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Antiphospholipid Antibodies and Giant Cell Arteritis

Hasbani et al.

ORIGINAL ARTICLE

Cardiovascular Risk Factors and 
Antiphospholipid Antibodies in Giant Cell 
Arteritis-Related Thrombosis

ABSTRACT

Background/Aims: Giant cell arteritis (GCA), a large-vessel vasculitis, is 
associated with increased risks of venous and arterial thrombotic events, 
such as visual ischemia, pulmonary embolism, and ischemic stroke. 
Traditional cardiovascular risk factors, such as diabetes mellitus, hyperten-
sion (HTN), and hyperlipidemia (HLD), might contribute to these events. 
While antiphospholipid antibodies (aPLs) are sometimes present, their 
role in GCA-related thrombosis remains uncertain.

Materials and Methods: Seventy-five patients with biopsy-confirmed GCA 
were recruited, and 1-time blood samples were collected to assess for aPL. 
Cardiovascular risk factors (e.g., HTN, diabetes, HLD, and atrial fibrillation) at 
study visit and thrombotic events (pulmonary embolism, deep vein throm-
bosis, transient ischemic attack, stroke, and visual ischemia) throughout 
follow-up were abstracted from medical records. Chi-square tests and Cox 
models were used to evaluate associations between aPLs and these events 
and their risk factors.

Results: In this cohort of 75 GCA patients, 25 (33%) had at least 1 positive 
aPL, with anticardiolipin IgM being the most common. Visual ischemia 
occurred in 19 (25%) patients. There was no significant association between 
visual ischemia and cardiovascular risk factors, but there was a significant 
association between anti-beta-2 glycoprotein I IgM and visual ischemia 
(P = .048) as well as between aB2GPI IgG and the development of PE/DVT 
(P = .0035). Overall, 16 experienced a composite thrombotic event, with only 
aB2GPI IgG associated with higher ischemic event rates.

Conclusion: Although aPL might be prevalent among GCA, there were 
minimal associations between aPL isotypes and GCA thrombotic events. 
Further studies are needed to confirm aPL prevalence in GCA and explore 
anticoagulation’s potential role in patients with visual ischemia and posi-
tive aPL.
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Introduction

Giant cell arteritis (GCA), a form of large vessel vasculitis, is associated with 
venous and arterial thrombotic events.1,2 Visual ischemia (VI) is a well-known 
and established complication resulting from the involvement of inflam-
matory steno-occlusive disease of the ophthalmic and/or posterior ciliary 
arteries.3 The GCA has also been associated with venous events including pul-
monary embolism (PE) and deep vein thrombosis (DVT),4 while non-ocular 
arterial events encompass myocardial infarction and ischemic stroke.5
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Patients with GCA have an increased risk of developing 
cardiovascular risk factors, such as diabetes mellitus (DM), 
hypertension (HTN), and hyperlipidemia (HLD), especially 
after the initiation of treatment.6 Antiphospholipid anti-
bodies (aPLs) may be detected in various autoimmune 
rheumatic and musculoskeletal diseases, potentially 
contributing to both arterial and venous thrombotic 
events.7 Antiphospholipid antibodies have been detected 
in patients with GCA with debatable contribution to 
thrombosis.8

This study assessed 75 patients with biopsy-proven GCA 
for thrombotic events, including VI, PE, DVT, transient 
ischemic attack (TIA), and ischemic stroke. In addition, 
the main cardiovascular risk factors in these patients, 
such as HTN, DM, HLD, and atrial fibrillation (Afib) were 
examined. Furthermore, the presence and levels of aPL 
(anticardiolipin (aCL) IgG and IgM, anti-beta-2 glycopro-
tein I IgG and IgM, and antiphosphatidylserine prothrom-
bin IgG and IgM) were evaluated among these patients. 
The aim was to assess the prevalence of cardiovascular 
risk factors and aPL among patients with GCA who expe-
rienced a thrombotic event.

