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ABSTRACT

Background: Patients with rheumatic disease are at increased risk for
thrombotic events and MACE due to systemic inflammation. Bleeding
time is a test performed in the clinic and consistently confirms a short
time to clot with known risk factors such as estrogen, cox-2 inhibitors,
JAK inhibitors, and factor V Leiden. We explored whether patients with
rheumatic disease have a short bleeding time.

Methods: All sequential 239 patients over age 50 with rheumatic disease
had a bleeding time test (BT). Data was collected between 2022- 2024.
Patients began low dose aspirin 81 mg daily in 2023 had a repeat BT. No
patients had a history of cardiovascular disease. For those with MACE or
a thrombotic event BT at baseline (prior to the event) and BT after the
event were compared. Cohorts were analyzed by assigned treatments for
rheumatic disease including methotrexate, JAK inhibitors, TNF inhibitors,
abatacept, secukinumab, IL-1 inhibitors, and PD-1 agonist.

Results: Rheumatic disease patients at baseline had shorter BT results
compared to historical normal controls (1.52 + 0.77) versus 4-7 minutes
found in the normal general population (p<0.01). There was no difference
in the short BT among patients with rheumatoid arthritis, psoriatic
arthritis, ankylosing spondylitis, or lupus. Cohorts analyzed by treatment
found BT was similarly short with each. The addition of low dose aspirin
81 mg daily dramatically raised BT nearly double. There were 15 who
developed MACE or a thrombotic event prior to aspirin therapy, and
death resulted for three patients. These patients all had short BT test
results but did not differ from those who did not have a clotting event.
The only significant findings in the MACE/thrombotic group was older
age by almost a decade, predominantly male gender, and 80% were
smokers.

Conclusion: All patients with rheumatic disease had short BT results. BT
did not identify a specific individual who would develop MACE or a
thrombotic event. BT tests did revert to normal with low dose aspirin 81
mg daily. Aspirin is now recommended prophylactically in all lupus with
phospholipid syndrome. Perhaps it is time to consider low dose aspirin
for patients over age 50 with rheumatic disease.
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Introduction

It is clear that there is an increased risk for
thrombosis for patients with rheumatic disease
(RD). There is a two-fold increased risk for
myocardial infarction in rheumatoid arthritis (RA),
nearly a three-fold increased risk in lupus, as well
as a three-fold risk for psoriatic arthritis (PsA) and
ankylosing spondylitis (AS)."?? The hypothesis for
this risk is the chronic presence of systemic
inflammation.* In addition, each of these rheumatic
diseases has an increased risk for systemic
thrombosis including deep vein thrombosis(DVT),
pulmonary embolism (PE), and cerebral vascular
accident (CVA or TIA).> Predicting individual
patients most at risk for thrombosis is important to
implement  mitigation
encourage physicians to achieve treat-to-target
goals to suppress systemic inflammation in order
to save a life.

where possible and

The bleeding time test (BT) can be performed in
the office setting and assesses clotting function.
This has been recognized for years. A simple
bleeding time test can be used to diagnose factor
V Leiden mutations.® Persons with factor V Leiden
abnormalities have a 5-fold risk of thrombosis and
pulmonary embolism and the bleeding time test
reveals a short bleeding time. The bleeding time
test in the normal general population is 4-7
minutes.” However, there remains a gap in
understanding whether an altered bleeding time in
patients with RD could serve as a predictive marker
for increased thrombosis risk. Given the
established link between inflammation and
coagulation abnormalities, a shortened bleeding
time could indicate a hypercoagulable state in
these patients. Identifying a reliable and accessible
test to stratify thrombosis risk in RD patients could
enhance early interventions and improve patient
outcomes. We tested the hypothesis that persons
with rheumatic disease have a short bleeding time,
explaining an increased risk for thrombosis.

Methods

The bleeding time test is a simple in office
procedure that requires 5-10 minutes to perform.
BT is a model for assessing platelet function by
recording the time until clot forms after a
standardized skin superficial incision.” The volar
surface of the forearm in an area with little or no
hair present is punctured with a bleeding time

device (a surgicutt device provided by Aceriva
Diagnostics, San Diego, CA). The bleeding time is
measured by simple observation timing when a
clot forms. There is less pain than a needle and
there is no scar.

