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Abstract
Background: Recurrence	risk	of	systemic	 lupus	erythematosus	 (SLE)-	associated	ve-
nous	thromboembolism	(VTE)	is	unclear.
Aim: To	determine	the	recurrence	risk	of	SLE-	associated	VTE	overall	and	by	presence	
of	provoking	factors	and	SLE	flares.
Methods: A	multicenter,	retrospective	cohort	study	was	conducted	among	patients	
with	first	SLE-	associated	VTE	who	discontinued	anticoagulation.	SLE	flares	were	de-
fined	as	Systemic	Lupus	Erythematosus	Disease	Activity	Index	2000	greater	than	4.	
The	primary	outcome	was	recurrent	VTE.	Incidence	rates	and	cumulative	incidences	
were	 calculated	 by	 presence	 of	 provoking	 factors	 and	 antiphospholipid	 syndrome	
(APS)	at	index	VTE.	The	hazard	ratio	(HR)	for	recurrence	after	SLE	flare–	associated	
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Essentials

•	 Recurrence	risk	of	systemic	lupus	erythematosus	(SLE)-	associated	venous	thrombosis	is	not	known.
•	 We	determined	the	recurrence	risk	stratified	by	provoking	factor	and	antiphospholipid	syndrome	(APS).
•	 APS	seems	to	mainly	determine	recurrence	risk,	besides	provoking	factor.

1  |  INTRODUC TION

Systemic	lupus	erythematosus	(SLE)	is	associated	with	a	thrombotic	
tendency due to chronic inflammation and the potential presence of 
antiphospholipid antibodies.1

In	 general,	 after	 the	 initial	 phase	 of	 anticoagulant	 therapy	
for	 venous	 thromboembolism	 (VTE),	 a	 decision	 is	made	 for	 either	
discontinuation or indefinite continuation of anticoagulant ther-
apy	 depending	 on	 the	 estimated	 risk	 of	 recurrent	VTE.2	Only	 pa-
tients	 in	 whom	 the	 recurrence	 risk	 exceeds	 the	 risk	 of	 potential	
anticoagulant-	associated	bleeding	are	deemed	to	benefit	from	anti-
coagulant	therapy.	Although	we	know	that	the	risk	of	incident	VTE	
is	higher	in	patients	with	SLE,	a	systematic	review	by	Borjas	Howard	
et al.3	showed	that	a	gap	in	knowledge	about	the	recurrence	risk	is	
present.

Several	 aspects	 of	 SLE	 might	 contribute	 to	 a	 higher	 or	 lower	
recurrence	risk	and,	consequently,	are	an	argument	to	continue	or	
discontinue	anticoagulant	therapy,	respectively.	As	a	chronic	disor-
der,	 SLE	 could	 be	 considered	 as	 a	 persistent	 risk	 factor	 for	 recur-
rent	VTE,	especially	 in	the	presence	of	secondary	APS.4 However, 
data	 on	 the	 recurrence	 risk	 in	 relation	 to	 other	 transient	 provok-
ing	factors	of	VTE	(e.g.,	estrogen-	containing	oral	contraceptives)	are	
lacking.

Although	SLE	is	a	persistent	risk	factor,	the	relapsing–	remitting	
disease	 course	 may	 indicate	 a	 more	 fluctuating	 character.	 In	 in-
flammatory	 bowel	 disease,	 the	 risk	 of	 VTE	 is	 higher	 during	 flares	
compared to periods of remission.5	 Furthermore,	 Zöller	 et	 al.6 
demonstrated	that	the	risk	of	incident	of	pulmonary	embolism	(PE)	
was	highest	in	the	first	year	after	SLE	diagnosis	and	declined	steeply	
thereafter. This suggests that when inflammatory activity subsides 
by	 adequate	 treatment,	 the	 trigger	 for	 a	 hypercoagulable	 state	
wanes.	This	concept	for	a	lower	recurrence	risk	after	inflammation-	
associated	VTE	was	recently	demonstrated	for	transient	mild	ambu-
latory infections.7

Altogether,	we	aimed	to	described	the	natural	history	of	recur-
rent	VTE	in	patients	with	SLE	and	explore	the	effect	of	SLE	disease	
activity	at	time	of	the	VTE	on	this	risk.

