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Arterial Thrombosis in Patients with Primary Immune Thrombocytopenia:
A Nationwide Study
Primer Immiin Trombositopenisi Olan Hastalarda Arteriyel

Tromboz: Ulke Genelinde Yapilan Bir Calisma
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Introduction: Primary immune thrombocytopenia (pITP) is an acquired bleeding disorder related with mainly
decreased number of platelets due to destruction or impaired production of platelets. Clinical presentation of
pITP can be multifaceted, and thrombotic events may rarely manifest. Thrombosis can develop with treatment or
during the untreated period.

Aim: The primary objective of the study was to examine the frequency of arterial thromboembolism (ATE) in
patients with pITP. We also aimed to evaluate the risk factors in these patients and the effect of ITP treatments
on ATE.

Materials and Methods: The study was designed as a retrospective, multicenter, conducted under the Turkish
Society of Hematology's Scientific Subcommittee on Hemostasis-Thrombosis. Patients over the age of 18 wit
pITP and who subsequently developed ATE while undergoing follow-up for pITP were evaluated.

Results: A total of 2,178 patients with pITP were screened, and 37 patients (1.7%) were observed toa

TP shall be individualized and

be addressed to minimize the number of risk factors present. The trea
incorporate age-related disorders.
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Ozet

Giris: Primer immiin trombosit 1( , trombosit yikimi veya trombosit iiretiminin bozulmasi nedeniyle
trombosit sayisinin azalmasi ili ed1 bir kanama bozuklugudur. pITP'nin klinik sunumu ¢ok yonlii
olabilir ve trombotik olayl dir aya ¢ikabilir. Tromboz, tedavi ile veya tedavi edilmeyen donemde
gelisebilir.

Amac: Calismaninfb maci,)pI TP'li hastalarda arteriyel tromboembolizm (ATE) sikligini incelemekti.
Ayrica bu hastalarda torlerini ve ITP tedavilerinin ATE iizerindeki etkisini degerlendirmeyi amagladik.
Materyal : Calisma, Tiirk Hematoloji Dernegi Hemostaz-Tromboz Bilimsel Alt Komitesi

spektif, cok merkezli bir ¢alisma olarak tasarlandi. pITP tanisi almig ve daha sonra pITP
elistiren 18 yas iistii hastalar ¢alismaya dahil edildi.

alar ile karsilastirildiginda, ¢oklu risk faktorleri birlikte degerlendirildiginde, hipertansiyon, komorbidite ve
venoz tromboz dykiisiiniin ATE gelisme riskini istatistiksel olarak belirgin artirdig1 saptandi (p: 0.008, 0.018,
38).

Tartisma: pITP hastalarinda ATE riskinin hem tedavi sirasinda hem de tedavi olmadan artabilecegi
unutulmamalidir. Tedavi baglangicinda hastalarda komorbiditelerin, aterosklerotik risk faktorlerinin,
hipertansiyon varliginin ve potansiyel trombotik risk faktorlerinin varliginin kapsamli bir sekilde
degerlendirilmesi dnemlidir. Mevcut risk faktorlerinin sayisini en aza indirmek i¢in diizeltilebilir risk faktorleri



ele alinmalidir. pITP tedavisi, morbidite ve mortaliteyi dnlemek i¢in kisiye 6zel olmali ve yasa bagh
bozukluklar1 kapsamalidir. _
Anahtar Sozciikler: Arteriyel Tromboz, Immiin Trombositopeni, Ateroskleroz

Introduction

Primary immune thrombocytopenia (pITP) is an acquired bleeding disorder related with mainly decreased
number of platelets due to destruction or impaired production of platelets. While it may develop in all age
groups, population-based studies revealed a rather two age peaks (1-5 years and over 60 years) [1,2]. Major
the symptoms are related with bleeding due to thrombocytopenia though recently both venous and arteiie
thrombosis have been recognized and reported. From this perspective, a paradox tendency towards

asc-related factors, pITP treatments
and patient-related factors have been suggested as prgbable ¢ i@irisk factors. Arterial thrombosis can be
a significant cause of mortality and morbidity in the ent of ITP patients due to
thrombocytopenia is also difficult. In our study, we p
events (ATE) including myocardial infarcts, isch tro eripheral arterial disease (PAD) in adult
patients who have been diagnosed with pITP, agdto determi ntributing risk factors such as known
atherosclerotic risks as well as pITP treatments.