Data was collected at a single site in the United
States between September 2022 to December
2024. We measured bleeding time on all 239
patients in our clinic with rheumatic disease over
age 50 with no prior history of cardiovascular
disease or thrombosis. Data were collected
regarding contributing factors to thrombotic
disease such as any history of smoking, use of anti-
coagulant medications, aspirin, gender, estrogen,
corticosteroids, NSAIDs, and current medications
for hypertension, diabetes, or statins. Cohorts
were analyzed by underlying rheumatic disease,
and treatments including methotrexate, JAK
inhibitors, TNF inhibitors, abatacept, secukinumab,
IL-1 inhibitors, and PD-1 agonist therapy. Bleeding
time was performed at baseline and after patients
began low dose aspirin 81 mg daily in 2023. Any
patient who developed a thrombotic event or a
MACE event also had a second bleeding time test
after the event. The study was not designed to
study MACE or the incidence of thrombotic events
but was an exploratory observational study of any
events during this period. The requirement for
informed consent was waived by Advarra Institutional
Review Board due to observational data analyzed
as an anonymized dataset. (#00000971)

Statistics were calculated using GraphPad Prism 10
software 2025. Continuous variables were described
by mean, standard deviation (SD) minimum and
maximum. Categorical variables were reported as
the proportion (%) of patients. Bleeding time (BT)
is reported in minutes. No multiple regression analysis
was performed across cohorts for concomitant risk
factors contributing to thrombotic disease due to
the small numbers of concomitant factors in each
cohort. Each cohort had a minimum of 30 patients
for unpaired t test comparison regarding aspirin
use or non-aspirin use.

Results

Patients with RD at baseline (BL) had shorter
bleeding times compared to historical normal
controls (1.52 + 0.77 vs 4-7 minutes historical
normal population, p<0.01) Once started on
aspirin 81mg daily, the RD patients bleeding time
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corrected to 3.28 + 0.6, and the difference
between baseline and aspirin values in RD patients
were statistically different, p<0.001. There were 15
patients with a MACE event in this observation
period between 2022- 2024 (incidence rate 0.06
per 100). The bleeding time for patients with a
MACE or thrombotic event was 2.22 + 0.6, with an
average age of 68. This bleeding time was not
statistically shorter from other age-matched RA
patients without MACE or thrombotic events.
None of the patients with a MACE or thrombotic
event were taking aspirin or an anti-coagulant at
the time of the event. All were initiated on some
anti-coagulant after the event and the average

bleeding time was prolonged to 5.5 minutes + 5.6;
treatment included warfarin, heparin, clopidogrel,
or aspirin depending on the choices made by the
primary physician. There were no statistically
significant differences in the use of estrogen
among the MACE patients but 80% were cigarette
smokers. There were 8 females and 7 males so that
males were over-represented in this RD population.

BT were collected for RD patients on treatment
with methotrexate or various biologic therapies. In
all cases the addition of 81 mg aspirin daily
prolonged bleeding time in each individual. (Table 1)

Table 1: BT at baseline before aspirin and after low dose aspirin

BT with aspirin

p (compared to asp)

RA BT without aspirin
Methotrexate (age 70) 1.74+ 1.00
JAKi (age 58) 1.38+ 0.51
TNFi (age 59) 1.10+ 0.31
Abatacept (age 70) 1.15+ 0.50
IL-1i (age 60) 1.91+ 1.10
PD-1 agonist(age 59) 1.78+ 0.93
PsA

Secukinumab (age 61) 1.64+ 0.98
SLE

JAKi (age 58) 2.34+ 0.45
Hydroxychloro (age 59) 1.71+ 0.63
SLE with clot*(age 60) 1.66+ 0.57

2.98+ 0.69 <0.0001
3.47+ 1.36 <0.001
3.05+ 0.84 <0.001
3.47+ 0.11 <0.0001
3.11+ 0.59 <0.01
3.76+ 1.16 <0.002
3.31+ 1.30 <0.05
6.34+ 4.29 <0.05
4.20+ 2.24 <0.03
4.40+ 3.40 <0.05

Legend: *There were 3 patients with MACE or thrombotic events; 2 of 3 were anti-cardiolipin positive.