2  |  METHODS

2.1  |  Study design

Between	 2018	 and	 2021,	 we	 conducted	 a	 retrospective	 cohort	
study in 12 academic medical centers and teaching hospitals in the 
Netherlands (Supplementary	 Material).	 Data	 were	 anonymously	

index	VTE	was	estimated	with	Cox	regression,	adjusted	for	provoking	factor	presence	
and	APS.
Results: Eighty	patients	were	included	with	21	recurrent	VTEs	in	median	8 years.	For	
provoked	 index	VTE,	 the	 recurrence	rate	 in	patients	without	APS	was	1.1	per	100	
person-	years	(PY;	95%	confidence	interval	[CI],	0.1–	3.1)	and	in	the	presence	of	APS	
3.5	 per	 100	PY	 (95%	CI,	 0.9–	8.9),	 yielding	 cumulative	 incidences	 of	 7.5%	 (95%	CI,	
1.2%–	21.7%)	 and	31.4%	 (95%	CI,	 6.3%–	61.6%)	 respectively.	 For	unprovoked	 index	
VTE,	these	analogous	rates	were	3.8	per	100	PY	(95%	CI,	1.2–	9.0)	and	16.7	per	100	
PY	(95%	CI,	4.5–	42.7),	with	cumulative	incidences	of	33.7%	(95%	CI,	10.7%–	58.9%)	
and	54.2%	(95%	CI,	10.7%–	84.5%),	respectively.	Forty-	six	index	VTEs	were	flare	as-
sociated,	and	the	adjusted	HR	for	recurrence	was	0.4	(95%	CI,	0.1–	1.8)	compared	to	
those	without	flares	at	their	index	VTE.
Conclusion: Antiphospholipid	syndrome	is	the	main	determinant	for	recurrence	risk	
of	SLE-	associated	VTE	irrespective	of	presence	of	a	provoking	factor.	Future	research	
should	attempt	to	confirm	that	flare-	associated	VTE	has	a	lower	recurrence	risk.

K E Y W O R D S
antiphospholipid syndrome, inflammation, systemic lupus erythematosus, thrombosis, venous 
thromboembolism
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collected from medical records. Permission for the use of personal 
and medical data was obtained following local practices in each hos-
pital	(i.e.,	informed	consent	or	an	opt-	out	procedure)	in	accordance	
with	the	Dutch	Medical	Treatment	Contracts	Act	and	the	European	
General	 Data	 Protection	 Regulation.	 A	 waiver	 for	 the	 Medical	
Research	Involving	Human	Subjects	Act	was	granted	by	the	Medical	
Ethical	 Committee	 of	 the	 University	 Medical	 Centre	 Groningen	
(UMCG)	 (METc	 2019/139),	 and	 the	 study	 was	 locally	 registered	
(UMCG	research	register	201900135).

2.2  |  Participants

Patients	with	a	 record	of	a	confirmed	SLE	diagnosis,	 in	 the	period	
of	1980	 to	2019,	 and	a	VTE	were	 identified	by	 screening	medical	
reports	by	the	treating	physician	and/or	researcher.	VTE	was	defined	
as	a	proximal	deep	vein	thrombosis	(DVT)	of	the	lower	extremities	
and/or	a	PE	treated	with	at	least	3	months	of	anticoagulant	therapy.	
Patients	with	a	first	VTE	(the	index	VTE)	that	was	SLE	associated	and	
who	stopped	anticoagulation	therapy	were	eligible	for	 inclusion.	A	
VTE	was	considered	SLE	associated,	if	the	VTE	was	diagnosed	within	
a	year	before	formal	diagnosis	of	SLE	or	thereafter,	as	stated	in	the	
medical records.

A	 distinction	 was	 made	 between	 objective	 and	 nonobjective	
index	VTE.	DVT	and/or	PE	confirmed	by	imaging	results	was	consid-
ered	as	an	objective	index	VTE.	Nonobjective	index	VTEs	were	VTE	
stated in medical records with confirmed anticoagulation treatment 
for at least 3 months.

Patients	younger	 than	18 years	of	age	at	 the	 time	of	 the	 index	
VTE	 and	 those	 treated	with	 indefinite	 anticoagulation	 therapy	 or	
with	a	history	of	VTE	before	a	SLE-	associated	VTE	were	excluded.

