENIA
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THROMBOCYTOPENIA IN APS

APS has an incidence of 2 to 5 per 100,000 persons/year and prevalence of approximately 50 per 100,000.
In patients under 50 years of age, persistafLare present in 17% of patients witkchaemicstroke and
approximately 10% of those with unprovoked venous thromboembolism.

Table 1. Classification criteria for antiphospholipid syndrome

APS is present if one of the clinical criteria and one of the laboratory criteria are met.

Clinical criteria Vascular thrombosis ~ >1 clinical episode of arterial, venous, or small-vessel thrombosis

Pregnancy morbidity (a) >1 unexplained death of a morphologically normal fetus at >10 weeks of gestation
[b) >1 premature delivery of a morphologically normal fetus at <34 weeks gestation because of:
(i) Severe preeclampsia or eclampsia defined according to standard definition
(i) Recognized features of placental insufficiency
[c) >3 unexplained consecutive miscarriages at <10 weeks gestation, with maternal
and paternal factors (@anatomic, hormonal or chromosomal abnormalities) excluded

Laboratory criteria  The presence of antiphospholipid antibodies on >2 occasions >12 weeks apart
(a) Presence of lupus anticoagulant in plasma
(b) Medium-to-high-iter anticardiolipin antibodies of IgG or IgM isoforms
(c) Medium-to-high-iter antibeta-2 glycoprotein-! (antiB2GPl) antibodies of IgG or IgM isoforms

VreedeAP et alCurrOpinRheumatoR019



Box 1 A comprehensive list of organ system-based,
criteria clinical manifestations of antiphosphelipid

Box 2 A comprehensive list of organ system-based,
extra-criteria dinical manifestations of antiphospholipid
syndrome

syndrome

Estimates for the prevalence of thrombocytopenia in APS range

Criteria clinical manifestations of the antiphospholipid syndrome. Extra-criteria clinical manifestations of the antiphospholipid
Newrologica: synrome. anywhere from 16 to 53%.
» Cerebral venous thrombasis Meurological:

» Multi-infarct dementia

» Stroke » Cerebellar ataxia . . -
» Transient ischaemic ttack > Chorea -  Most studies have shown a prevalence of thrombocytopenia in
Ophthalmic: » Cognitive dysfunction (in the absence of cerebral thrombosis)
> Amaurosis fugax » Epilepsy and seizures 1 H
> Opt neueopethy . il re synceame secondary APS that is roughly douthian that for primary APS.
» Retinal artery/vein thrombosis » Hemiballismus
Endocrine: » Migraine
» Adrenal infarction » Multiple sclerosis-like lesions
ENT: » Sensorineural hearing loss
» Masal septum isd]amia}'perfaraﬁgn » Transwverse mﬂi‘[is Variables All aPL-positive “aPL Only” Patients “aPL with SLE” p
Cardiac: Cardiac: n(%) unless listed differently Patients (n=623) (n=426) Patients (n=197)
» Intracardiac thrombus » Angina
> Myocatdal .'”f'"m” . ﬁ“ﬂﬁﬂ;ﬁi;““ + =1 Fetal Death > 10th Week of Gestation 110 (18%) 76 (18%) 34 (17%) 0.15
» =1 unexplained fetal* death =210 WG » Valve dysfunction + >1 Premature Birth < 34th Week of Gestation 54 (9%) 43 (10%) 11 (6%) 0.09
» =1 premature birth* at or <34 WG due to: » Cardiomyopathy

— Severe pre-eclampsia Obstetrical: + >3 Consecutive Unexplained Spontaneous 23 (4%) 19 (5%) 4(2%) 0.1

- Edampsia » Late pre-edampsia Abortions < 10th Week of Gestation

- Severe placental insufficiency » Late premature birth
» =3 unexplained consecutive spontaneous » Placental abruption . , X

abortionst ator <10 WG » 3 non-consecutive miscarriages Catastrophic APS | 6 (1%) I 4 (1%) | 2(1%) | 0.24
Pulmonary: ) » 2 unexplained miscammiages
» Pulmonary embolism » =2 unexplained in vitro fertilisation failures Livedo Reticularis/Racemosa | 80 (13%) | 52 (12%) | 28 (14%) | 0.48
» Pulmonary artery thrombosis Pulmonary:
Gastrointestinal: » Alveolitis with alveolar haemorrhage
» Budd-Chiari syndrome » Fibrosing alveolitis Persistent Thrombocytopenia | 124 (20%) I 69 (16%) | 55 (28%) | o0
» ﬁauqhaggal&s:::znig ;- Plflﬂ'lﬂﬁary hypertension
» Hepatic vein 0sis enal: . . . ,
> Meps:nnteﬁc isthaamts » Glomerulonephritis: Autoimmune Hemolytic Anemia | 32 (5%) I 9(2%) | 23 (12%) | <fh ]
» Pancreatic infarction — Membranous
» Splenic infarction = Proliferative Echocardiography Proven Cardiac Valve Disease | 50/518 (10%) | 30/349 (9%) | 200169 (12%) | 0.31
Renal: » Thrombotic microangiopathy
» Renal artery/vein thrombosis Dermatological: ) . _ ) _
Dermatological: » Livedo reticularis Biopsy Proven aPL-associated Nephropathy | 19/577 (3%) I 11/397 (3%) | B/180 (4%) | 0.30
» Digital gangrene » Livedo racemosa
Vasculart: » Pseudovasculitic lesions : | 0 I 21 (5% | o |
» Arterial/Venous thrombosis (upper extremity) » Skin ulceration and necrosis Skin Uleers 32(5%) 216%) 11(6%) 0.12
» Arterial thrombosis (lower extremity) » Splinter haemorrhages
» Deep vein thrombosis Vascular: Cognitive Dysfunction | 19/148 (13%) I 14/90 (16%%) | 5/58 (9%) | <0.001
» Jugular vein thrombosis » Accelerated atherosclerosis
» Subclavian vein thrombosis »_Arterial stenosis (renal, coeliac, cerebral and so on) . :
» Superficial venous thrombosis/thrombophlebitis Haematological:

*Confirmed normal morphology.
tAbsance of maternal anatomicalformonal and maternalipaternal
chromosomal abnormalities.

» Acute encephalopathy

» Evans syndrome
» Haemaolytic anaemia
» Thrombocytopaenia

#Any other vessel is at risk of developing thrombatic disease. Musculoskeletal:
ENT, ear, nose and throat, WG, weeks of gestation. | 2 A.nhralgia
» Arthritis
» Avascular necrosis of bone
H » Bone marrow necrosis
Uthmanl et al. AnnRheunmDis2019 e e il

UnluO et al Arthritis Care Res 2019




APS IN THROMBOCYTOPENIA

165 patientswith ITPwith APLpositivity (medianage33.9 = 14.8 yearsat the time of
diagnosispndanoverallmeanfollow-up period of 63.4 + 43.6 months(rangel¢132).
The incidencerate of thromboembolic events for all ITP patients was 1.52 per 100
patient-years,and for the aPLpositive group it was 6.20 per 100 patient-years,which
washigherthan thosefor the aPLnegativegroup (1.28 per 100 patient-years)

Table III. Cox regression analysis [or independent predictors of

LAC

24
(14-5%)

6
(3-6%)

]
(0-6%)

ap,GPI

4
(2-4%)

thrombaosis.