There was no statistical difference in baseline BT
among the various treatment cohorts in RA.

Similarly, there was no difference in baseline BT
between treatment cohorts in the Lupus subjects.
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Table 2: BT at baseline without aspirin and after anti-coagulants for patients who developed MACE or

Thrombotic events

Rheumatic disease age/gender
PsA 72 M
Lupus 63 F
RA 48 F
RA 78 M
Lupus 63 F
Lupus 63 F
RA 68 M
RA 73 M
RA 77 M
RA 78 M
RA 67 M
Lupus 64 F
RA 54 F
RA 60 M
RA 74 F

event BLBT BT with anti-coag
PE 1.06 3.60
TIA 1.88 2.48
PE 2.48 3.44
TIA 1.97 4.30
TIA 2.88 5.01
CVA 2.48 3.01
Ml 3.01 4.02
Ml 1.06 4.12
PE 2.53 4.30
MlI 1.55 4.22
Ml 3.02 4.50
DVT 2.39 5.30
DVT 2.31 2.38
Ml 2.87 7.21
DVT/ MI 1.99 25.50

Legend: Deep vein thrombosis (DVT), myocardial infarction (Ml), pulmonary embolism (PE), transient
cerebral accident (TIA). Three of these events resulted in death. N=15, average age 68.

When BT at baseline was collected, no patient was
on aspirin or any anti-coagulant. At baseline,
among the patients with MACE or a thrombotic
event, no patient was on aspirin or any anti-
coagulant prior to the event. None were on
estrogen but 80% were smokers. Two MACE
patients had deficient protein S or protein C, and
one had factor V Leiden. Average baseline BT 2.2
+ 0.6 was
population but not statistically different from BT in

lower than the normal general
other rheumatic disease patients. The BT did not
identify individuals at highest risk. The age in the
MACE or thrombotic event group was about a
decade older than the rest of the rheumatic
disease patients and more often male in the RA
(7 Warfarin,

clopidogrel, and dabigatran lengthened BT while

population male/3  female).
anti factor Xa agents had minimal effect on BT. It
was noted at the office visit that compliance was
obvious when follow up BT tests were performed,
patients not taking their anti-coagulants had very
short BT. Twelve of these 15 patients were
smokers. Smoking is well known to increase MACE
and thrombotic events in the general population
and in this susceptible RD patients smoking
furthermore increases systemic inflammation. The
use of cigarettes in the full RD group without

MACE or a thrombotic event was 3%.

© 2025 European Society of Medicine

Discussion

The findings of this study suggest that a short BT
under 3 minutes may be a common characteristic
in patients with rheumatic disease. It was noted
that those with MACE or a thrombotic event had a
short BT under 3 minutes, were over age 65, often
were smokers, and none were on aspirin at the
time of the event.

However, while BT was significantly shorter in
these patients compared to the general population,
it did not have predictive value for identifying a
specific individual at heightened risk. The uniform
correction of BT with low-dose aspirin underscores
the potential role of low dose aspirin to mitigate
platelet function abnormalities and thrombotic risk
among rheumatic disease patients. Moreover,
compliance with aspirin therapy was readily
confirmed by repeat BT, offering a simple,
objective measure of adherence

There were 15 patients with rheumatic disease
who developed a MACE or thrombotic event
during the 2-year observation period (incidence
rate 0.06 per 100). This study was not designed to
determine the incidence of MACE or thrombotic
events but to observe relevant descriptive factors.
These patients were older averaging 68 years. The
mortality of three out of fifteen affected patients
highlights the severity of these events. The
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initiation of anticoagulants by the primary
physicians demonstrates the clinic response to
these events and the BT corrected to an average
5.5 minutes. The primary physician chose to begin
coumadin (N=5), dabigatran (N=4), clopidogrel
(N=3), rivaroxaban (N=1), or apixaban (N=2). Of
note as expected, the DOAC anti-coagulants had
minimal effect on BT since these factor Xa
inhibitors do not affect platelet aggregation.