2.3  |  Follow- up

Follow-	up	started	at	the	date	of	discontinuation	of	anticoagulation	
therapy	for	the	index	VTE	and	ended	at	date	of	last	known	contact	

at the hospital, date of death, or start of anticoagulation therapy for 
a	 reason	other	 than	 recurrent	VTE.	A	visual	 representation	of	 the	
study timeline is provided in Figure 1.

2.4  |  Outcome

The	primary	outcome	 is	 recurrent	VTE,	defined	as	 thrombosis	 in	
any deep venous system, including the calf veins, and pulmonary 
embolism. We made a distinction between objectively confirmed 
(i.e.,	by	medical	imaging)	and	nonobjectively	confirmed	(i.e.,	only	a	
mention	of	VTE	and	3	months	of	anticoagulation	therapy)	recurrent	
VTE.	In	case	of	recurrent	DVT	after	an	index	VTE,	a	recurrence	was	
adjudicated	if	recurrent	DVT	occurred	in	the	contralateral	leg.	If	a	
recurrence occurred in the ipsilateral leg, an independent reviewer 
was	 consulted	 (JB	 or	KM).	 In	 this	 case,	 a	 recurrence	was	 adjudi-
cated a new venous segment was affected compared to baseline 
ultrasound	after	index	DVT	or,	when	a	baseline	ultrasound	was	not	
available, if a new venous segment was affected compared to the 
index	DVT.	Deaths	were	independently	adjudicated	by	two	review-
ers	 (SB	 and	 JB)	 according	 to	 the	 cause-	of-	death	 classification	 in	
VTE	studies	of	the	Standardization	and	Scientific	Committee	of	the	
ISTH.10

2.5  |  Covariates

Presence	 of	 provoking	 factor,	 antiphospholipid	 syndrome	 (APS),	
and	SLE	activity,	 expressed	as	 the	Systemic	Lupus	Erythematosus	
Disease	 Activity	 Index	 2000	 (SLEDAI-	2K),9	 at	 index	 VTE	 were	
collected as covariates from medical records.

Presence	of	a	provoking	factor	and	APS	were	used	as	dichoto-
mous	covariates.	Provoking	factors	were	surgery,	use	of	estrogen-	
containing contraception, pregnancy and/or puerperium, being 
bedridden	for	more	than	3 days,	(cast)	immobilization	of	a	lower	ex-
tremity, hospital admission, and presence of a central venous cathe-
ter.	APS	was	defined	according	to	the	revised	Saporro	classification	

F I G U R E  1 Study	timeline.	SLE,	systemic	lupus	erythematosus;	VTE,	venous	thromboembolism.
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2006 and was considered present if diagnosed before or in the 
course	of	the	index	VTE.12

Systemic	 lupus	 erythematosus	 activity	 was	 expressed	 as	 the	
SLEDAI-	2K,	a	clinical	score	quantifying	disease	activity	over	differ-
ent	organ	systems.	The	SLEDAI-	2K	was	treated	as	a	continuous	and	
dichotomous covariate with a cutoff of greater than 4, which is con-
sidered	as	active	SLE	(i.e.,	a	flare).10

We	 collected	 the	 SLEDAI-	2K	 from	 patient	 visits	 at	 the	 rheu-
matologist	or	clinical	 immunologists	 related	 to	 the	 index	VTE	or	a	
visit	 closest	 to	 the	 index	VTE	with	 a	maximum	of	 a	month.	 If	 the	
SLEDAI-	2K	was	not	reported,	the	score	was	manually	calculated	by	
clinical information available for this visit. Here, we assumed that 
a	 certain	 sign	 or	 symptom	 from	 the	 SLEDAI-	2K	 was	 not	 present	
if	not	 reported.	 If	 there	were	no	visits	 around	 the	 index	VTE,	 the	
SLEDAI-	2K	was	considered	missing.

Ethnicity,	sex,	age	at	SLE,	and	VTE	diagnosis	were	collected	as	
descriptive variables.

2.6  |  Statistical analysis

We	estimated	the	incidence	of	recurrent	VTE	by	dividing	number	of	
events	by	total	follow-	up	time	in	years	and	stratified	by	presence	of	
provoking	factor	and	APS	at	index	VTE.