Methods

Patients with biopsy-confirmed GCA, without known 
additional co-existing rheumatic disease, were recruited 
in this cross-sectional study from the rheumatology divi-
sion at Mayo, Rochester, Minnesota, USA from September 
2008 through October 2013. This study was reviewed and 
approved by the Institutional Ethics Committee of Mayo 
Clinic, under protocol number 08-004669. All proce-
dures performed in this study involving human partici-
pants were in accordance with the ethical standards of 
the institutional and/or national research committee and 
with the 1964 Helsinki Declaration and its later amend-
ments or comparable ethical standards. Written consent 
was obtained at the time of sample collection. Plasma 
samples were collected at the time of recruitment and 
cryopreserved for future research testing. Standard labo-
ratory parameters were clinically performed at the time 
of research plasma draw, including complete blood 
count with differential, erythrocyte sedimentation rate, 
C-reactive protein, and creatinine. Patients were treated 

and followed in rheumatology per standard practice but 
were not assigned to specified follow-up visits or dura-
tions. The study complied with the Declaration of Helsinki 
and was reviewed and approved by the institutional 
review board (08-004669). All patients signed informed 
consent prior to recruitment. Seventy-five patients with 
an established diagnosis of GCA were included in this 
study and provided a plasma sample for cryopreserva-
tion and future testing. Testing for aPL was performed on 
their enrollment blood draw. The aPLs tested included 
anticardiolipin (aCL) IgG and IgM, anti-beta-2 glycopro-
tein I (aB2GPI) IgG and IgM, and antiphosphatidylserine 
prothrombin (aPS/PT) IgG and IgM. The cut-off value for 
aPS/PT (IgG and IgM) positivity performed by standard-
ized ELISA was 30 units.9 The cutoff for aCL and aB2GPI 
positivity performed by standardized ELISA was 40 units.10 
The treatment profile of these patients at the time of 
inclusion was assessed, and their charts were reviewed to 
note the presence of HTN, DM, HLD, or Afib documented 
at the time of sample collection or follow-up clinical visits.

Imaging-proven thrombotic events, including PE, DVT, 
and stroke, were recorded if they occurred at or after GCA 
diagnosis. Transient ischemic attack was diagnosed clini-
cally by the assessment of a neurologist. Visual ischemia 
(double vision, transient or permanent loss of vision), as 
diagnosed by a comprehensive ophthalmological exami-
nation, was noted if it had ever occurred and was attrib-
utable to GCA.

Comparisons between groups for categorical variables 
were performed using Fisher’s Exact test when n < 5 
was present or chi-square tests otherwise. Continuous 
variables were compared between groups using rank-
sum tests. Cox proportional hazards models were used 
to examine associations between variables measured at 
sample collection and long-term outcomes. Long-term 
outcomes included composite outcomes for the first of 
PE or DVT, the first of TIA or ischemic stroke, and first 
of any of PE, DVT, TIA, or ischemic stroke. Given the lim-
ited sample size, these models were univariable except 
for 1 instance where adjustment for HLD was performed. 
P values less than .05 were considered to be statistically 
significant. Adjustment for multiple comparisons was 
not performed because the analyses were considered to 
be exploratory and the aPL antibodies are correlated, so 
the tests are not independent. However, the Bonferroni 
correction would consider P values less than .05/6 = .008 
for individual aPL antibodies to be statistically signifi-
cant.11 Analyses were performed using SAS version 9.4 
(SAS Institute, Cary, NC, USA).