Materials and Methods

The study was planned as a retro
Hemostasis-Thrombosis Scientt

ti ulticenter study under the Turkish Society of Hematology,

ubco e and 14 centers participated. Patients diagnosed with pITP aged
ients diagnosed with pITP who developed arterial thrombosis during
follow-up were 1nc1uded i study up- 1). The patients' demographic data, diagnosis time, follow-up
period, atheroscleroti , thrombosis history, cardiovascular disease history, ITP treatments,
comorbidities and s, and splenectomy history were scanned. Additionally, a control group was
formed from a sin, nsisting of patients diagnosed with pITP without a history of arterial thrombosis

a similar manner (Group-2). This study was approved by XXX University

al Committee (XXX-GOBAEK 2023/503) with consent letters from the participants'

ntation of a confirmed diagnosis of cerebrovascular events (CVE), acute coronary events
ral arterial disease. Details of thrombosis were characterized with attention to demographic
since diagnosis, previous ITP therapies, current ITP therapies, cardiac risk factors, thrombotic risk
s, platelet count, maximum platelet value before thrombosis and the subsequent management of the event.
iabetes, smoking, hypertension, hypercholesterolemia, family history, and/or prior acute myocardial
rction/CVE were evaluated as cardiac risk factors [8].

atistics

Kolmogorov-Smirnov test was used to assess the normality assumption. The continuous variables that do not
have normal distribution were expressed as median (minimum-maximum). Categorical variables were
summarized as counts (percentages). For continuous variables, Mann-Whitney U Test was used to compare
independent groups. Categorical variables were examined using the Pearson/Fisher Exact Test.



Univariate logistic regression analysis was used to analyze the risk factors of ATE. A two-sided p value <0.05
was considered as statistically significant. Multivariable logistic regression analysis was used to predict potential
risk factors of ATE. The variables which had a significance level of p<0.25 from the univariate analysis were
identified as candidate variables for multivariable model.

Results
In total, 2178 pITP patients were screened. During the follow-up of the patients, ATE was observed in thirty-
seven patients (1.7%). The incidence rate was 1.95 cases / 1000 people-year. The mean age was 62 (26-

84) years and 21 patients were male (57%). Most patients (83.7%) had at least one comorbidity (Table-1).

Twelve of the 37 patients had a history of thrombosis (ATE in 8 patients and venous thromboembolism in
patients). It was observed that 22 patients had ACE, 10 patients had CVE, and 5 patients had PAD (Table

had CVE, and | had PAD (Figure- 1). At the time of the ATE, it was determined that 3 patients were
using acetylsalicylic acid, 1 patient was using DOAC, 1 patient was using warfarin, 1 patient u
clopidogrel, and 1 patient was using low molecular weight heparin.

diagnosis (Table- 3).

The average period between diagnosis and manifestation of ATE was
patients receiving eltrombopag, ATE occurred after an average of 30.
Furthermore, in patients undergoing corticosteroid treatment, A
days to 6 months) after the commencement of corticosteroid
observed to develop at least 2 years after splenectomy.

@q ths (range 0-486 months). In

nd 5 patients had platelet values below 30 x 10°/L
arterial event was 252 x 10°/L. Lupus

e positive in 1 patient, and no tests were performed
sitive patient and not clinically significant.

At the time of ATE, the mean platelet value was 142
10%/L. Twenty patients had platelet counts above
(Table- 4). The average of the maximum platel
anticoagulant and anticardiolipin antibodies we
in 7 patients. However, it was found to b

In the Group-2, complete data of 1
mean age was 52 (20-85) years
one comorbidity. Coronary a

The mean follow-up in Group-2 w
were followed up without ment

with no history of arterial thrombosis were evaluated. The
%) were male. Almost half of patients (41.4%) had at least
isk factors‘and hypertension history were observed less than the Group- 1.
.9 months (2-297 months). It was observed that 65.6% of the patients
le- 5).