69 46 40 26 18 7 aPL+
96 71 51 37 23 9 aPL—
Beta Hazard Ratio
1-0
Variables coeflicient  (95% CI) P value T ———
aPL-negative
Age 0-018 1-019 (0-984, 1-055) 0-301 5 08+
Diabetes 0-929 2-531 (0-301, 21-256)  0-392 g
Hypertension 1-415 4-118 (1-425, 11-903) 0-009 & 6. N
w aPL-positive
Dyslipidaemia —0-810 0-445 (0-094, 2-107) 0-307 8 P =0-006
£
Smoking —0-057 0-945 (0-195, 4-585) 0-944 £ o4
Pregnancy/pureperium 0-313 1-368 (0-460, 4-068) 0-573 % 10-yrs 92% vs 46%
SLE —0-295 0-745 (0-259, 2-138) 0-584 go-z_
L:'!'L{ 1?29 5(}3‘4 {199?1 |5ﬂ'99]| [-}{-JEI]_ aPL“ Total Thrombotic event Mean 95% CI
Positive 69 15 107-1 (95-5, 118-6)
aCL 0-613 1-847 (0-452, 7-549) 0-393 00| Negative 96 6 1309  (123-8, 137-9)
aflL,GPI —1-301 0-272 (0-054, 1-371) 0-115 ' ' Y . Y '
0 25 50 75 100 125

KimKJ et al. BJH 2013
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Thirty-three patients with APS without
thrombocytopenia and 21 patients with ITP

10 oiTP
lled ke
were enrolled. " . aAPS
“ L]
Y IgM
TABLE |. Characteristics of Patient Groups, APS and ITP n n
a m "= L]
APS (33 cases) ITP (21 cases)
L 2
A Vo A Yo
B 4 [
Sex X k 1
Male 20 il 1] 48 2 x
Female 13 19 11 53
Age (years) 10 10
<40 11 33 7 33 0 0
=40 22 o1 14 67 A B2 Ws C PC PS PE B B2 WMa C PC PS PE
Platelets (+ 512) 259 {+ 6d) 38 (+29)
Clinical events Fig. 1. Frequencies of positives for APLA in ITP versus APS. Data are shown as percentages of patients testing positive
Thrombosis 13 100 4 19 for the indicated target antigen. ITP patients in remission are not included in this analysis. Black bars represent APS;
TIA/ cﬂ: iJ -I _'1 19 4 19 shaded bars represent ITP. (A) (left) Results for IgG APLA; (B) (right) results for IgM. *P < 0.05 relative to adjacent bar.
CAD ) 2 1 5
DVT 1 30 0
. o . . . . . . .
. embol. : ‘ : An higher incidence of multiple antibodies (>3) were detected in APS
15Carriages ) 1
Blecding (75%) compared to ITP (57%), P < 0.05.
Skin 0 17 a1
Skin + mucosal 0 12 57
Gl 0 2 1
Gl 0 1 5

BidotCJ et al. AJH 2006






ITP Antiplatelet antibodies are
detected in 50c60% of the ITP
patients Theseautoantibodiesare
frequently directed against
abundantly present glycoproteins
at the platelet surface,particularly
GPIbV-IX and integrin hllb 3, and
morerarelyintegrinh 2/ 1.

APS the pathophysiology of
thrombocytopenia in  APS is
incompletely elucidated, several
mechanism$iavebeensuchasthe
antiphospholipidmediated platelet
activation and consumption ITRP
like  auto-antibodies causing
platelet destruction, and a
thrombotic microangiopathy

alITP
Multivalent antibodies Ig G antibodies B cell

- YW =
. : ==
fl HIT or VITT E TN
Anti-PF4/heparin A b| SLE
antibodies '

FeyRIA GPIb-V-IX q)bg3 Complement

FCyRIIA Sl

YN, —

TTP or HELLP OLos ®
° > T U= GPIb-V-IX C1q.C4d IC
LS (( allbB3 Platelet FcyRIIA T ’ﬁ
GPIb-V-IX TLRs
d| DITP | DAMPs
Drug-dependent co% , PS ApOER?2 :-'
anti%odi[;s e »_ FcyRIA GPIb-V-IX TLRs -
Y S\ ¢
L
RN .
c| APS 'I \\ \
Y = Y 2=
Antli—carldiolipin Antri—pmrthrr::mbin Anti-B,-GPI antibodies
antibodies antibodies

Somereceptorshave been postulatedto mediate platelet activation via co-factor-antibody complexes suchas TolHike
receptors, ApoERO , GPIbV-IXand C O+ wA _chntinuous low-grade activation of platelets by the cofactorantibody
complexegesultsin a higherplateletturnover, ultimately resultingin thrombosiscombinedwith thrombocytopenia

SunS et alCells2021



Acquired APCR

: . . . . nti-p2GP / Gl
Anti4 2GPl antibodies bind to negative )“"‘ RERR (4

phospholipids of endothelial cells, monocytes, A J ¥~
and,to alesserextent, platelets / | W R &2

By interacting with membranereceptors (GPIlh 3  Complement

ApoER, TLR,and annexin A2), they trigger the s

activation of many intracellular kinases thereby ARG
modulating the expressionof procoagulantand l
anticoagulanimolecules

Plasmin Annexin A2 A

In addition, this binding to membrane TiR2-4
phospholipids induces acquired APCR by S
preventing the formation of coagulation factor
complexes on the cell surface which reduces
inhibition of factor Va and Vllla by protein
C/protein S complex Theseantibodies are also
involvedin complementactivation Endothelial b g IS

cell p38MAPK

N

Monocyte Tissue factor TNFa




HSCs BFU-EMK BFU-MK CFU-MK megakaryoblast mature MK

Antiphospholipid antibodies stimulate the @ . . s @ = ‘ ‘ 3 ‘ Sl ‘
releaseof superoxideanion (Ou2- ) and nitric

oxide ((NO) from endothelialcells givingrise Commitment, Proliferation, Differentiation, Maturation

to peroxynitrite (ONOG and lipid

peroxidation products (LPO) such as 4- 3
hydroxynonena(HNEandisoprostanes T
PT — |Flla ONOO- :fﬁé“ 3

Thesemay induce premature megakaryocyte 000 2
(MK) and platelet apoptosis leadingnot only aPL g
to thrombocytopaenia but also to LPO %
-

phosphatidylserineexposureand coagulation

activation Activation, Fragmentation

"'"n i

functional platelets platelets pro-platelet

endothelial cells

AmesP et alRheumatology023



Table 2. Pathogenetic mechanisms involved in thrombocytopenia within the context of APS.

Pathogenesis Hypothesis

Pathway

Secondary Immune
Thrombocytopenia

Expression of platelet membrane glycoproteins, especially GPIIb/Illa, increases after
aPL stimulation, and the binding of anti-2GPI-p2GPI complex to receptors on the
platelet membrane induces the activation and aggregation of platelets.

Antibodies directed against GP on the cell wall of platelets (GPIIb/Illa, GPIb/IX,
GPIa/Ila, and GPIV) have been identified in 40%—-70% of thrombocytopenic patients
with APS.

Decreased platelet production

APS can associate with Hemophagocytic Syndrome, although it is extremely rare, and
bone marrow necrosis. Both conditions may cause a decrease in platelet production.

Increased platelet pooling

This condition can be suspected in patients with splenomegaly secondary to portal
vein or splenic vein thrombosis due to APS.

Increased platelet consumption

aPL can mediate upregulation of Von Willebrand Factor (vWF) production by
endothelial cells and by direct platelet activation, resulting in an increased
vWFE-platelet binding.

Tomasello R et aBiomedicine2021






Yes:
Hold medications

Yes:
Evaluate for HIT
and consider
specific treatment

Yes:
Pursue bone
marrow biopsy

Thrombocytopenia in
APS

Assess for:
+ Platelet count and trend
+ Ewidence of microangiopathy
+ Organ dysfunction

Platelets <30,000/pl
or acute drop;
no evidence of

microangiopathy or

organ dysfunction

——  Culprit medications? |

Exposure to heparn? |

Meed for BM biopsy?
Consider this for systemic
symptoms, multiple cell-

line abnormalities, or
conceming features seen
on peripheral smear

Yes: : .
Concern for infectious
Evalua_te fl.ll'thBrlﬂl'I:l process? i.e., bacterial,
consider specific viral. rickettsial
treatment . |
Yes: —I Concem for lupus?
Evaluate further and l
consider specific l
treatment Likely immune-mediated.

VreedeAP et alCurrOpinRheumatoR019

Treatment is adapted from ITP.
Consideration may be given to
earlier use of rituximab. Use
caution with TPO mimetics.