Results

The study included 75 patients: 60 (80%) women and 15 
(20%) men. Mean (±SD) age at inclusion was 75.0 ± 7.3 
years. Sixty patients were on prednisone at study enroll-
ment with a median dose of 10 (IQR: 6.5, 55) mg/day. 
Twenty-five (33%) patients had at least 1 aPL antibody 
positive; 16 single positive, 7 double positive, and 2 triple 

MAIN POINTS
•	 aB2GP1 IgM was more frequent among patients 

with GCA with visual ischemia than those without 
visual ischemia

•	 Phosphatidylserine/prothrombin complex antibod-
ies were not associated with increased risk of arte-
rial or venous thrombosis in GCA

•	 Prospective studies are needed to evaluate antiphos-
pholipid antibodies at baseline and during follow in 
GCA patients to determine the overall prevalence of 
positive findings and the associated impact on vas-
cular features and outcomes
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positive. The aCL IgM was the most common positive 
study (n = 14), followed by aCL IgG (n = 6), PS/PT IgM (n = 5), 
PS/PT IgG (n = 4), aB2GP1 IgM (n = 4, and aB2GP1 IgG (n = 3. 
The mean disease duration from GCA diagnosis to blood 
draw was 29.1 months for all patients. The difference in 
mean disease duration prior to blood draw between 
patients who were positive or negative for aPL was not 
statistically significant (39.9 ± 40.8 vs. 23.7 ± 32.5 months, 
P = .098).

Out of the 75 patients, 19 (25%) experienced at least 1 epi-
sode of VI (see Table 1) attributable to GCA. The median 
prednisone dose at study enrollment was similar between 
patients with (20 mg/day; IQR 10-60) and without (10 mg/
day; IQR: 5-40) a history of GCA-associated VI (P = .11). 
There were no statistically significant differences in the 
prevalence of HTN, DM, HLD, or Afib between those who 
experienced VI and those who did not. There was no dif-
ference between having any aPL study positive among 
those with VI (8/19; 42%) and those without VI (17/56; 
30%; P = .35). However, when comparing the presence of 

individual aPL antibodies aB2GPI IgM was found to be 
associated with the presence of VI (P = .048). There was 
no statistical relationship between the titer of aPL and 
the presence of VI.

Nine patients experienced an episode of PE or DVT dur-
ing a median follow-up of 9.7 (25th-75th percentile: 
5.6-14.9) years. There was no statistically significant asso-
ciation between the occurrence of PE/DVT and any of the 
risk factors: HTN, DM, HLD, or Afib. There was no asso-
ciation between having any aPL study positive and the 
development of PE/DVT (P = .58). However, when compar-
ing the presence of individual aPL antibodies aB2GPI IgG 
was found to be associated with the development of PE/
DVT (Hazard ratio [HR]: 14.46; 95% CI: 2.41-86.85; P = .0035). 
Ischemic stroke and TIA occurred in 9 patients during 
follow-up. There was no statistically significant associa-
tion between the occurrence of stroke/TIA and any of 
the risk factors: HTN, DM, HLD, or Afib. Antiphospholipid 
antibodies was not associated with an increased risk of 
developing ischemic stroke or TIA. Overall, 12 patients in 
this cohort were initiated on anticoagulation, 2 prior to 
the date of serum sample collection and 10 patients after. 
Only 1 patient in the cohort met formal classification cri-
teria for antiphospholipid antibody syndrome and was 
started on warfarin.

Overall, 16 patients in the entire cohort experienced at 
least 1 arterial or venous thrombotic event during fol-
low-up. There was a statistically significant association 
between the presence of aB2GPI IgG and the develop-
ment of any ischemic event (HR: 7.05; 95% CI: 1.42-35.00; 
P = .017), which was slightly attenuated after adjustment 
for HLD (HR: 5.39; 95% CI: 1.08-26.96; P = .040).

Discussion

The incidence of venous thromboembolic events in a 
cohort with GCA is estimated at 13.3 per 1000 person-
years.4 There is an almost 2.5-fold increase in the risk of 
venous thromboembolic events among patients with 
GCA.4 In this study, 43% of the cohort had at least 1 
venous or arterial thrombotic event. Due to the percent-
age of venous and arterial thrombotic events seen in 
GCA, it is important to consider etiologic reasons for this 
occurrence.