In pITP patients w, he ibution of male patients (p: 0.068), and the mean age (p:0.002) were higher.
Again, in patients ped ATE, the presence of hypertension, and at least one comorbidity and one
cardiovasculanmsi ¢ more common and statistically significant (p<0.01) (Table- 1). Multivariate
analysis s sence of hypertension, comorbidities and history of venous thrombosis increased the

0.018, 0.038; adjusted OR: 3.6/2.8/5.4) (Table- 6).

th pITP, both co-morbidities, ITP-related factors and the treatments may increase the risk of
sis. In our study, the male patient population and mean age were higher in patients with ATE
, 0:0.03). The literature consistently highlights both age and male gender as significant risk factors for
atherosclerotic endpoints. Once more, an analysis of Group-1 revealed that 56.7% of the patient population were
the geriatric age group. In the study by Zhang et al., most ITP patients developing ATE were of advanced age
and 80% had one or more thrombosis risk factors [9]. Population-based Scandinavian and Danish studies also
highlight the importance of advanced age and the presence of comorbidities for the risk of ATE in ITP [5,10].
Consistent with the findings in the extant literature, multivariate analysis revealed that hypertension and
comorbidity were significantly associated with an elevated risk of ATE. Both the accompanying comorbidities
and ITP-related thromboembolic risk and the treatments given to the patients due to ITP may increase the risk of
thrombosis. Also, patient-related arterial thromboembolic risk factors should not be forgotten. The development



of ATE in half of the cases during the period when they were not receiving treatment suggests that the
comorbidities of the cases and multi-hit hypothesis are important in the development of thromboembolism. It
may also be assumed that an ongoing (albeit untreated) pITP process may also be a risk factor.

In a population-based study, the cumulative incidence of venous and arterial thromboembolism in patients with
pITP was reported to be increased compared to healthy population (2.9-1.9% and 4.1-3%). This was regarded as
independent of the comorbidities and treatments [11]. The risk of developing ATE in pITP may be considered as
mildly or moderately increased with an annual incidence of 0.96-1.15 [12]. In our study, similar to the literature,
the incidence of arterial thromboembolism, which are the endpoints of atherosclerotic events, was determined to
be 1.7 % in pITP and incidence rate was 1.95 cases / 1000 people-year. Additionally, the incidence of stroke in
Turkey has been reported as 1.54 cases per 1,000 person-years, and mean age of patients with ACE is 62 year,
[13,14]. In our cohort, we observed a slightly higher rate of atherosclerotic events among patients of compagab
age, which may be attributable to pITP (encompassing both the disease itself and its treatments) as a potenti
risk factor for atherosclerotic endpoints.

The increase in the risk of thromboembolism after the global use of TPO-RAs is also a controversiz
are studies demonstrating a minimal increase in the risk for both eltrombopag and romiplostim,

term follow up after these treatments. Individual risk factors have been emphasized as the
to any thromboembolic event and should be recognized and addressed [10,15,16]. It wa

developed in 9 (24.3%) patients while receiving eltrombopag. However, all patients liad at
. . . . dine cltro
h

e negative effects of
corticosteroid on endothelial damage and vascular remodeling may be i of the increase the

contribute to the development of any thromboembolic event. Again, r
release of active, reactive young platelets may increase the risk.
he potential for adverse effects, including
the risk of thromboembolism associated with the use of cortl nd TPO-RAs. In the follow-up period of
Fostamatinib, a spleen tyrosine kinase inhibitor, mil . i
patients (87% had at least one thrombosis risk), and i onsidercd treatment related. Consequently,
access to novel treatment modalities that mitigate isk emerges as a pivotal consideration for patients

unavailability of Fostamatinib in our country, this,medication represents a notable deficit inthe therapeutic
options available to this population.
The impact of splenectomy on the risk s with pITP remains to be elucidated. The study by

S eased after splenectomy in pITP patients [19]. However, in
populatlon-based studies, myoc i .13% - 1.30%) and stroke (2.09% - 2.56%) rates were similar
in pITP compared to patients y [20]. It was observed that ATE developed in the late period
(median 136 months) in s d patlents Furthermore no statistically significant difference was
identified in splenectomy
As Saldanha et al. po 'sts a correlation between the number of platelets and the development of

of thrombosis and 8 of these not receiving any treatment for pITP. The platelet

in only 5 (13.5%) patients. The finding that the platelet count was below 100 x

a suggests that low platelet counts may not offer protection against ATE. In the same
, age>60, atrlal ﬁbrlllatlon cancer, chromc kidney damage hypertenswn cardiovascular

ombosis with multivariate analysis [21]. Again, Diz-Kiiciikkaya et al. study, it was reported
ombosis-free survival was found to be lower in pITP patients with aPL positive patients [22].