Platelets >50,000/ul
and stable;
no evidence of
microangiopathy or
organ dysfunction

Monitor, and recall that this
platelet count is not a
contraindication to
anticoagulation; in fact, this
patient may be at increased
rizk for thrombosis

Platelets <30,000/pl
or acute drop;
concem for
microangiopathy or
organ dysfunction

Severe systemic disease?
i.e., malignant
hypertension, sepsis,
preeclampsia, disseminated
malignancy, etc.

Yes:
Evaluate further and
consider specific
treatment

Treat as CAPS with
corticosteroids, heparin,
and plasmapheresis

Consider work-up for a
concomitant/overlapping
diagnosis i.e., lupus, TTP,
etc.
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TREATMENT RELATED ITP COMORBIDITIES

- Corticosteroids - diabetes

- Immunoglobulins - hypertension

- Thrombopoietin receptor antagonists - old age

- Splenectomy - history of thrombosis / cancer

- cardiovascular disease

¢ N N/ 2O ®0Nal Medicina 2022



THROMBOCYTOPENIA INCREASES THROMBOTIC RISK IN APL

691 patientswith autoimmunediseasenere followed betweenJan2002 eDec2006at HokkaidoUniversityfor a
medianperiod of 128months

* A aPL(+)
A . * I 30 -
r " NS
4 - i f L = Log rank P =0.031 —i— LPC(+)
@ T = HR 2.95,
% @ 95% Cl 1.11 - 7.88 - L. LPC(-)
s [
L w 0
Eg 13- E 20 - W E— T T
g2 £ ,
< € 5 -
o @
E 2- ®
£s 2 101 f o —
E = 5 ]IJI.-JJAII..'.“-J
M 3 A
38 11 = 2
28 | 3 s
| = 0 - L
= T T T T T
0 - T 0 25 50 75 100 125
aPL (+) (+) (—) (-) Number at risk Follow-up (months)
Low platelet count  (+) (-) (+) (-) LPC(+) 43 40 35 30 og o6
n 43 248 38 362 LPC(-) 248 238 210 190 167 137

AmongaPLnegative patients, in contrast, there was no difference in the rate of thrombosis development between
patients with and without low platelet counts (0.89 versus 0.54 per 100 peysanms, P = 0.423).

HisadaR et al. JTH 2017



THROMBOCYTOPENIA IMPACT ON OVERALL SURVIVAL
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Duringthe study period, 62% of patientswith thrombocytopenia(18/29) and 20%(17/85) of thosewithout died (P<0.001).
A sub-analysisof the causesof death showedthat thrombosisaccountedfor 13% of the fatal eventsin the group with
thrombocytopeniabut only 1%in the groupwithout (P%20.01); the other identified causesf deathdid not differ between
the two groups

PardeGea J et aRheumatology022



Inclusion criteria:

1. Confirmed positivaPLs
2. Platelet count <100x1

Exclusiorcriteria:
1. Patients with other underlying
autoimmune diseases

Table 1 Dcmographic and clinical characteristics of aPLs carriers and primary APS paticnts with t]'lrombocytopcnia

2. other causes of thrombocytopeni Characreristics aPLs carriers with Primary APS patients with p value
thrombocytopenia (# = 47) thrombocytopenia (# = 55)
Age, years 39 (33.5, 51) 37 (325, 42) 0.2
Female gender, n (%) 35 (74.5) 32 (58.2) 0.1
189 thrombocytopenic patients with Discasc duration, ycars 5 (4, 11) 6 (3, 10) 07
persistent positive aPLs Smoking, n (%) 6 (12.8) 19 (34.5) 0.03"
¥ Hypertension, = (%) 6 (12.8) 18 (32.7) 0.04
77 secondary APS Hyperlipidemia, = (%) 10 (21.3) 22 (40) 007
| Diaberes mellitus, 2 (%) 0 2 (36) 0.5
2 ncomplete data Obesity, 7 (%) 3 (6.4) 5 (9.1) 0.7
Homocysteine, pmol/l 11.9 (10.3, 15) 146 (11.3, 17.4) 0.03*
L]
8 lost du[ing ﬁ]l]ow-up l:linical Eomplications.
n (%)
—— ATHA 3 (6.4) 7 (12.7) 0.3
102 patients with outcome
MNephropathy 1] 7 (12.7) 0.01*
Heart valve disease 1] 2 (3.6) 0.5
| l Non-stroke CNS 1(2.1) 2 (3.6) 1
47 aPLs carriers 55 primary APS manifestations
Treatment, 1 (%)
Antiplatelet cherapy 33 (70.2) 30 (54.5) 0.2
Anrticoagulant therapy 6 (12.8) 42 (/6.4) < (0.001*
Glucocorticoids 32 (68.1) 40 (72.7) 0.8
Immunosuppressants® 33 (70.2) 32 (58.2) 0.3

ShiY et alReumatolTher2023




The platelet count at admissionwas significantlylower in
aPLscarriers[26 (9 109 /l) (9, 46) vs 64 (24, 89), p =

0.0007.

Triple aPLspositivity is more common in primary APS
patientswith thrombocytopenia[24 (51.1%) vs 40 (72.7%),

p = 0.04], althoughthe proportion of positive singleaPLis
similarbetweenthe two groups

Table 3 Treatment response of the studied patients

aPLs Primary APS p value

carriers patients with

(n = 47), thrombocytopenia

n (%) (n = 55), n(%)

CR 24 (51.1) 35 (63.6) 0.2
R 13 (27.7) 4 (7.3) < 0.0001*
NR 5 (10.6) 8 (14.5) < 0.0001*
Relapse 5 (10.6) 8 (14.5) < 0.0001*

ShiY et alReumatolTher2023

Patients without thrombotic events

-+ aPLs carriers =+ PAPS patients

1.01

0.51

0.01

0 4 8 12 16
Follow up time(years)

Number at risk

47 27 16 11
46 25 15 6 3
0 4 8 12 16

Follow up time(years)



During the 5-year period between Januaryl, 2009 and December3l, 2014 an unweighted total of 45,123 086
admissionsvascollected in the NISdatabase of which 67,824 included an ITPdiagnosiscode ITPpatientswere older
(56.23vs 48.67, p <0.0001) andmore likelyto be Caucasiai(9.60%vs. 65.87% p <0.0001]) than non-ITPpatients

The prevalence of any thrombosis in
patients with ITP (11.49%) was
significantly higher than in non-ITP  Tabes

. . Multivariable logistic regression odds ratios for thrombosis stratified by ITP.
patients (8.28% p < 0.0001), with a

Covariate ITP No ITP
g reater rate Of D v I (6' 17% VS‘ 3'450/0’ p < 0Odds ratio (95% CI) p-Value Odds ratio (95% CI) p-Value
0.000 :D than PE (136% VS 086(%): p < Antiphospholipid syndrome 7.96 (6.95-9.13) < 0.0001 13.37 (13.21-13.53) < 0.0001
O OOO Systemic lupus erythematosus 1.89(1.69-2.11) = 0.0001 1.91 (1.88-1.93) < 0.0001
. ]) Central venous lines 153 (L.40-1.67) = 0.0001 1.64 (1.63-1.65) < 0.0001
Obesity 1.29(1.19-1.39) < 0.0001 1.41 (1.40-1.41) < 0.0001
Hypertension 1.21 (1.14-1.28) < 0.0001 1.50 (1.49-1.50) < 0.0001
. . Surgery < 0.0001 = 0.0001
The rate of arterial thromboembolism Nome Reference Reference
.« . _ Non-abdominal 117 (1.11-1.24) 1.10 (1.10-1.10)
was similar between groups (0240/0, p = Abdominal 113 (1.02-1.26) 0.91 (0.90-0.91)
Age, 10 years 1.02 (1.02-1.03) < 0.0001 1.03 (1.03-1.03) < 0.0001
0. 97) . Race < 0.0001 < 0.0001
‘White Reference Reference
Black 1.14 (1.05-1.23) 1.14 (1.14-1.14)
. . . . ‘g Asian 0.71 (0.59-0.85) 0.78 (0.78-0.79)
The |Og IStiC regression model identified Other 0.77 (0.71-0.84) 0.82 (0.82-0.82)
) ) . Gender - male 1.12 (1.06-1.18) < 0.0001 1.33 (1.33-1.33) < 0.0001
several classic thrombosis risk factors — sepss 097 (0.86-1.10) 0.6468 0.89 (0.85-0.89) < 00001
) Malignancy 0.89 (0.83-0.95) 0.0008 1.00 (1.00-1.00) 0.7103
prese nt among ITP P atients Trauma 0.81 (0.73-0.90) 0.0001 0.63 (0.62-0.63) < 0.0001

experiencing any thrombosis including
APS surgery, central venouslines, SLE,
obesity,and hypertension

Machin N et alThrombRes 2018

* In a weighted multivariable logistic model with interactions, the interaction of ITP with surgery, age, and trauma were significant, all p < 0.0001.