Cumulative incidence was estimated, with death as competing 
risk.	Follow-	up	was	censored	at	last	known	hospital	visit.

The	influence	of	SLE	activity	at	index	VTE	on	the	risk	of	recur-
rent	VTE	was	estimated	in	a	cause-	specific	Cox	regression	adjusted	
for	presence	of	provoking	factor	and	APS	at	index	VTE.

Primarily,	complete	cases	were	analyzed.	Due	to	missing	data	in	
the	presence	of	a	provoking	factor	and	SLE	activity	at	index	VTE,	a	
post	hoc	best-		versus	worst-	case	analysis	was	performed,	to	explore	
the range of uncertainty in the found estimates. For the incidence 
calculation, the best case entailed that all missing values in the pres-
ence	of	a	provoking	factor	at	index	VTE	were	imputed	to	unprovoked	
and worst case the opposite (i.e., all missing values imputed to pro-
voked).	Similarly,	we	created	four	extreme	scenarios	for	the	influence	
of	SLE	activity	on	 the	 recurrence	 risk.	Missing	values	 in	provoking	
factor	and	dichotomous	SLEDAI-	2K	at	index	VTE	were	imputed	ac-
cording	to	following	combinations:	(1)	unprovoked	and	SLEDAI-	2K	of	
4	or	less,	(2)	unprovoked	and	SLEDAI-	2K	index	greater	than	4,	(3)	pro-
voked	and	SLEDAI-	2K	of	4	or	less,	and	(4)	provoked	and	SLEDAI-	2K	
greater than 4. Finally, we performed a sensitivity analysis including 
only	patients	with	an	objectively	confirmed	index	VTE.

Analyses	were	performed	 in	R	3.6.2.	 (R	Core	Team)	with	pack-
ages	“survival,”	“cmprsk,”	and	“ggplot2.”

3  |  RESULTS

3.1  |  Baseline characteristics

We	identified	152	patients	with	SLE	and	a	history	of	VTE.	After	ex-
clusion	of	ineligible	patients,	80	patients	with	a	SLE-	associated	index	

VTE	were	included	(Figure 2).	Baseline	characteristics	are	provided	
in Table 1.

Half	of	the	index	VTEs	were	provoked	by	the	use	of	estrogen-	
containing contraceptives (n =	 22	 [28%]),	 hospitalization	 (n = 14 
[18%]),	pregnancy/puerperium	(n =	10	[13%]),	and	surgery/(trauma)	
immobilization	(n =	10	[12%]).	Fifty-	eight	of	80	index	VTEs	were	ob-
jectively	confirmed	(i.e.,	confirmed	by	medical	imaging).

Median	 follow-	up	 time	was	 8	 (interquartile	 range	 [IQR],	 3–	16)	
years.	Follow-	up	differed	between	patients	with	an	objectively	con-
firmed	and	nonobjectively	confirmed	VTE	(8	[IQR,	3–	9]	vs.	13	[IQR,	
9–	12]	years).	Four	patients	were	lost	to	follow-	up,	and	five	patients	
died	during	follow-	up.	Cause	of	death	was	other	than	PE	in	four	pa-
tients and could not be determined in one patient. Three patients 
were censored because of start of anticoagulation therapy for rea-
sons	other	than	recurrent	VTE.

3.2  |  Risk of recurrence after SLE- associated VTE

During	 674	person-	years	 (PY)	 of	 follow-	up	 (median,	 8 years),	 21	
patients	 suffered	 from	 recurrent	 VTE,	 of	which	 16	were	 objec-
tively	 confirmed.	 Seven	 recurrences	 concerned	 PE,	 11	 proximal	
DVT,	and	three	were	other	VTE.	Four	recurrences	were	provoked	
(Table S1).

This	accumulated	in	an	incidence	rate	of	3.1	(95%	CI,	1.9–	4.8)	per	
100	PY.	Incidence	rates	of	recurrent	VTE	stratified	by	the	presence	
of	provoking	factor	and	secondary	APS	at	index	VTE	are	displayed	in	
Table 2. This analysis suggests that there is an incremental associa-
tion	between	the	existence	of	these	factors	on	the	risk	of	recurrent	
VTE,	with	secondary	APS	having	the	strongest	influence.	A	cumula-
tive incidence plot is shown in Figure 3,	again	stratified	by	provoking	
factor	and	secondary	APS	at	index	VTE.	A	table	with	the	cumulative	
incidences	at	1,	5,	and	10 years	is	available	in	Table	S2.