The impact of COX-2 inhibitors and JAK inhibitors
on BT further strengthens the association between
a short BT and increased thrombotic risk. We have
previously shown that rofecoxib and celecoxib
shorten BT in rheumatic disease patients.® The
effect on BT on rofecoxib was dose related 2.5+
0.7 at 25 mg daily and 2.2+ 0.6 at 50 mg daily. The
BT on celecoxib 400mg daily was 2.5+ 0.4. Both of
these agents corrected to normal BT similar to the
general population with low dose aspirin. It is
notable that BT under 3 minutes has been correlated
to increased risk of clotting with these COX-2
inhibitors.”"®"" We have also previously published
that use of JAK inhibitors causes shortening of BT
tests.® Subsequently, the use of JAK inhibitors in
patients over age 65 has been clearly shown to
increase risk of MACE and thrombotic events.'?'3
The correlation between short BT and clotting risk
suggest that BT could serve as a pharmacodynamic
marker for prothrombotic tendencies in patients
and help direct best therapy.

There are several limitations to this study of
bleeding time. We made the hypothesis that a
short bleeding time would be a risk factor for
thrombotic events. But a hypothesis may not be
proven true. Historical observational evidence
strongly supported our concept; look at the short
BT results and increased risk for thrombosis seen
with cox-2 inhibitors, JAK inhibitors, estrogen, and
now in this study patients with rheumatic disease
as well as lupus patients.’">" The clinical guidelines
recommend adding low dose aspirin to all lupus
patients with anti-cardiolipin antibodies.”'® Future
study regarding the universal use of low dose
aspirin in RD patients would require a randomized
prospective trial using low dose aspirin to mediate
thrombotic risk. Assuming an incidence of 0.06 per
100 in RD patients for MACE and a reduction in
risk by 20-25% by aspirin, the sample size would
necessitate about 200 patients. Our cohorts had
30 or more patients, each treated with different

conventional or biologic therapies, and could not
be combined to assess reduction in risk using aspirin.

It is known that different therapies for RA raise or
lower thrombotic risk.'?° It is possible that the
improved BT achieved with aspirin would result in
reduced risk, but it is by no means certain.
Additionally, while this study examined different
RD therapies, BT did not differentiate between
treatment modalities, despite known variations in
thrombotic risk. Other factors such as endothelial
function and inflammatory burden contribute to
thrombosis risk beyond platelet function alone. It
is now known that JAK inhibitors raise the risk of
MACE and thrombotic events in RA patients over
age 50 and TNF inhibitors do not raise those
risks.'>'® Our BT results did not discriminate between
the two therapies. However, aspirin use did revert
BT to above 3 minutes in each cohort. As of this
date, prophylactic use of aspirin is recommended
only for lupus with anti-cardiolipin activity.?'
Whether prophylactic use of low dose aspirin
would improve outcomes in most RD requires a
larger sample size and a prospective program.

Another major limitation due to the small sample
size is that it precluded a detailed multivariate
analysis of contributing thrombotic risk factors.??#
Genetic predispositions, such as deficiencies in
protein S, protein C, or factor V Leiden, as well as
comorbidities like diabetes, hypertension, and
smoking, may significantly influence thrombosis
risk but could not be thoroughly evaluated in this
study. Future research with a larger cohort is
needed to delineate the relative contributions of
these factors. Furthermore, while aspirin
consistently prolonged BT beyond 3 minutes, its
clinical impact on cardiovascular outcomes in RD
patients speculative.  Given the
established role of aspirin in lupus patients with
antiphospholipid antibodies, further investigation
into its prophylactic use of low dose aspirin in
broader RD populations is warranted.

remains

Conclusion
There are several conclusions and possible
recommendations that may be considered given
the real-world experience of MACE and thrombotic
events in the RD population.
e BT is shorter in rheumatic disease patients
than the general population
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BT can be corrected by adding 81 mg daily
aspirin

BT cannot identify a specific individual with
rheumatic disease who will develop MACE
or a thrombotic event

BT at a follow up visit can be used to
confirm compliance with aspirin or the use
of most anti-coagulants (not DOAC)

The highest risk for MACE or a thrombotic
event in the rheumatic disease population
is age over 68, male gender, smoking, and
no concomitant use of aspirin.