A metaanalysis of 10 studies totalizing 1574 patients was performed in order to determine the risk of thrombosis in
ITP patients with APLSs.

Table 1
Characteristics of the 10 studies included in the meta-analysis.
Article Design Number of  Age, years Female gender, Follow-up, months Antiphospholipid antibody, Outcome, n (%)
participants % n (%)
LA aCL ap2GP1 Total Arterial Venous
(+) (+) (+)
Ruggeri et al., 2014 Retro. 564 52 (median) 62.7 38.2 (median) 39 b - 22 11 11
Wong et al., 2014 Pros. 167 41(median)  65.0 24 43 - - ) 1 5
Kim et al., 2013 Retro. 165 30.9 53.4 (mean) 48 39 29 21 12 9
Gaman et al,, 2013 Retro. 29 34 (median) 80.0 60 - 4 - 2 1 1
Yang et al., 2011 Pros. 70 48 (median) 64.3 19.6 (median) 5 17 - 2 1 1
Moulis et al., 2011 Retro. a3 46 (median) 74.2 36 (median) 6 20 4 2 0 2
Pierrot-Desseiligny et al., 2008 Retro. 215 44 (mean) 66.0 30 (median) 16 54 A 14 4 10
Dash et al., 2004 Pros. 40 7 (median) 80.6 =6 months for 67.5% 11 - - 0 0 0
Diz-Kiiciikkaya et al., 2001 Pros. 82 31 (median) 80.6 32 (median) 20 22 - 12 6 6
Stasi et al., 1994 Pros. 149 49 (median) 63.7 31 (median) 54 £ - 0 0 0

MoulisG et alAutoimmunRev2016



Study Thromboses OR (95% CI)

Ruggeri 3/39 197525 2.22(0.63-7.85) i

: The risk of all thromboses associated with LA was OR:
= 6.11, 95% CI: 3.4(10.99, whereas foaCl. the OR was
o oeassan i 2.14,95% CI: 1.£2.12.

Pierrot-Deseilligny 4/16 10/199 6.30(1.72-23.07) I

Diz-Kiiggiikkaya 10/20 2162 30,00 (5.71-157.66) _._

Total 38242 41/1303 6.11 (3.40-10.99) ¢ Study Thromboses OR (95% CI)

Tl::\it.ft)]' m't:'ra'lll czﬂ'l:c;: p<0.001 [lll . l_ T’f": ?‘g; ﬁ

The risk of arterial thrombosis associat@dh LAwas | _

5.52, 95% ClI: 2.4Q.70 and the risk of venoukrombosis -

was 5.13, 95% CI: 2811.40. The risk of arterial | N '

thrombosis associated withClLwas 2.12, 95% CI: 084
5.33 and the risk of venous thrombosis was 2.00, 95% Cl: |, ... s s sesommo
0.83¢4.81].

Total 23/156 27/505 2.14 (1.11-4.12)

Test for overall effect: p=0.023 0115

MoulisG et al. AutoimmunRev2016 Betepemelty: F=0% e



Among 197 patients with thrombotic APS, (females
71.1%) with primary APS (65.9%), eighty patients
(40.6%) experiencedl67bleedingevents
Themedianageat APSonsetwas40 years(28-51 years),
and patientswere followed for a medianof 10years(6-17
years 2412patientsyears)

Venousthromboembolismwas the most frequent initial
thrombotic manifestation (58.8%), followed by arterial
(44.2%) and microvascula(2.5%) thromboses

All patients were exposed to anticoagulation and/or
antiplatelet therapy at somepoint during follow-up.
Almost all patients were treated with anticoagulation
(98.5%), and 24.9% received both anticoagulationand
antiplatelettherapy.

For every 100 patients followed in 1 year, 1.6
experiencedat least 1 major bleeding Damage
arose in 8% of all patients, mainly in the central
nervoussystem

GasparP et al.lResPractThrombHaemost 2024

TAELE 4

Variables
Total
Thrombocytopenia, n (3% %)

Likely involved in bleeding

Mild (100-150 x 10 platelets/1)

Likely inwoheed in bleeding

Moderate (50-100 x 107 platelets/L)

Likely inwoheed in bleeding

Severe (<50 x 107 platelets/L)

Likely inwoheed in bleeding

Unknown'
Likely inwoheed in bleeding
Dual therapy, n [%; %)
Warfarin + low-dose aspirin
‘Warfarin + clopidogrel
LMWH + low-dose aspirin
Spontaneous, n (%:; %)
Yes
Mo
Trauma
latrogenic
Surgery
Biopsy
Other medical procedure
Diagnosis per decade, n (%)
1990-1999
2000-2009
2010-201%9

Unknowm

Total
Bleeding events | patients

147 | BO
47 (28.1) | 20 (25.0)
23/37 (62.2) | 12/17 (706

14 (2.4; 29.8} |5 (4.25; 25.0)
5/10 (5001 | 34 (750

14 (9.4; 34.0}0 | 7 (8.75; 35.0)

10 (62.5) | 4 (571}

10 §6.0; 21.3) | 5 (6.25; 29.4)
5 (500} | 4 (20.0)

7(4.2;149)| 3 (3.75: 150
3/5 (60.0) | 141 (10000

31/152 (20.4) | 16 (20,09

19 (125; 613) | 10 {12.5; 42.5)
11 (7.2 35.5) | 5 (6.25; 31.3)
1(0.7;33) | 1(1.3; 6.3)

151 (904) | &5 (81.3)

146 (9.4} | 15 (18.7)

7(4.2; 438) | & (7.5 40.0)
7 (5.4; 56.3) | 7 (11.3; 60.0)
4(2.4; 44.4) | 4 (5.0; 44.4)
2(12;223) | 2(25 22.3)
3 (1.8; 33.3) | 3 (3.8; 33.3)

742} 51(a.3)

31 (1B.4) | 20 (25.0)
110 (85.9) | 62 (77.5)
19 (114) | 10 {125}

Period of diagnosis and prevalence of contributing factors for bleeding events.

Monmajor bleedings
Bleeding events| patients

127 | 49
34 (26.4) | 11 (22.4)
15/26 (57.7) | &% (646.7)

12 {9.3; 35.3) | 4 (8.2; 3584}
5/8 (625) | 3 (75.0)

2 (70; 265) | 2 (4.1; 18.2)

57 (714) | 1 (50.0)

B (562; 235) | 3 (4.1; 27.3)
3 (375) | 2 (6&7)

5(3% 147 | 2 (18.2)

2/3 (66.7) |

22/116 (18.9) | B (16.3)

13 (112 59.1) | 4 (B.2; 50.0)
B (6.9 364) | 3 [6.1; 375)

1 (0.9 4.5) | 1(20; 125)

125 (96.9) | 46 (93.5)

4 (31) | 3 [6.1)

2 (L& 500) | 1(20; 333)
2 (L& 500) | 2 [4.1; 867)
0|0

1(08; 500) | 1(2.0; 50.0)
1 (0.8; 50.0) | 1 (2.0; 50.0)

3(23) | 1(20

20 (155} | 7 (18.4)

87 [47.4) |41 (83.7)

12 (14.7) | 10 (20.4)

Major bleedings
Bleeding events | patients

38|31
13 (34.2) | 9 (29.00
811 (72.7) | &/8 (75.0)