3.3  |  Influence of SLE activity at index VTE on 
risk of recurrent VTE

Table 3	 shows	 the	 results	 of	 the	 cause-	specific	 Cox	 regression	
analysis	 estimating	 the	 influence	 of	 SLE	 activity	 at	 index	 VTE	 on	
the	risk	of	recurrent	VTE.	When	modeled	as	a	continuous	variable,	
the	risk	of	recurrent	VTE	is	decreased	by	10%	per	SLEDAI-	2K	index	
point,	although	not	statistically	significant.	A	consistent	result	was	
seen	when	 the	 SLEDAI-	2K	was	modeled	 as	 a	 categorical	 variable	
with	a	cutoff	of	4.	A	disease	flare	(i.e.,	SLEDAI-	2K	greater	than	4)	at	
time	of	index	VTE	was	associated	with	a	lower	risk	of	recurrent	VTE	
(adjusted	hazard	ratio	[HR],	0.4	[95%	CI,	0.1–	1.8]).	However,	this	was	
again not statistically significant.

3.4  |  Sensitivity analysis

Results	of	the	best–	worst-	case	analysis	to	explore	the	range	of	un-
certainty	introduced	by	missing	data	in	the	presence	of	a	provoking	
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factor	and	SLE	activity	at	index	VTE	are	provided	in	the	Supporting	
Information.

The	 point	 estimates	 for	 the	 incidences	 of	 recurrent	VTE	 after	
provoked	and	unprovoked	index	VTE	without	APS	in	the	best	and	
worst	case	were	quite	similar	(Tables	S3–	S5).	The	point	estimates	re-
currences	after	provoked	and	unprovoked	index	VTE	with	APS	were	
farther apart (Tables S3–	S5).	Overall,	in	both	scenarios,	trends	were	
unchanged from the main analysis.

Regarding	 the	 influence	of	SLE	activity	 (dichotomous)	at	 index	
VTE	on	the	risk	of	recurrent	VTE,	all	four	explored	scenarios	showed	
similar associations, with point estimates of nonsignificant adjusted 
HRs ranging from 0.5 to 0.8 (Table S6).

When restricting the analysis to only objectively con-
firmed	 index	 VTE,	 all	 results	 were	 in	 line	 with	 the	 main	 analysis	
(Table S7).

4  |  DISCUSSION

In	 this	 retrospective	 cohort	 study	with	 80	patients	with	 SLE,	 one	
quarter	of	whom	had	a	secondary	APS,	we	have	provided	incidence	
estimates	of	recurrence	after	a	first	VTE.	As	expected,	we	found	an	
incremental	 relationship	between	 the	existence	of	 an	unprovoked	
index	VTE	and	 secondary	APS.	The	point	 estimate	 for	 recurrence	
risk	 was	 lowest	 in	 patients	 with	 a	 provoked	 index	 VTE	 without	
a	 secondary	 APS	 (i.e.,	 1.1	 per	 100	 PY).	 The	 point	 estimate	 of	
provoked	index	VTE	with	a	secondary	APS	was	three	times	higher	
and	 similar	 to	 the	 point	 estimate	 of	 an	 unprovoked	 index	 VTE	
without	secondary	APS	(i.e.,	3.5	and	3.8	per	100	PY,	respectively).	
Patients	 with	 an	 unprovoked	 index	 VTE	 with	 a	 secondary	 APS	
had	 the	highest	 risk	of	 recurrence,	which	was	 fourfold	 the	 risk	of	
unprovoked	index	VTE	without	a	secondary	APS	(i.e.,	16.7/100	PY).	