small, and aPL was not examined in all patients.
nclusion

As atherosclerosis develops from early adulthood and accelerates with age, inflammation as well as lifestyle and
medications, all adult patients with pITP should be monitored at their age-appropriate atherosclerotic risk
factors. In pITP patients, thrombocytopenia is predominantly associated with bleeding; however, ATE may
occur even in cases of low platelet counts. In long-term follow-ups, cases should be evaluated not only in terms
of platelet values but also in terms of risk factors that increase the risk of thrombosis, even in the untreated



period. The occurrence of ATE, especially during the thrombocytopenic period, poses significant challenges in
terms of treatment and management, often resulting in substantial morbidity. Furthermore, it is crucial to
acknowledge that the arterial thrombosis risk of pITP may escalate both in the absence of treatment and during
the treatment period. In order to reduce the risk of thrombosis, the use of treatment options with minimal
thrombosis side effects may be a safe management method in patients who are elderly, have comorbidities, and
history of venous thrombosis. However, the limited availability of drugs with minimal thrombosis risk, such as
Fostamatinib, poses a significant challenge. Consequently, all pITP guidelines recommend, the treatment of pITP
shall be individualized and incorporate age related disorders to prevent morbidity and mortality.

Author contribution

UD, EGU, MB: researched literature and conceived the study; SS: involved in protocol development; UD
MC, RC, DO, MCA, SG, 0S, TG, ZTG, AY, SY, FA, VK, YL, GY, SS, MB, MCU, IEP: patient recryitm
data analysis; EGU, AMD: Supervising and interpretation of data; UD, EGU, MB: wrote the first d
manuscript. All authors approved the final version of the manuscript.

References

1. Moulis G, Palmaro A, Montastruc JL, et al. Epidemiology of incident 1mmune th ocytopenia: a
nationwide population-based study in France. Blood. 2014 Nov 20;124(Z D8-15.

2. Kohli R, Chaturvedi S. Epidemiology and Clinical Manifesta aune Thrombocytopenia.
Hamostaseologie. 2019 Aug;39(3):238-249.

3. Dong Y, Xia Z, Zhou J, et al. Risk of thrombotic eve ombocytopenia patients treated
with thrombopoietic agents: a systematic review and omb J. 2023 Jun 23;21(1):69.

4, Umit EG, Demir AM, Ar MC, et al. Manag fPfimary Immune Thrombocytopenia: Turkish

Modified Delphi-Based Consensus Statement for Spe
28;41(3):141-145

5. Norgaard M, Cetin K, Maegbaek ML,
events in patients with primary chronic immun
study. Br J Haematol. 2016 Aug;174(4):639:4
6. Ali EA, Rasheed M, Al-Sadi e Thrombocytopenic Purpura and Paradoxical
Thrombosis: A Systematic Review of Ca 5. Cureus. 2022 Oct 13;14(10):€30279.

7. Badimon L, Suades R, S ole of Platelet-Derived Microvesicles As Crosstalk Mediators
in Atherothrombosis and Fu argets: A Link between Inflammation, Atherosclerosis, and
Thrombosis. Front Pharmacol. ug 31;7:293

8. Tsao CW and Va
in cardiovascular epidem ntJ Epidemiol 2015 Dec;44(6): 1800 13
9. Zhang P, Ca
thrombocytopenia ct1ve Cohort Study. Int J Gen Med. 2024 May 8 17:2021 2027

1al thrombotic and venous thromboembolic
openia: a Scandinavian population-based cohort

Go calves I, Lewis C, Grainger B, et al. Thrombosis in patients with immune thrombocytopenia:
e, risk, and clinical outcomes. Res Pract Thromb Haemost. 2024 Feb 8;8(1):102342.

15. Swan D, Newland A, Rodeghiero F, Thachil J. Thrombosis in immune thrombocytopenia - current
status and future perspectives. Br J Haematol. 2021 Sep;194(5):822-834.