Data on the association between traditional thrombotic 
risk factors and the occurrence of venous thrombosis 
remain inconclusive. Some evidence suggests that tra-
ditional cardiovascular risk factors, particularly essential 
HTN, increase the risk of severe ischemic events among 
patients with GCA.12 However, other studies indicate that 
no specific traditional risk factor has been definitively 
linked to an increased occurrence of venous thrombo-
embolic events in this patient population.13

A few earlier reports have demonstrated that different aPL 
subtypes are prevalent in GCA and may become negative 
after treatment, although the contribution to thrombotic 

Table 1.  Characteristics of Patients with Giant Cell Arteritis 
in Relation to Presence or Absence of Visual Ischemia

Characteristic*

No Visual 
Ischemia

(n = 56)

Visual 
Ischemia

(n = 19)
Total

(n = 75) P
Age, years, 
mean (±SD)

74.4 (±6.9) 76.5 (±8.3) 75.0 (±7.3) .15

Sex, female 46 (82%) 14 (74%) 60 (80%) .43

Hypertension 42 (75%) 13 (68%) 55 (73%) .58

Diabetes 
mellitus

11 (20%) 3 (16%) 14 (19%) .71

Hyperlipidemia 39 (70%) 15 (79%) 54 (72%) .44

Atrial fibrillation 20 (36%) 6 (32%) 26 (35%) .74

aPS/PT IgG  3 (5%) 1 (5%) 4 (5%) 1.00

aPS/PT IgM 4 (7%) 1 (5%) 5 (7%) 1.00

aB2GPI IgG 2 (4%) 1 (5%) 3 (4%) 1.00

aB2GPI IgM 1 (2%) 3 (16%) 4 (5%) .048**

aCl IgG  4 (7%) 2 (10%) 6 (8%) .64

aCl IgM 10 (18%) 4 (21%) 14 (19%) .74

aPL total  17 (30%) 8 (42%) 25 (33%) .35

Composite aPL ​ ​ ​ .74

  Single 11 (20%) 5 (26%) 16 (21%) ​

  Double 5 (9%) 2 (10%) 7 (9%) ​

  Triple 1 (2%) 1 (5%) 2 (3%) ​

Prednisone use 47 13 60 ​

 � Dose, mg/day, 
median (IQR)

10 (5, 40) 20 (10, 60) 13.8 (5.5, 40) .11

aB2GPI, anti-beta-2 glycoprotein I; aCL, anticardiolipin; aPL, anti-
phospholipid antibodies; aPS/PT, antiphosphatidylserine prothrom-
bin; IQR, interquartile range; SD, standard deviation.
*Values in table are n (%) unless otherwise specified. P-values were 
obtained using Fisher’s Exact test when there was a value with n < 5, 
otherwise the chi-square test was used.
**Statistically significant.
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events was not clear.14 In this study, aB2GPI IgM positiv-
ity was found to be significantly associated with VI, an 
association not previously observed in the literature. 
Despite limited data, some reports suggest that early use 
of systemic anticoagulation, such as warfarin or intrave-
nous heparin, in combination with glucocorticoids, may 
improve outcomes—particularly visual impairment—in 
patients with GCA who have positive aPL.15 Visual ische-
mia related to GCA is a medical emergency, requiring 
prompt initiation of treatment. It remains undetermined 
whether the detection of aPL in patients with GCA is 
transient due to an active inflammatory state or due to 
chronic immunologic disturbance. Therefore, the impor-
tance of checking aPL in patients with VI associated with 
GCA remains uncertain because it is unknown whether 
a positive result should prompt a change in treatment 
approach. In order to determine the persistence of aPL 
positivity, aPL should be checked 2 times separated by 
a minimum of 12 weeks within a span of 3 years. In order 
to understand more fully the presence of aPL and its 
short- and long-term impacts on GCA, a more systematic 
approach is needed. First, an estimation of prevalence at 
the time of diagnosis prior to treatment with repeat test-
ing during follow-up would be required. Second, among 
patients with aPL detected, well-designed studies evalu-
ating the use of anticoagulation and its impact on pre-
venting or regaining visual function would be necessary, 
prior to considering use in clinical practice.