2(5.3,154) | 1{32; 11.1)
|

7 (18.4; 53.8) | 5(156.1; 55.4)

5 (625) | 3 (6000

2(5.3;154) | 2 [65; 22.2)
2 (1000 | 2 (100.0)

2 (5.3 154) | 1 (11.1)

1 (50u0) | 1 {100.0)

/36 (25.0) | 8 (25.8)

7 (19.4; 77.8) | & (19.4: 75.0)
2 (5.6 22.2) | 2 [65; 25.0)

ojo

26 (68.4) | 17 (61.3)

12 (31.6) | 12 (38.7)

5(132; 417) | 5 (181: 417)
7 (18.4; 58.3) | 7 (226; 58.3)
4 (10.5; 57.1) | 4 (12%, 57.1)
1(2.4:14.3) | 1(3.2: 14.3)

2 (5.3: 28.6) | 2 (8.5; 2B.8)

4 (10.5) | 4 (129
11 (28.9) | 11 (35.5)
23 (605} | 21 [67.7)
o]0






Table 2 | Randomized clinical trials for the treatment of patients with thrombotic antiphospholipid syndrome*

Study No subjects Previous TE AT treatment Primary outcome Results Notes
Crowther, 2003 58 45 VTE (78%) warfarin, INR 2-3 Recurrent TE 2 TE (3.4%) HR 3.1 (95% Cl, 0.6 to 15.0);
56 42 VTE (75%) warfarin, INR 3.1-4 6 TE (10.7%) P=0.15
Finazzi, 2005 55 38 VTE; 23 ATE warfarin, INR 2-3 Composite outcome of 3 TE (5.5%) HR 1.63 (95% Cl, 0.39 to
54 37 VTE; 21 ATE warfarin, INR 3-4.5  vascular death, non-fatal 5 TE (9.3%) 6.83); P=0.5043
major VTE and/or ATE
Cohen, 2016 57 32 DVT; 25 PE rivaroxaban, 20 mg/ Percentage change in ETP 1086 nmol/L per min Treatment effect 2.0 (95% Cl
day* from randomization to (957-1233) 1.7 to 2.4): P<0.0001
59 37 DVT; 22 PE warfarin, INR 2-3 day 42t 548 nmol/L per min No TE in either group at day
(484-621) 21%
Pengo, 2018 59 11 ATE; 38 VTE; 10 ATE+VTE  rivaroxaban, 20 mg/ Composite outcome of TE, 7 ATE; 4 MB HR (all events) 6.7 (95%
day MB, and vascular death Cl 1.5 to 30.5); P=0.01 [as
61 14 ATE; 39 VTE; 8 ATE+VTE warfarin, INR 2-3 2 MB treated analysis]

Ordi-Ros, 2019 95

37 ATE; 69 VIE; 11 ATE+VTE

rivaroxaban, 20 mg/

New TE

9 ATE; 1 VTE; 1 ATE+VTE

HR (all events) 1.94 (95% Cl

day 0.72 to 5.24); P=0.190 [as
95 34 ATE; 70 VTE; 9 ATE+VTE VKA, INR 2-3 3 ATE; 3 VTE treated analysis]
Woller, 2022 23 6 ATE; 20 VTE apixaban, 2.5 mg Combined rate of ATE, VTE, 6 ATE, all strokes; no VTE, 1 MB in the warfarin arm; no
twice daily¥ and vascular death no deaths MB in the apixaban arm

25

11 ATE; 18 VIE

warfarin, INR 2-3

No TE events or deaths

Knight JS et al. BMJ 2023




S AsH

wForpatientswith DVTand/or PE the ASHjuidelinepanelsuggestaisingDOAC®ver VKAS

w Thisrecommendationmay not apply to certain subgroupsof patients, such as those with renal
insufficiency (creatinine clearance <30 mL/min), moderate to severe liver disease or
antiphospholipidsyndrome

s FSC_

wDOACSs are not recommended in patients with severe renal impairment, during pregnancy and
lactation, and in patients witlntiphospholipidantibody syndrome

wRivaroxabanshould not be used in patients with triple aPL positivity due to the high risk of
recurrent events (1b/B). DOAC<ould be consideredin patients not able to achievea target INR
despitegood adherenceto VKAor thosewith contraindicationgo VKA(eg, allergyor intoleranceto
VKA)5S/D).

wBasedon the current evidence,we do not recommenduseof DOACsn patientswith definite APS
andarterial eventsdue to the highrisk of recurrentthrombosis(5/D).

wForanticoagulationfor treatment and secondaryprophylaxisof arterial thrombosisin patientswith
APSwe recommendVKAsanddo not recommendDOAC¢$GradelB).

wWe recommendagainstthe initiation of DOACdor treatment or secondaryprophylaxisin patients
with venousthrombosisand known triple positive APS(GradelB). For patientswith triple positive
APSwho are currently on a DOAC,we recommend switching from the DOACto a VKA after
discussiorwith patientsregardingthe availableevidence




Clinically significant aPL

p Triple-positive aPL with
profile

either arterial or venous
thrombosis

v

History of thrombosis

Arterial Thrombosis

v

Treat with VKAs (warfarin)

or heparin/LMWH

v v
Single or double-positive aPL DOACs not recommended

DOACs can be considered fif: For arterial' thrombosis: : .
Patient already stable on DOAC + Treat with VKAs (warfarin) with a
Low adherence to VKA or target INR of 2-3 plus LDA (after
unwilling to get INR monitoring considering the individual's

Serious allergy or adverse event bleeding risk) or heparin/LMWH

with VKA Consider an INR target of 3-4
among high-risk patients with
recurrent arterial thrombosis

Figure 2.
Practical treatment algorithm for secondary thrombosis prophylaxis of APS patients.

AmbatiA et al.CurrOpinRheumatal 2023




For ITP patients with VTE, the recommended platelet thresholds for anticoagulation are similar to those recommende
for cancer patients and are based primarily on expert opinion.

Platelet count category

Antithrombotic treatment

<20,000/pL | 20-29,000/uL | 30-49,000/uL | >50,000/pL
Low dose aspirin Avoid Possible Yes Yes
Dual antiplatelet therapy Avoid Avoid Avoid Yes
Prophylactic dose anticoagulation | Avoid Avoid Yes Yes
Therapeutic dose anticoagulation | Avoid Avoid Avoid Yes

SaldhanaA et al. ThrombRes 2024






Table 2 Potential treatment approaches and the source of available evidence

Valvular heart Diffuse Severe Hemolytic Antiphospholipid Livedoid Skin ulceration Cognitive  Epilepsy
disease alveolar thrombocytopenia Anermia syndrome vasculopathy dysfunction
hemorthage nephropathy
Antiplatelets + As — Mot be used |— Mot be used in severe +* +* +* +* + post-stroke, as indicated™®
prophylactic in the acute thrombocytopenia (can
treatment™ phase be used in mild
thrombocytopenia)
Anticoagulants +In valve — Mot be used |— Mot be used in severe + in thrombotic +¥ +* +* + post-stroke, as indicated*#
vegetation® in the acute thrombocytopenia APS# #= §
+ In valve phase
vegetation
with arterial
embolization
wf
Corticosteroids +* (Long-term  +¥ + High iv doses as + High iv doses as  + in co-existing lupus  +¥#
use potential induction treatment induction nephritis#
harmiful) s treatment *#+*
Traditional + CYC, 5 & + st or 2nd + * or in co-existing  +% +* +*
immunomodula- MMF* ling* ++* lupus nephritis®
tory agents
(CYC, MMF,
AFA)
Rituximab No effect™** + 2nd line® or |+ In refractory severe +2nd line*®"™ + *#*%* or in CAPS S Sk S B
in CAPS#* thrombocytopenia, or 3
or in in CAPS*#*+#** or in
refractory refractory CAPS#
CAPS®
Eculizumab + In refractory |+ In CAPS# +*
CAPS#
Plasmapheresis +2nd line* or |+ In CAPS® + 2nd line® +*
in CAPS®
Intravenous + 2nd line* + Ind line* or |+ lst and 2nd line* orim  (* +* +*
immunoglobulin in CAPS*& CAPS*#
Belimumab +* +*
Sirolimus +HFF
Other Replacement Splenectomy (2nd line)*  |Splenectomy (2Znd Renin-angiotensin Sildenafil, Sildenafil, Anticonvulsants when =2
valve " ling in inhibitors for dipyridamole, recombinant unprovoked seizures occur
SUrgery in autoimmune hypertension and pentoxyfiline, tissue 24 h apart or epileptogenic
SEVEre hemolytic proteinuria hyperbaric plasminogen foci appear on MR- *
vahvulopath- anemia)** control® oxygen * activator®
.\..*

XourgiakE et al CurrRheumatoRep 2020




Patient with ITP requiring
second-line therapy

: Assess risk factors for | Clinical:
Ealiomiary thrombosis (clinical and ‘
APS screen laboratory) Previous thrombosis
Autoimmune profile ~ |Older age / comorbidities
Investigative ( Calculate Thrombosis and Malignancy
markers Thrombocytopenia risk Antiphospholipid
(microparticles etc) assessment score (TH2 syndrome
score) Very high BMI
Low risk of et
: High risk of
thrombosis oo

!