16. Tjepkema M, Amini S, Schipperus M. Risk of thrombosis with thrombopoietin receptor agonists for
ITP patients: A systematic review and meta-analysis. Crit Rev Oncol Hematol. 2022 Mar;171:103581.



17. MacLeod C, Hadoke PWF, Nixon M. Glucocorticoids: Fuelling the Fire of Atherosclerosis or
Therapeutic Extinguishers? Int J Mol Sci. 2021 Jul 16;22(14):7622.

18. Provan D, Thachil J and Alvarez Roméan MT. Addressing thrombosis concerns in immune
thrombocytopenia: the role of fostamatinib in immune thrombocytopenia management. Expert Rev Hematol.
2024 Jan-Mar;17(1-3):55-66.

19. Ruggeri M, Tosetto A, Palandri F, et al. Gruppo Italiano Malattie EMatologiche dell’ Adulto
(GIMEMA) Anemia and Thrombocytopenias Working Party. GIMEMA Study ITP0311. Thrombotic risk in
patients with primary immune thrombocytopenia is only mildly increased and explained by personal and
treatment-related risk factors. J Thromb Haemost. 2014;12(8):1266-1273.

20. Rarholt M, Ghanima W, Farkas DK, Nergaard M. Risk of cardiovascular events and pulmonary
hypertension following splenectomy — a Danish population-based cohort study from 1996-2012. Haematolo,
2017;102(8):1333-1341

21. Saldanha A, Colella MP, Villaga PR, Thachil J, Orsi FA. The immune thrombocytopenia pa

Should we be concerned about thrombosis in ITP? Thromb Res. 2024 Sep;241:109109.

22. Diz-Kiigiikkaya R, Hacihanefioglu A, Yenerel M, et al. Antiphospholipid antibodies and
antiphospholipid syndrome in patients presenting with immune thrombocytopenic purpura: j

study. Blood. 2001 Sep 15;98(6):1760-4.

&



S

Risk factors for | Univariate logistic regression Multivariable logistic regression
ATE analysis analysis
Crude OR | 95% CI p value Adjusted 95% CI p value
OR
Gender 1.982 0.945- 0.070 - -
(reference 4.155 i
female)
mAge 1.035 1.012- 0.003 - - -
1.059
mAge at 1.026 1.005- 0.016 - - -
diagnosis 1.047
Hyperlipidemia | 0.911 0.401- 0.824 - -
2.068
AF 1.794 0.426- 0.425 - -
7.550
Smoking 1.071 0.497- 0.862 - - -
2.308
Type 2 1.736 0.713- 0.224 - -
Diabetes 4.226
Mellitus
Hypertension 6.324 2.852- <0.001 3. 1.403- 0.008
14.020 9.444
Overweight 1.958 0.892- 0.094
and Obesity 4.299
Comorbidity 7.311 2.850 - < 0.00 1.259- 0.018
18.759 11.289
Family history -
of coronary )
artery disease
(Reference no)
Yes 1.223
Unknown 1.896 0.390
Risk factor of | 5.155 <0.001 - - -
coronary
artery disease
Splenectomy 0.470 - - -
Venous 0.071 5.429 1.097- 0.038
26.869

had a significance level of p<0.25 from the univariate analysis were identified as candidate

ultivariable model.
viations: ATE: Arterial thromboembolic event, mMAGE: mean AGE, AF: Atrial fibrillation



Table- 5: Treatment history of Group-2 patients

No. %
Follow up without treatment 84 65.6
TPO-RAs* 41 32.1
Eltrombopag 39 30.5
Romiplostim 2 1.6
Combined treatment 3 23
(TPO-RAs, Azathioprine, Mycophenolate mofetil, corticosteroid)
Immunosuppressive treatment history 18 14
(Rituximab, Azathioprine, Mycophenolate mofetil, Vincristine)
Splenectomy history 18 14

Abbreviations: TPO-RAs: Thrombopoietin receptor agonists
Table- 4: Platelet values at the time of arterial thromboembolic events