Prior studies evaluating arterial and venous thrombosis 
in GCA have focused on lupus anticoagulant, aCL, and 
aB2GPI antibodies. Notably, this is the first study to evalu-
ate the prevalence of PS/PT antibodies in patients with 
GCA. The detection frequency of these antibodies was 
low, with no associated increased risk, suggesting that 
the additional utility of checking these antibodies may 
be limited.

This study must be interpreted in the context of its limi-
tations. First, the sample size was limited. Second, this 
study was based on stored serum samples collected for 
a biorepository. Lupus anticoagulant was not assessed 
at the time of initial sample collection and could not be 
tested on stored serum, so the presence or absence of 
lupus anticoagulant in this cohort is unknown. Third, 
the majority of patients in the cohort were receiving 
glucocorticoids at the time of study enrollment, which 
may have influenced aPL positivity or levels of positiv-
ity. Fourth, aPL testing was performed on the study 
entry sample without repeat samples available for test-
ing to confirm persistent antibody positivity. Indeed, 2 
consecutive positive aPL results are required, separated 
by 12 weeks and drawn within 3 years, to formally meet 
the clinical criterion for APS, which carries known risk of 
vascular thrombosis. Nevertheless, among patients with 
chronic rheumatic disease, such as GCA, it is possible that 
certain aPL antibodies may confer a higher risk than oth-
ers for arterial compromise, specifically VI. Further test-
ing to evaluate this possible association is needed.

aB2GP1 IgM aPL was more frequent among patients with 
GCA with VI than those without VI. Traditional cardiovas-
cular risk factors were not associated with increased risk 
of VI or DVT/PE, and only HLD was observed to be asso-
ciated with the composite arterial or venous thrombosis 
group. Further prospective studies with systematic labo-
ratory evaluation at the time of diagnosis are needed to 
determine the overall prevalence of aPL in patients with 
GCA. Among patients with positive aPL, repeat assess-
ments are required to understand whether these anti-
bodies persist in a subset or are only transiently observed. 
Investigation into the role of anticoagulation among 
patients with GCA with positive aPL and VI is warranted.

Data Availability Statement: The data that support the find-
ings of this study are available on request from the correspond-
ing author.

Ethics Committee Approval: This study was approved by the 
Ethics Committee of Mayo Clinic (Approval no.: 08-004669; 
Date: July 08, 2008).

Informed Consent: Written informed consent was obtained 
from the patients who agreed to take part in the study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept – M.K., K.J.W.; Design – M.K.; 
Supervision – M.K., K.W., C.C.; Resources – M.S.; Materials – M.K., 
C.C.; Data Collection and/or Processing – G.E.H., M.K.; Analysis 
and/or Interpretation – C.C., M.K.; Literature Search – G.E.H.; 
Writing Manuscript – G.E.H., M.K.; Critical Review – M.K., C.C., K.W.

Declaration of Interests: The authors have no conflicts of inter-
est to declare.

Funding: The authors declare that this study received no finan-
cial support.

References

1.	 Unizony  S, Lu  N, Tomasson  G, et  al. Temporal trends of 
venous thromboembolism risk before and after diagnosis of 
giant cell arteritis. Arthritis Rheumatol. 2017;69(1):176-184. 
[CrossRef]

2.	 Stark  K, Massberg  S. Interplay between inflammation and 
thrombosis in cardiovascular pathology. Nat Rev Cardiol. 
2021;18(9):666-682. [CrossRef]

3.	 Soriano A, Muratore F, Pipitone N, Boiardi L, Cimino L, Sal-
varani C. Visual loss and other cranial ischaemic complica-
tions in giant cell arteritis. Nat Rev Rheumatol. 2017;13(8):476-
484. [CrossRef]

4.	 Aviña-Zubieta JA, Bhole VM, Amiri N, Sayre EC, Choi HK. The 
risk of deep venous thrombosis and pulmonary embolism 
in giant cell arteritis: a general population-based study. Ann 
Rheum Dis. 2016;75(1):148-154. [CrossRef]