Of	note,	CIs	were	imprecise	and	overlapping,	except	for	unprovoked	
VTE	 with	 secondary	 APS	 and	 provoked	 VTE	 without	 secondary	
APS.	However,	not	unexpectedly,	this	suggests	that	the	recurrence	
risk	 is	 mainly	 determined	 by	 the	 presence	 of	 APS	 at	 index	 VTE.	
Furthermore,	we	explored	the	effect	of	SLE	activity	at	index	VTE	on	
the	risk	of	recurrent	VTE.	This	analysis	suggested	that	active	disease	
(i.e.,	 a	 flare)	may	act	 as	 a	 transient	provoking	 factor	 and	might	be	
associated	with	a	 lower	risk	of	 recurrence.	However,	 these	results	
should	be	interpreted	with	caution	because	of	the	small	sample	size	
of this study.

Not	many	studies	have	looked	into	the	risk	of	recurrent	VTE	in	
autoimmune diseases. We are not aware of any that have studied 
SLE	specifically.	The	largest	study	included	1305	patients	from	the	
RIETE	 registry	with	 different	 autoimmune	 disorders,	 including	 97	
patients	with	SLE.11	The	overall	 incidence	of	 recurrent	VTE	 in	pa-
tients with the autoimmune disorders was higher than in our study 
(6.5	vs.	3.1/100	PY).	This	could	likely	be	attributed	to	the	fact	that	
our	 population	 suffered	 from	more	 provoked	 indexVTEs	 (50%	 vs.	
43%),	 which	 were	 mainly	 estrogen-	containing	 oral	 contraceptives	
related,	as	could	be	expected	from	a	population	predominantly	con-
sisting of women in the reproductive age.

As	mentioned	before,	 the	strength	of	our	study	 is	 the	use	of	
real-	life	 clinical	data.	Patients	with	SLE	are	closely	monitored	at	
the hospital, allowing us to retrospectively collect data over a con-
siderable	length	of	follow-	up.	Some	concerns	may	arise	regarding	
the	quality	of	data	in	patients	with	the	longest	follow-	up,	as	older	
medical documentation may have been scantier. We considered 
this in the sensitivity analysis including only objectively confirmed 
index	VTEs.	Patients	who	contributed	the	longest	follow-	up	were	
the	 ones	 with	 nonobjectively	 confirmed	 index	 VTE.	 Excluding	
these patients did not change the results in comparison with the 
main analysis.

F I G U R E  2 Patient	flow.



6 of 9  |     BHOELAN et al.

This study was limited in some aspects, among which was the 
small	sample	size,	resulting	 in	wide	CIs.	However,	one	should	real-
ize	 that	 this	 issue	 is	 hard	 to	 overcome.	 SLE	 is	 a	 rare	 disease	with	
an	incidence	ranging	from	0.9	to	5.5	per	100,000	PY.13 The afore-
mentioned	study	with	data	from	the	RIETE	registry	illustrated	why	
it	 is	hardly	feasible	to	design	a	 larger	study.	Of	the	eligible	51,913	
patients	with	a	first	VTE,	only	97	comprised	patients	with	SLE.

To	overcome	the	issue	of	a	small	sample	size,	we	have	included	
patients over a considerable period, namely, 1980 to 2019. During 
this	 period,	 the	 prescription	 of	 hydroxochloroquine	 has	 increased	
to improve the recurrence rate. Patients with a more recent first 
VTE	 are	 possibly	 more	 often	 treated	 with	 hydroxochloroquine.	
Hydroxochloroquine	 decreases	 the	 risk	 of	 thrombosis	 in	 patients	
with	SLE,	but	its	effect	on	risk	of	recurrent	thrombosis	is	not	known.	
We	 could	 not	 analyze	 the	 difference	 in	 recurrent	VTE	 in	 patients	
who	were	treated	with	hydroxochloroquine	at	index	VTE	and	those	
who	did	not.	Also,	we	could	not	analyze	the	modifiable	effect	of	hy-
droxochloroquine,	initated	after	the	index	VTE.

Despite	the	small	sample	size,	we	have	stratified	the	analyses	by	
the	presence	of	provoking	factor	and	secondary	APS	at	index	VTE,	
as we considered these clinically relevant determinants of recurrent 
VTE.	This	has	led	to	small	subgroups	and	point	estimates	with	rather	
wide	CIs.	These	 results	 should	 therefore	be	 interpreted	with	 cau-
tion.	Ideally,	we	would	have	stratified	by	sex,	but	the	proportion	of	
men in this study was too small to do this reliably.