Mitigation includes adding 81 mg aspirin to
patients over age 50, instituting smoking cessation
programs, and avoiding Cox-2 inhibitors and JAK
inhibitors in patients over 50.

© 2025 European Society of Medicine

Conflict of Interest:

None

Funding Statement:
There are no financial disclosures to this research

for any the authors. There was no government
funding; no funding from NIH, CDC, or FDA.

Acknowledgements:
None.



Assessment of Major Adverse Cardiovascular Events and Thrombotic Risk for Patients with Rheumatic Disease

References:

1. Avina-Zubieta J, Thomas J, Sudatsafavi M, et.al.
Risk of incident cardiovascular events in patients
with rheumatoid arthritis: a meta-analysis of
observational studies. Ann Rheum Dis 2012:71;1524-9.

2.Choi E, Ganeshalingam K, Semb A, et.al.
Cardiovascular risk in rheumatoid arthritis: recent
advances in understanding of the pivotal role of
inflammation. Rheumatology 2014: 53;2143-54.

3.Jafri K, Bartels C, Shin D, et.al. Incidence and
management of cardiovascular risk factors in
psoriatic arthritis and rheumatoid arthritis. Arthritis
Care and Research 2017 V 69. Epub 2016 Nov 28
https://doi.org/10.1002/acr.23094

4.Conrad N, Verbeke G, Molenberghs G, et.al. AT-
RISK: Autoimmune disorder and cardiovascular
risk. European Heart Journal 2022.
https://doi.org/10.1093/eurheartj/ehac544.2862

5.Chung W, Peng C, Lin C, et.al. Rheumatoid
arthritis increases the risk of deep vein thrombosis
and pulmonary thromboembolism. Ann Rheum Dis
2014:73;1774-1780.

6.Quehennberger P, Handler S, Mannhalter C,
et.al. Evaluation of a highly specific functional test
for the detection of factor V Leiden. International
J Clinical Laboratory Research. 2000:30;113-117.
https://doi.org/10.1007/SS005990070009.

7.Harker L, Slichter S. The bleeding time as a
screening test for evaluation of platelet function. N
Engl J Med 1972:287;155-159.

8.Greenwald M, Ball J, Garcia D. Predicting
thrombotic events in rheumatoid arthritis by using
bleeding time: Look at the platelet. Medical
Research Archives 2024: Vol 12(4);1-17.
https://doi.org/10.18103/mra.v12i4.5282.

9.Mengle-Gaw L, Hubbard R, Karim A, et.al
Review of Cox2 inhibitors and bleeding time.
Rheumatology 1999:38;779-788.

10. Frankish, H. Why do COX-2 inhibitors increase
risk of cardiovascular events?. The Lancet, 2002:359.
https://doi.org/10.1016/50140-6736(02)08393-9.

11. Stiller, C., & Hjemdahl, P. Lessons from 20
years with COX-2 inhibitors: Importance of dose—
response considerations and fair play in comparative
trials. Journal of Internal Medicine, 2022: 292; 557
- 574. https://doi.org/10.1111/joim.13505.

12. Ytterberg S, Bhatt D, Mikuls T, etal.
Cardiovascular and cancer risk with tofacitinib in
rheumatoid arthritis. N Engl J Med 2022:385;316-
326. https://doi.org/10.1056/NEJMc2202778

13. Charles-Schoeman C, Fleischman R, Mysler E,
Greenwald M, et.al. Risk of venous thromboembolism
with tofacitinib versus tumor necrosis factor
inhibitors  for risk-enhanced
rheumatoid arthritis patients. Arthritis Rheum
2024. doi:10.1002/art.42846

cardiovascular

14. DeMaria, A. Relative risk of cardiovascular
events in patients with rheumatoid arthritis.. The
American journal of cardiology, 2002; 89 6A: 33D-
38D. https://doi.org/10.1016/S0002-9149(02)02235-X.