5.	 Tomasson G, Peloquin C, Mohammad A, et al. Risk for car-
diovascular disease early and late after a diagnosis of giant-
cell arteritis: a cohort study. Ann Intern Med. 2014;160(2):73-
80. [CrossRef]

6.	 Esen I, Arends S, Dalsgaard Nielsen B, et al. Metabolic features 
and glucocorticoid-induced comorbidities in patients with 

https://doi.org/10.1002/art.39847
https://doi.org/10.1038/s41569-021-00552-1
https://doi.org/10.1038/nrrheum.2017.98
https://doi.org/10.1136/annrheumdis-2014-205665
https://doi.org/10.7326/M12-3046


Archives of Rheumatology 2025;40(4):422-426� Hasbani et al. Antiphospholipid Antibodies and Giant Cell Arteritis

426

giant cell arteritis and polymyalgia rheumatica in a Dutch 
and Danish cohort. RMD Open. 2023;9(1):e002640. [CrossRef]

7.	 El Hasbani  G, Viola  M, Sciascia  S, Taher  AT, Uthman  I. 
Antiphospholipid antibodies in inflammatory and autoim-
mune rheumatic and musculoskeletal diseases beyond 
lupus: a systematic review of the available evidence. Rheu-
matol Ther. 2021;8(1):81-94. [CrossRef]

8.	 Espinosa  G, Tàssies  D, Font  J, et  al. Antiphospholipid anti-
bodies and thrombophilic factors in giant cell arteritis. 
Semin Arthritis Rheum. 2001;31(1):12-20. [CrossRef]

9.	 Zhang  Y, Su  Y, Guo  H, et  al. Anti-phosphatidylserine/pro-
thrombin complex antibodies (aPS/PT) increase the risk for 
thrombosis based on lupus anticoagulant positivity. Clin 
Biochem. 2023;112:17-23. [CrossRef]

10.	 Miyakis  S, Lockshin  MD, Atsumi  T, et  al. International con-
sensus statement on an update of the classification criteria 
for definite antiphospholipid syndrome (APS). J Thromb 
Haemost. 2006;4(2):295-306. [CrossRef]

11.	 Perneger  TV. What's wrong with Bonferroni adjustments. 
BMJ. 1998;316(7139):1236-1238. [CrossRef]

12.	 Gonzalez-Gay  MA, Piñeiro  A, Gomez-Gigirey  A, et  al. Influ-
ence of traditional risk factors of atherosclerosis in the devel-
opment of severe ischemic complications in giant cell arte-
ritis. Med (Baltim). 2004;83(6):342-347. [CrossRef]

13.	 Emmi G, Silvestri E, Squatrito D, et al. Thrombosis in vascu-
litis: from pathogenesis to treatment. Thromb J. 2015;13:15. 
[CrossRef]

14.	 Espinoza LR, Jara LJ, Silveira LH, et al. Anticardiolipin anti-
bodies in polymyalgia rheumatica-giant cell arteritis: asso-
ciation with severe vascular complications. Am J Med. 
1991;90(4):474-478. [CrossRef]

15.	 Buono  LM, Foroozan  R, de Virgiliis  M, Savino  PJ. Heparin 
therapy in giant cell arteritis. Br J Ophthalmol. 2004;88(2):298-
301. [CrossRef]

https://doi.org/10.1136/rmdopen-2022-002640
https://doi.org/10.1007/s40744-020-00273-w
https://doi.org/10.1053/sarh.2001.23499
https://doi.org/10.1016/j.clinbiochem.2022.12.007
https://doi.org/10.1111/j.1538-7836.2006.01753.x
https://doi.org/10.1136/bmj.316.7139.1236
https://doi.org/10.1097/01.md.0000145369.25558.b5
https://doi.org/10.1186/s12959-015-0047-z
https://doi.org/10.1016/0002-9343(91)80088-4
https://doi.org/10.1136/bjo.2003.021592