The retrospective nature of this study also limited the assess-
ment	of	SLE	activity	at	time	of	index	VTE.	Our	method	might	have	
underestimated	SLE	activity	and	could	therefore	have	led	to	an	over-
estimation	of	the	inverse	association	with	recurrence	risk.	However,	
the	SLEDAI-	2K	 is	most	suitable	 for	explorative	analysis	 in	a	 retro-
spective study.14,15 Data on changes in treatment regimen to define 
flare were not reliably available and therefore not collected.

There might have been an underestimation of the recurrence 
risk	in	this	study.	As	depicted	in	the	flowchart,	16	patients	were	not	
included in the analysis because anticoagulant therapy was contin-
ued	indefinitely	at	the	discretion	of	their	treating	physician.	In	a	few	
patients,	this	was	because	of	the	presence	of	APS.	In	the	remaining	
patients, the reason for continuation of anticoagulant therapy was 
not readily available in the medical charts. However, it is conceivable 
that	this	was	because	of	an	anticipated	high	recurrence	risk.

Finally,	there	were	some	missing	data	in	the	presence	of	provok-
ing	 factor	and	SLE	disease	activity	at	 index	VTE.	Presumably,	 this	
missingness	 was	 not	 at	 random.	 Best-		 versus	 worst-	case	 analysis	
was performed as an attempt to account for this and did not lead 
to different results. Furthermore, we did not collect data on arterial 
thrombotic events and a population who continued anticoagulation.

The	 explorative	 inverse	 association	 between	 high	 SLE	 activity	
and	recurrence	risk	should	be	interpreted	with	caution	due	to	miss-
ing data but may introduce a new interesting hypothesis. The major-
ity	of	index	VTE	occurred	during	active	SLE	in	patients	with	available	
data	on	SLEDAI-	2K,	which	confirms	the	notion	that	a	flare	is	a	risk	
factor	for	VTE.	A	flare	is	temporary	once	adequately	treated	and	may	
act	as	a	transient	provoking	factor,	similar	to	other	known	transient	
provoking	 factors	 (e.g.,	 estrogen	use	and	surgery).	 If	 a	VTE	occurs	
during	SLE	 in	 remission,	 this	could	 indicate	that	 the	nonmodifiable	
constitutional	VTE	risk	of	a	person	is	higher,	especially	in	the	absence	
of	other	provoking	factors,	leading	to	a	higher	recurrence	risk.

We	acknowledge	that	we	cannot	provide	strict	recommendations	
for	 the	duration	of	 anticoagulant	 therapy	 for	 SLE-	associated	VTE,	
as	we	did	not	investigate	the	bleeding	risk	of	extended	therapeutic	

TA B L E  1 Baseline	characteristics

Total = 80

Age	at	SLE	diagnosis	(years),	median	(IQR) 29	(21–	40)

Age	at	first	VTE	(years),	median	(IQR) 31	(26–	51)

Sex	(female),	n	(%) 66	(83)

Ethnicity,	n	(%)

Caucasian 51	(64)

African/Caribbean 8	(10)

Asian 3	(4)

Other 2	(3)

Missing 16	(20)

Type	index-	VTE,	n	(%)

PE	with	or	without	DVT 45	(56)

Proximal	DVT 35	(44)

Objectively	confirmed	index	VTE,	n	(%) 58	(73)

SLEDAI-	2K	at	index-	VTE,	median	(IQR) 8	(5–	12)

Missing, n	(%) 22	(28)

Months	since	SLE	diagnosis,	median	(IQR) 27	(0–	128)

Provoked,	n	(%)

Yes 40	(50)

No 29	(36)

Missing, n	(%) 11	(14)

APS,	n	(%)

Yes 21	(26)

LAC	only 5

AC	or	B2GP	only 9

LAC + AC	or	B2GP 2

Triple 2

Unknown 3

No 55	(69)

Missing 4	(5)

Hydroxochloroquine,	n	(%)

Yes 20	(25)

No 34	(43)

Unknown 26	(33)

Mortality, n	(%) 5	(6)

FU	time	(years),	median	(IQR) 8	(3–	16)