15. Mori, S., Ogata, F., & Tsunoda, R. Risk of
venous thromboembolism associated with Janus
kinase inhibitors for rheumatoid arthritis: case
presentation and literature review. Clinical
Rheumatology, 2021;40: 4457 - 4471.

https://doi.org/10.1007/s10067-021-05911-4.

16. Kim, S., Solomon, D., Liu, J., Franklin, J.,
Glynn, R., & Schneeweiss, S. Risk of venous
thromboembolism in patients with rheumatoid
arthritis: initiating disease-modifying antirheumatic
drugs.. The American journal of medicine,
2015;128 (5): 539.e7-17 .
https://doi.org/10.1016/j.amjmed.2014.11.025.

17. Pons-Estel G, Guillermo J, Scanzi A et.al. The
phospholipid syndrome. Journal of autoimmunity
2017:76;10-20.

18. Tektonidou MG, Andreoli L, Limper M, et al
EULAR recommendations for the management of
antiphospholipid syndrome in adults Annals of the
Rheumatic Diseases 2019: 78;1296-1304.

19. Chen, C., Kung, P., Chou, W., & Tsai, W. Effect
of introducing biologics to patients with
rheumatoid arthritis on the risk of venous
thromboembolism: a nationwide cohort study.
Scientific Reports, 2021;11.
https://doi.org/10.1038/s41598-021-96508-z.

20. Ahn S, Lee Y, Hong S, et.al. Risk of acute
myocardial infarction and stroke associates with
anti-rheumatic drugs. Annals Rheum Disease 2023.
https://doi.org/10.1136/amrheumdis-2023-
eular.4046.

© 2025 European Society of Medicine 7


https://doi.org/10.1002/acr.23094
https://doi.org/10.1093/eurheartj/ehac544.2862
https://doi.org/10.1007/SS005990070009
https://doi.org/10.18103/mra.v12i4.5282
https://doi.org/10.1016/S0140-6736(02)08393-9
https://doi.org/10.1111/joim.13505
https://doi.org/10.1056/NEJMc2202778
https://doi.org/10.1016/S0002-9149(02)02235-X
https://doi.org/10.1007/s10067-021-05911-4
https://doi.org/10.1016/j.amjmed.2014.11.025
https://doi.org/10.1038/s41598-021-96508-z
https://doi.org/10.1136/amrheumdis-2023-eular.4046
https://doi.org/10.1136/amrheumdis-2023-eular.4046

Assessment of Major Adverse Cardiovascular Events and Thrombotic Risk for Patients with Rheumatic Disease

21. Arnaud, L., Mathian, A., Devilliers, H., Ruffatti,
A., Tektonidou, M., Forastiero, R., Pengo, V.,
Lambert, M., Lefévre, G., Martinez-Zamora, M.,
Balasch, J., Wahl, D., & Amoura, Z. Patient-level
analysis of five international cohorts further confirms
the efficacy of aspirin for the primary prevention of
thrombosis in patients with antiphospholipid
antibodies. Autoimmunity reviews 2015:143; 192-200.
https://doi.org/10.1016/j.autrev.2014.10.019.

22. Hinds, D., Buil, A., Ziemek, D., Martinez-Perez,
A., Malik, R., Folkersen, L., Germain, M., Malarstig,
A., Brown, A., Soria, J., Dichgans, M., Bing, N.,
Franco-Cereceda, A., Souto, J., Dermitzakis, E.,
Hamsten, A., Worrall, B., Tung, J., & Sabater-Lleal,
M. Genome-wide association analysis of self-
reported events in 6135 individuals and 252 827
controls identifies 8 loci associated with
thrombosis.. Human molecular genetics, 2016;25

9: 1867-74. https://doi.org/10.1093/hmg/ddw037.

© 2025 European Society of Medicine

23. Martinelli, |., Bucciarelli, P., & Mannucci, P.
Thrombotic risk factors: Basic pathophysiology.
Critical Care Medicine, 2010;38: S3-S9.

https://doi.org/10.1097/CCM.0b013e3181c9cbd9.



https://doi.org/10.1016/j.autrev.2014.10.019
https://doi.org/10.1093/hmg/ddw037
https://doi.org/10.1097/CCM.0b013e3181c9cbd9