Any second line
option as per the
guidelinos™

!

Consider avoiding
treatments that
increase thrombotic
rsK

Avoid TPO-RA
and splenectomy

:

|:Thera peutic oplions;l

e

v v

v v

|' Fostamatinib ‘ | Rituximab \ (
immunosuppressants

(azathioprine,

Other

mycophenolate

mofetil)

I

‘ Dapsone

SaldhanaA et al. ThrombRes 2024BalitskyAK et al. Blood 2018

Table 1. TH2 score with 2 thrombotic risk factors and
2 bleeding risk factors for patients with thrombocytopenia
and an indication for antithrombotic therapy

Thrombeotic risk factors

at presentationt

High thrombotic risk* +1

Recent [TP treatmentt +1
Bleeding risk factors

Platelets <20 x 10%L -1

Major bleed (excluding skin) -1

Overall score

Nil or positive (excess thrombotic risk);
negative (excess bleeding risk)

*Atrial fibrillation congestive heart failure, hypertension, age =75 years, diabetes,
prior stroke, vascular disease, age 65 to 74 years, and sex category =5;
unprovoked, recurrent, or cancer-associated thrombosis; antiphospholipid

antibody syndrome.

splenectomy within 4 weeks.

$Grade 2 by the TP Bleeding Score.)?

tintravenous immune globulin within 2 weeks or thrombopoietin receptor agonist or



[ ] Catastrophic antiphospholipid syndrome in lupus-associated immune

B
Cite

Share
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antibodies (APLA). Currently, data regarding treatment with TPO-R ag:
patients are limited. ..CONCLUSIONS: We describe a severe possible si

thrombocytopenia treated with eltrombopag A case series and literature review.
Garra W, Carmi O, Kivity 5, Levy Y.

Medicine (Baltimore). 2023 Feb 10;102(6):e32949. doi: 10.1097/MD.0000000000032949.

PMIL: 36820549 Free PMC article. Review.

In some cases, thrombocytopenia in 5LE patients is attributed to concu

Immune thrombocytopenia and cerebral thrombophlebitis in a patient on
eltrombopag: A rare complication.

Cite  Fares 5, Halloumi O, Wakrim 5, Magsodi A, Elmekkaoui A, Benlenda O, Nassik H.
Radiol Case Rep. 2023 Apr 5;18(6):2069-2072. doi: 10.1016/].radcr.2023.03.006. eCaollection 2023 Jun.
PMIL: 37064078 Free PMC article.

Thrombopoietin receptor analogs (TPO-RAs) are indicated for splenectomized immune

Share

rto corticosteroids or immunoglobulins, intravenous, or as second-line

: . . . . . traindicated. ...This evoluti ked by clinical
Catastrophic antiphospholipid syndrome in an immune thrombocytopenia s contrEIndleate = Evoltien was maried by cinical recover

patient treated with avatrombopag.
Yan de Vondel 5, Vandenbriele C, Gheysens G, Werhamme P, Janssens A,

Res Pract Thromb Haemost. 2023 Mar 15;7(3):100125. doi: 10.1016/].rpth.2023.100125. eCollection 2023
Mar.

PMID: 37065845 Free PMC article.

BACKGROUND: Avatrombopag is an orally administered seo

[ ] Acute Renal Thrombotic Microangiopathy Caused by Eltrombopag and
35 Romiplostim in a Patient with Myelodysplastic Syndromes (MDS) and Underlying
cite Antiphospholipid Syndrome.
Sood M. Kushnir M, Jayavelu B,
Eur J Case Rep Intern Med. 2024 May 371:11(7):004564. doi: 10.12890/2024_004564. eCollection 2024.
PMID: 389534183 Free PMC article.
Interestingly, the patient had high antiphospholipid (aPL) antibodies noted upon screening, indicating a

agonist (TPO-RA) approved for the treatment of chronic imr
increased thrombogenicity in patients with ITP after initiatio
Share

possible new antiphospholipid syndrome (APS) diagnosis. ..This case and a few others reported in the

literature highlight the importance of screening for aPL an ...



TaeLe 2 Literature review of 15 case reports describing the use of TPO-RAs for SLE-ITP

Reference

Age, years

Sex

Previous
treatments

aPLs (type of
event if APS)

Antithrombotic
treatment

Time to
response
(GEVE]

Side-effects

Platelet count at TE/delay

§ 1111

|

Magnano et al. 1
2
Gonzalez-Nieto
Alkaabi

Tomov

Borrell

LaMoreaux

Cela
Gudbrandsdottir
Maroun 1

2

3

Scheinberg

Boulon

Martinez

69

39

44

34

19

72

14

55
NS
44
46
51
30

61

39

CS, VIG, Spl,
RTX

CS, VIG, CYC,
AZA, RTX

CS5, VIG, CYC,
AZA, RTX

CS5, VIG, RTX,
CYC

CS, IVIG, RTX

CS3, MMF,
IVIG, RTX,
Spl

CS5, WIG, RTX,
Spl

CS, RTX, CSA

NS

CS, IVIG, HCQ

HCQ, C5

CS, IVIG, RTX

CS5, CYC, AZA,
IVIG, RTX

CS, IVIG, AZA,
CYC, Spl

CS, HCQ,
MMF, AZA,
RTX

MNone
MNone

LA (arterial
event)
APR2GP1

MNone

aCL, ap2GP1

aCL, LA

NS
NS
aCL
None

MNone
NS

LA (obstetrical
and venous
events)

NS

Mone
Mone
NS
NS
MNone

MNone

MNone

None
NS
None
Aspirin
None
None

AWK

MNone

Eltrombopag
Romiplostim
Romiplostim
Romiplostim
Romiplostim

Romiplostim

Romiplostim

Eltrombopag
NS

Eltrombopag
Eltrombopag
Eltrombopag
Eltrombopag

Eltrombopag

Eltrombopag

25 mg
7 pg/bw
2 pg/bw
3 pg/bw
UK

UK

UK

50 mg

UK

50 mg
50 mg
50 mg

50 mg

50 mg

CR

CR

CR

CR

CR

CR

CR

CR
MR
CR
CR
CR
CR

CR

CR

NS

NS

NS

30

30

None
None
None
None

Renal thrombotic
microangiopathy

Left popliteal deep
vein thrombosis

Catastrophic APS

MNone
NS
None
Urticaria
None
None

Pulmaonary
embaolism

MNone

60x10% at 42 days

177 x10%1 at 90 days

111x10%1 at 77 days

119x10%1 at 30 days

GuittonZ et alRheumatology024



This was anulticentreretrospective cohort study. We included patients present8igd TP treated with TPERAsfrom 2009 to 2016. All
participatingcentres(n = 11) were secondarygr tertiary-care hospitals belonging to the French national network for adult ITP.