Table- 4: Platelet values at the time of arterial thromboembolic events

Platelet values

> 100 x 10%/L

Arterial thromboembolic events 50-100 x 10°%/L

30-50 x 10%/L

<30x109%L

&




Table- 3: Characteristics of pITP Patients Complicated with Thrombosis

No | Sex | Age | Thrombotic | PLT Count at ITP treatment at | Splenectomy | Time between ITP

event the Time of the time of ATE history treatment and ATE
ATE (10°%/L) development
(months)
1 F 51 ACE 240 Eltrombopag - 40
2 F 59 ACE 92 without treatment -
3 F 52 PAD 175 Eltrombopag
4 F 74 ACE 72 GC
5 F 67 ACE 191 Eltrombopag
6 M 84 ACE 154 without treatment
7 M 74 ACE 278 GC
8 F 58 CVE 148 without treatment
9 M 51 ACE 19 at the diagnosis
10 M 74 ACE 134 without treatment
11 F 72 ACE 313 Eltrombopag
12 F 30 CVE 225 GC
13 M 80 ACE 191 Eltrombopag
14 F 38 CVE 220 GC
15 M 70 ACE 93 Eltrombopag
16 M 34 PAD 105
17 F 34 CVE 77
18 M 59 PAD 96
19 M 73 ACE 97
20
M 80 ACE 36 - 8
21 M 59 ACE 19 + 0,3
22 F 75 CVE 141 - 0,5
23 M 84 ACE 34 ithout treatment -
24 M 75 CVE ithout treatment -
25 M 69 ACE without treatment -
26 M 64 PAD without treatment -
27 Combined
M treatment + 0,5
F without treatment -
M without treatment +
F without treatment -
M without treatment -
530 Eltrombopag + 5
82 GC - 0,5
58 GC - 1
40 GC - 1
225 GC - 1
690 Eltrombopag + 30

reviations: ITP, immune thrombocytopenia; PLT, platelet; ACE, Acute coronary events; PAD, Peripheral
arterial disease; CVE, Cerebrovascular events; GC, glucocorticoids; CVrf: Cardiovascular risk factors; ATE,
Arterial thromboembolic events; F, Female; M, Male



Figure- 1: Distribution of ATE in older age patients

Age and ATE Distribution

m<65age m65-80age m>80age

ACE

Abbreviations: ACE, Acute coronary events; PAD, Pe al a i ease; CVE, Cerebrovascular events; ATE,
Arterial thromboembolic events

N



Table- 2: pITP treatments and cardiovascular risk factors in patients with arterial thromboembolic
events

Table- 2: pITP treatments and cardiovascular risk factors in patients with arterial thromboembolic
events
ATE No/% Treatment Cvrf>1 CVrf>3
No/% No/% No/%
Eltrombopag
7/19%
Acute coronary 22 /59% Without treatment* 10/27% 11 /30%
events 7/19%
Corticosteroid
7/19%
Combine treatment
1/2%

Eltrombopag
-/-

Cerebrovascular 10/27% Without treatment 3/89 4/11%

events 6/17%

Corticosteroid
3/9%

Combine treatment

1/2%

Eltrombopag
4 / Q19
Peripheral arterial 5/14% 3/8% 1/2%

disease

* 1 patient is at the ti

Abbreviations: ATE:Ar embolic events, CVrf: Cardiovascular risk factors



\ Table- 1: Characteristic features of pITP patients with or without arterial thromboembolism

pITP - arterial pITP - no arterial P
thromboembolism thromboembolism value
Group- 1 Group- 2
 Patients No. 37 128
Age mean 62 (26-84) 52 (20-85) 0.002
‘ Age at diagnosis mean 53 (18-82) 44 (19-79) 0.017
Gender Male 21 —57% Male 51 — 40% 0.068
Female 16 — 43% Female 77 — 60%
\ Comorbidity >1 31-83.7% 53 -41.4% <0.
Coronary arterial 12 -32.4% -
disease
Family history of Q
coronary artery 10 - 27% 31 —24.4%
disease
Risk factor of Number-%
coronary artery 27 -73% <0.001
disease
 Atrial fibrillation 3-8.3% 0.421
Smoking 13-35% 0.847
" Hyperlipidemia 10 - 27% 0.823
Tip 2 Diabetes 9 -24% 0.227
~ Hypertension 21-57% 2-17.1% <0.001
BMI Overwei verweight and
Ob Obesity 0.129
70 — 54.6%
\ Splenectomy 18. 18 — 14% 0.468
History of thrombosis u 0.8% Venous 4 —3.1% 0.076

Arteri 6%

Arterial - -

Abbreviations: pITP: Primary immun

QD