Abbreviations:	AC,	anticardiolipin	antibiodies;	APS,	antiphospholipid	
syndrome;	B2GP,	anti-	b2-	glycoprotein	antibodies;	DVT,	deep	
vein	thrombosis;	FU,	follow-	up;	IQR,	interquartile	range;	LAC,	
lupus	anticoagulant;	SD,	standard	deviation;	SLE,	systemic	
lupus	erythematosus;	PE,	pulmonary	embolism;	VTE,	venous	
thromboembolism.
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anticoagulation therapy in this specific population. Data on this topic 
are scarce. However, we propose some clinical implications based on 
our data reflected against current guidelines.15

First,	our	data	are	too	preliminary	to	suggest	that	SLE	disease	ac-
tivity	should	be	taken	into	account	in	the	decision	for	the	duration	of	
anticoagulant	therapy.	If	an	inverse	association	between	SLE	activity	
at	index	VTE	with	recurrence	risk	is	confirmed	in	future	research,	it	
could be an argument against indefinite anticoagulant therapy in the 
presence	of	a	high	bleeding	risk.

Overall,	 the	 evidence	 supports	 continuing	 anticoagulant	 treat-
ment	in	patients	with	APS,	as	already	recommended	in	international	

guidelines,16 and supports discontinuation in patients with a pro-
voked	VTE	without	APS.	Recurrence	risk	of	unprovoked	VTE	with-
out	APS	seems	 to	be	 similar	 to	 the	 risk	 in	 the	general	population.	
This suggest that continuation of anticoagulant therapy should be 
considered.

5  |  CONCLUSION

This	 study	 indicated	 that	 APS	 is	 the	 main	 determinant	 for	 recur-
rence	risk	of	a	first	SLE-	associated	VTE.	Our	findings	suggest	that	

Provoked APS
Events 
(N/total)

Follow- up 
(years)

Incidence rate recurrence 
per 100 PY (95% CI)

Yes No 3/29 283 1.1	(0.2–	3.1)

Yes Yes 4/10 115 3.5	(0.9–	8.9)

No No 5/20 130 3.8	(1.2–	9.0)

No Yes 4/8 24 16.7	(4.5–	42.7)

Abbreviations:	APS,	antiphospholipid	syndrome;	CI,	confidence	interval;	PY,	person-	years.

TA B L E  2 Incidence	rate	stratified	by	
presence	of	provoking	factor	at	index	VTE	
and	APS	(complete	cases:	67)

F I G U R E  3 Cumulative	incidence	of	
recurrent	venous	thromboembolism	(VTE)	
stratified	by	presence	of	provoking	factor	
and	antiphospholipid	syndrome	at	index	
VTE	with	death	as	competing	risk.

TA B L E  3 Influence	of	disease	activity	at	time	of	index	VTE	at	risk	of	recurrent	VTE

SLEDAI- 2K Events N/total Follow- up (years)
Incidence rate recurrence per 100 
PY (95% CI)

Unadjusted HR (95% 
CI)

Adjusteda 
HR (95% CI)

Continuous — 0.9	(0.8–	1.0) 0.9	(0.8–	1.1)

≤4 5/12 58 8.6	(2.8–	20.1) Ref

>4 9/46 387 2.3	(1.1–	4.4) 0.3	(0.1–	1.0) 0.4	(0.1–	1.8)

Abbreviations:	CI,	confidence	interval;	HR,	hazard	ratio;	PY,	person-	years;	SLE,	systemic	lupus	erythematosus;	SLEDAI-	2K,	Systemic	Lupus	
Erythematosus	Disease	Activity	Index	2000.
aAdjusted	for	presence	of	provoking	factor	and	secondary	APS	at	index	VTE.	SLEDAI-	2K	score >4	is	associated	with	active	SLE	(i.e.,	a	flare).
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indefinite anticoagulant therapy may be warranted in patients with 
SLE	with	secondary	APS.	In	the	absence	of	APS	treatment,	decisions	
for	 SLE-	associated	VTE	may	be	 approached	 similar	 to	 the	 general	
population.	However,	studies	on	the	bleeding	risk	of	anticoagulant	
therapy	are	necessary	to	make	an	adequate	benefit–	risk	assessment.	
Furthermore,	active	SLE	disease	at	the	time	of	a	VTE	may	act	as	a	
transient	provoking	factor,	but	this	finding	needs	to	be	confirmed	in	
future research.
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