A total of 18 patients (14 females, 78%) with definite SLE according to ACR criteria were included in the study and pati§b&’hpd
aPLsfive (27%) with definite APSThe mean platelet count at ITP diagnosis was 36/kwlh severe bleeding manifestations in three

All but one patient achieveda responsewith TPORAsoverall (94%), 12/13 (92%) with romiplostim (7 CR,5 R)and 9/12 (67%) with

patients.
eltrombopag(7 CR2 R)
Previous
Age, years/ therapies for
ITP and SLE APS/aPLs
e Ve R AS

Obstetrical events

28/F C5, HCQ, AZA,

APS
MMF, IVIG,
RTX. CYC aCL + ap2GP1

Arterial and
venous events

24/F HCQ, CS, -
MMF, AZA,
IVIG, dap-
sone, RTX

60/F HCQ, CS,
MMF, VG, 2PLs
RTX acL

67/F CS, HCQ, AZA,
F{T:, ¢ Q - APS
. LA + ap2GP1
splenectomy obstetrical and

venous events

Type of TPO-RAs

Avatrombopag
Eltrombopag
Romiplostim

Eltrombopag
Romiplostim

Romiplostim

Eltrombopag

Eltrombopag

NS
75 mg
4 pg/bw

75 mg
3 pg/bw

9 ug/bw

75 mg

50 mg

Response

CR

CR

CR

Type of TE

Stroke

- Myocardial
infarction

Intracranial sinus
thrombosis

Pulmonary
embolism

Myocardial
infarction

Catastrophic APS

Antithrombotic
treatment at the
occurrence of TE

Aspirin

Aspirin (warfarin
withdrawn for
1 month)

Mone

Mon-compliance
with LMWH

Mone

Rivaroxaban

Duration of
TPO-RA ex-
posure at TE
onset

Platelet

count at TE Management

(x 10%m)

100

484

166

186

94

269

of TPO-RA/TEs

Avatrombopag
continued
LVMH, then
warfarin and
clopidogrel

Romiplostim
withdrawn
Aspirin,
clopidogrel and
warfarin

Romiplostim
withdrawn

LMWH

LMWH, then
warfarin

Eltrombopag
withdrawn

Aspirin and
clopidogrel

Eltrombopag
withdrawn
Aspirin and
UFH, plasma
exchange, CS,
I1GIV

GuittonZ et alRheumatology024

Five patients (28%) showed
thrombotic events (TEs) as a
sideeffect during treatment
with eltrombopag (n = 4) or
romiplostm (n = 1). TEs
occurred at a median of 3.5
months (range 1-7 months)
after treatment.



EULAR recommendations for the management of For acute treatment of severe autoimmune thrombocytopenia

systemic lupus erythematosus: 2023 update

ntonis Fanouiakis ©," Myto Kstopoulou ©. eanette Andersen? high-dose glucocorticoids (including pulses of intravenous
E‘hNg"MgRdEszzdeSﬂ'iﬁ”B' methylprednisolong (4/C), with or without intravenous
LisSousa s 0, David e ' Maris ouloumas st Kovicy ™ iImmunoglobulinG (4/C), and/or rituximab (2b/B), and/or high-dose
St o . intravenous cyclophosphamide(4/C), followed by maintenance
st < i Cowcii <0 therapy with rituximab (2b/B), azathioprine(2b/C), mycophenolate
B o alaai CMSWiap 0. Gage e ©.° (2b/C),or cyclosporing4/C), shouldbe considered

Regardinghoiceof drugfor maintenancetherapy,there is no hierarchybetweenthe recommendeddrugs,andthis is
left to the treating LIK & & Ad@dvetioh Q &

In casegefractoryto thesedrugs,thrombopoietinreceptor (TPO)agonistsand splenectomyare options, althoughthe
two modalitieshave not beenformally comparedin SLEand data mainly come from observationalstudies,it seems
reasonableto use TPOagonistsprior to splenectomygiventhe possiblecomplicationsand long-term sequelaeof the
latter. However, it should be considered that TPO agonists have been associated with a higher risk of
thromboembolicevents,therefore their useshouldbe avoidedin aPl-positive patients.

Fostamatinih a spleen tyrosine kinase inhibitor, is approved for the treatment of chronic immune thrombocytopenia,
but has not been tested in SLE.




The remissionrate was significantlyhigher
in the patients who received
glucocorticoids than in the patients
without treatment (RR8.33 [95% CI3.07¢
22.6]: p <.001).

There was no statistically significant
associatiorbetweenglucocorticoictherapy
and thrombosis (RR 1.57 [95% CI, 0.17¢
14.9]: p 0.7).

Glucocorticoids  No treatment Risk ratio Risk ratio
Study, Year Events Total Events Total Woeight M-H, Random, 95% CI M-H, Random, 95%ClI
A. Remission
Stasi et al, 1994 32 41 2 28  551% 10.93 [2.85, 41.95) ——
Diz-Kigiikkaya et al, 2001 19 24 0 7 138% 12.48 [0.85, 184.19]
Coppo et al, 2010 7 g 0 1 16.9% 3.00 [0.26, 33.97] <
Yang et al, 2014 2 2 0 3 143% 6.67 [0.47, 93.58]
Total (95% CI) 76 39 100.0% 8.33 [3.07, 22.61) e
Total events 60 2
Heterogeneity: Tau?= 0.00; ChiZ = 0.99, df = 1 (P = 0.80); 2 = 0% t t + }
. A 1 1
Test for overall effect: Z = 4.16 (P < 0.0001) 0,009 9 ” o
B. Complication (Thrombosis)
Stasi et al, 1994 0 41 0 28 Not estimable
Diz-Kigiikkaya et al, 2001 7 24 3 7 634% 0.68 [0.24, 1.96] —8—
Yang et al, 2014 2 2 0 3 14.3% 6.67 [0.47, 93.58] »
Total (95% Cl) 67 38 100.0% 1.5710.17, 14.92)
Total events 9 3 e < | ’ .
Helerogeneity: Tau?= 1.79; ChiZ = 2,70, df = 1 (P = 0.10); I = 63% 0‘01 01 3 10 100
Vot for oversh effeck; Z = 0.39 (P =1.70) Favors [Glucocorticoids) Favors [No treatment]
Splenectomy Medical Treatment
Study, Year Events Total Events Total Weight
C. Remission
Stasi et al, 1994 12 13 0 13 232%
- H Hakim et al, 1998 1" 12 4 16 53.7%
Splenectomyn the APATpatientshada Galindo et ), 1999 o o m 232%
significantlyhigherremissionrate than Total (95% C1) 3 40 100.0%
Total events 32 4

medicaltherapy(RR8.37[95%CIl1.61¢
43.7]: p=0,01)-

AbeN et al.ModernRheumatoR020

Heterogeneity: Tau'= 1.13; Chi¥ = 4.03,df = 2 (P = 0.13); F = 50%
Test for overall effect: Z = 2,52 (P = 0.01)

D. Complication (Hemorrhage)

Hakim et al, 1998 0 12 2 16 476%
Galindo et al, 1999 0 1" 4 11 524%
Total (95% CI) 23 27 100.0%
Total events 0 6

Heterogeneity: Tau?= 0.00; Chi¥ = 0.17, df = 1 (P = 0.68); ¥ = 0%
Test for overall effect: Z = 1.72 (P = 0.08)

Risk ratio Risk ratio
M-H, Random, 95% CI M-H, Random, 95%ClI
25.00 [1.63, 382.52) .
3.67[1.54,8.71) ——
19.00 [1.24, 291.01) e
8.37 [1.61, 43.65) TS
0.002 0.1 1 10 500
0.26 [0.01, 4.99) 2
0.11 [0.01, 1.85) L
0.17 [0.02, 1.28) et
0.005 0.1 1 10 200
Favors [Splenectomy]  Favors [Medical treatment]



RITUXIMAB

This retrospective study included 6 consecutive
PAP $atients[medianage49.5 (range38¢66), all
female] who presented with  severe
thrombocytopenia (platelets < 50,0000mms3,
meanvalue31,000£9000mm3).

A full response(platelets > 150,000)mm3 ) to
RTX was observed in 5 out of 6 patients
(83.3%), achievedin a median of 4 weeks
(range2¢6) after lastinfusionof RTX

Sciascia S et &eminArthritis Rheum 2019

Platelets levels/mm?3
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Fig. 1. Platelets levels before and after RTX treatment.
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SIROLIMUS

Seven patients with APS and thrombocytopenia were enrolled to re&rmeémusat the median dosage of 1 nagd.
At the start ofsirolimustherapy, the median age of study participants was 58 (range61Pyears with a median disease
course of 1.5 (range: 0;30.0) years.

TABLE 1 | Baseline characteristics of patients with primary APS-TP at enrolment.

Patients Sex Age TP APS Comorbidities  Clinical mani- Lowest aGAPSS DIAPS aPL Prior therapies for TP PLT (*10°/L)
at duration types festations of PLT profile and response before
visit (years) APS (*1 DBIL] (ever) sirolimus
1 F B1 5 Probable Hypertension TP 5 17 Triple PSL with the highest 59
APS positive  dose of 30 mg/day
(partial response)
2 F 58 0.2 Definite Hyperthyroidism  Miscarriages, TP 66 4 Anti-p2- None 66
OAPS GPI
positive
3 M 28 0.5 Definite Mone Stroke, TP, 30 g ACL/LA PSL with highest dose of 80
TAPS epilepsy positive 100 mg/day, RTX, VCR,
TPO-RA (partial response)
4 M 19 9 Probable None TP 40 5 Anti-B2- PSL with highest dose of 58
APS GP1/ 150 mg/day (no
LA- response)
positive
5 M 61 1.5 Definite Hypertension Stoke, 98 17 Triple None a8
TAPS Hyperlipidemia myocardial positive
infarction, TP
5] F 58 0.5 Probable Hyperthyroidism TP, Alzheimer's 21 g Triple None 33
APS depression disease positive
7 F 29 1.5 Probable MNone TP 50 13 Triple MNone 50
APS positive

XieW et al. Frontmmunol2022



SIROLIMUS
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Platelet level was raised rapidly in the first 3 months and then increased steadily, with an overall response rate and
complete response rate &5.7%and 71.4% aftesirolimustherapy, respectively

XieW et al. Frontmmunol2022



SIROLIMUS

Autophagyblockade in ITPrevealedimpaired autophagyaffects the differentiation of hematopoieticstem cellsinto
megakaryocytesand differentiation of megakaryocytesnto platelets From this point of view, autophagy target
treatment with sirolimus as the autophagyinducer haspotential to elevatethe plateletlevelin APSTPvia promoting
plateletreleasefrom the bonemarrow.

T-cell disorder. ITPis predominatelya T celldisorder,characterizedoy abnormalT-cellresponsesparticularlydefective
activity of regulatory T cells Sirolimusmainly inhibits the activation and proliferation of T cellsvia inhibition cytokine
receptordependentsignaltransductionbut selectivelyexpandsunctionalregulatoryT cells

B-cell and antibodies the increased =
Rapamycm\

expression  of platelet  membrane N
glycoproteinsand binding of the anti-b2GP4 - / 1 1 R

- Teel W& * (OO, Bcan
b2GPI complex after aPL antibody S | 2
stimulation lead to activaton and o O . . .
aggregationof platelets Sirolimushas been ‘Q) ‘Q &Q\. (ﬁ) AS T o O &)
confirmed to block Bcellactivating factor- PLT e

Thil  Th2! Th17! Tregl MDSCT  utophagy! TransBl PlasmaBl  Bregl

stimulatedB-cell proliferationand survivalby

attenuating MTOR® 2-mediated - OTGF\* ‘ i /
intracellular free C&+ elevations and R | BaFF

11L-6,8,17, INF-y,TNF-a &
suppressing the C&+ -CaMKHdependent ¢ ! l;ll;g d:z:'::t‘i'(‘)’: N
PTEN/AKETKL 2 signalingpathway ’

XieW et al. Frontmmunol2022;WangD et al. Hematology2022



BELIMUMAB

Antiphospholipid
\~ antibodies are produced
by B cells

Belimumab
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YunZ et al. Fronimmunol2023

Medication

Mechanism

Perspective

Eculizumab Complement 5 inhibitor For CAPS refractory to standard treatment, CAPS receiving kidney transplantation, acute TMA in patients with
aPL-related nephropathy, APS during pregnancy, or pediatric CAPS (2, 33, 34)
Rituximab Type I anti-CD20 monoclonal For thrombocytopenia, hemolytic anemia, or other aPL-mediated hematological and microthrombotic
antibody manifestations or noncriteria manifestations; an alternative option for CAPS which is refractory to standard
treatment, refractory obstetric APS, and pediatric CAPS (2, 33, 35)
Obinutuzumab | Type I anti-CD20 monoclonal | Alternative option for rituximab in APS (36)
antibody (B-cell depletion
mainly via DCD)
Belimumab BAFE/Blys inhibitor Potential treatment for aPL-positive patients, or primary APS with high thrombotic risk (37-39)
Daratumumab | Anti-CD38 monoclonal Potential treatment for refractory APS (40, 41)
antibody
Zanubrutinib BTK inhibitor Unclear, evidence still being collected
Anti-TNF-ut Anti-TNE-tt monoclonal In refractory obstetric APS (42)
therapy antibody: adalimumab,

certolizumab




BELIMUMAB
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FOSTAMATINIB

Fostamatinibis a potentinhibitor of spleentyrosinekinase(Syk) that hasrecently gainedapprovalfor treatingimmune
thrombocytopeni@ TP).

Syk plays a crucial role in the immune system, activating
severaimmunerelatedsignalingpathways

1. Regulatesthe destructionof autoantibodycoatedplatelets,
primarily in the spleenby splenicmacrophageghroughan
Fco-dependentmechanism Syk is associatedwith the
intracellular region of FcoRI and FcoRIl expressedon
macrophagesand its inhibition determine the complete
blockadeof FcoR-mediatedphagocytosis

2. Sykis acomponenbf B cell receptorlBCR) signalingand
its inhibition determine a developmentalblock at the
At r ansB tell sfageahd@n absenceof B cellsin
peripheralymphoidorgans

Barr P. M. et al,Clin Immunol 2012, Cooper N. et adPlatelets2023
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Fostamatinib e modulazione del rischio tromboembolico

WCollagen

s i Fostamatinib controlla I'aggregazione
- ﬁﬁ BT piastrinica senza impedirla.
Modulazione della SYK nelle piastrine. BT s / * Ypy 4
. . . \Cf‘_; S\ N > Ty Para (A) Dasatinib (B) Fostamatinib —o— PRP
SYK e espressa anche nelle piastrine dove xS O3 Bg-® k;eg?,v 5 120 oo
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ik /vc 7 ROCK %O Shapechange (C \ J 'g 40
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Modulazione della SYK nei neutrofili. £ o00| D3 P\
. : . 2 o e _ 2
SYK e espressa anche nei neutrofili. S S P
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Fostamatinib riduce il rischio tromboembolico senza aumentare i sanguinamenti.




International Journal of =
Moy

Molecular Sciences

Article
Antithrombotic Effects of Fostamatinib in Combination with

Conventional Antiplatelet Drugs

Maan H. Harbi 1210, Christopher W. Smith Lt Fawaz O. Alenazy 1%, Phillip L. R. Nicolson 10, Alok Tiwari 3,
Steve P. Watson ! and Mark R. Thomas L#4*

J. Mol. Sci. 2022, 23, 6982.
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Figure 6. R406 provided additive inhibition of platelet thrombus formation over collagen when added
to blood of patients taking aspirin and ticagrelor dual antiplatelet therapy. Whole blood from patients
taking aspirin and ticagrelor was incubated with R406 or vehicle (0.1% DMSO) for 10 min at 37 °C, then
perfused over a 200 ug/mL Horm collagen-coated chamber at a shear rate of 1000 s™!. Platelets were
labelled with 2 uM of DiOCg for 10 min prior to perfusion for visualisation. (i) Representative images
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THE ROLE OF FOSTAMATINIB IN ITP PATIENTS AT
VERY HIGH THROMBOTIC RISK: AN ITALIAN
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