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SUPPLEMENTARY APPENDIX 9: Detailed background and justification for good 
practice statements and recommendations for contraception, fertility issues and 
menopause. 
 
2020 American College of Rheumatology Guideline for the Management of 
Reproductive Health in Rheumatic and Musculoskeletal Diseases 
 

Contraception: 

Contraception is an important aspect of care for reproductive-aged patients with 

rheumatic and musculoskeletal disease (RMD), especially those with uncontrolled 

active disease, on teratogenic medications, or with severe disease-related damage. 

Risks of unplanned pregnancy vary with the individual patient, but may include 

worsening of disease activity, including organ- or life-threatening maternal 

outcomes; adverse pregnancy outcomes such as pregnancy loss, severe prematurity, 

or growth restriction; and major birth defects in offspring.  The issue of contraception in 

RMD patients is especially important because these patients may not consistently use 

contraception, and when they do, they underuse effective contraception and/or use a 

less effective method (usually condoms) (1–3). 

 

Reversible contraception includes barrier methods, intrauterine devices (IUDs), and 

various forms of hormonal contraceptives (including combined estrogen-progestin and 

progestin-only). “Natural” or fertility awareness methods (that track the menstrual cycle 

to avoid intercourse at the time of ovulation) are least effective. Permanent 

contraceptive methods (i.e. bilateral tubal ligation or vasectomy) are not addressed in 

this guideline but represent very effective options for patients who have completed 

childbearing.  While we do not address elective termination of pregnancy in this 
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guideline, in serious or life-threatening situations it is be an important option worthy of 

discussion with the patient and her partner.  

 

Effectiveness of reversible contraceptive methods varies. Counseling should address 

not only the importance of contraceptive use but should also provide guidance on the 

safest and most effective methods for each particular patient. Perfect use and typical (or 

“real world”) use effectiveness are closest for methods not directly related to the act of 

intercourse and are nearly identical for long-acting reversible contraceptives (LARC) 

such as copper or progestin IUDs and the subdermal progestin implant (4). Recent 

prospective data from a United States general population cohort study found a 

contraceptive failure rate of 4.55 pregnancies per 100 participant-years for oral, patch 

and vaginal ring contraceptives versus 0.27 pregnancies per 100 participant-years for 

LARC methods (5). Efforts should be made to encourage use of highly effective 

contraceptive methods (LARC) where appropriate. However, if  highly effective and  

effective (estrogen-progestin or progestin-only)  contraceptive methods are 

contraindicated for medical or personal reasons, barrier contraception (male condom, 

female condom, diaphragm) is clearly preferable to no contraception. Additionally, 

barrier methods, unlike LARC, do confer some protection against sexually transmitted 

diseases.  

 

 
Uncomplicated RMD: 

 

In patients with RMD without SLE and without positive aPL: 

 

• We strongly recommend using hormonal 
contraceptives or IUDs over other less effective 

Not graded* 
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contraceptive options or no contraceptive method 
(GS1). 

 

• We conditionally recommend using IUDs or progestin 
subdermal implants over other hormonal contraceptive 
options (GS1A). 
 

Not graded* 

 

GS1. Justification for strong recommendation: 

We recommend using effective reversible contraception including estrogen-progestin, 

progestin only, or an IUD in RMD patients without SLE and without positive aPL. Briefly, 

positive aPL as defined for guideline recommendations means meeting laboratory 

criteria for APS, with or without the presence of clinical APS complications  (see  

Appendix 5). The recommendation is strong because these methods are more effective 

options than are barrier methods, fertility awareness and withdrawal in preventing 

unplanned pregnancy. Risks of unplanned pregnancy vary with the individual patient but 

may include worsening of disease activity (including organ- or life-threatening maternal 

outcomes), adverse pregnancy outcomes (pregnancy loss, severe prematurity or growth 

restriction), and major birth defects.  RMD patients require contraception that is 

effective, low risk, and associated with a high likelihood of adherence. Hormonal 

contraceptives fail 9% of the time, IUDs and progestin implants <1% of the time, and 

condoms, fertility based methods, and spermicide 18-28% of the time (6).  

 

GS1A. Justification for conditional recommendation: 

We recommend using IUDs and the progestin implant in RMD patients without SLE and 

without positive aPL because these methods are considered first line contraceptives for 

all appropriate candidates by the American College of Obstetrics and Gynecology 
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(ACOG), including nulliparous women and adolescents (6). Variability in patients’ values 

and preferences may affect the decision to use IUDs or the progestin implant. 

 

The progestin implant has fewer available data regarding side effects.  The implant 

includes a third generation progestin that has a slightly different side effect profile than 

do second generation progestins; while no studies suggest an adverse side effect 

profile with regard to bone loss, thrombosis or lipids, progestin implants are less well 

studied than are other forms of contraception. No increases in thrombotic risk or bone 

loss with the progestin (levonorgestrel) IUD have been noted in non-rheumatologic 

disease populations, including in patients at increased risk for thrombosis (7–9). The 

recommendation is conditional due to the absence of studies specifically in women with 

RMD using these methods of contraception.  All data are therefore indirect, based on 

studies of non-RMD women, though they do include women at increased thrombotic risk 

for other reasons.   

 

 
SLE: 

 

In patients with stable (low disease activity) SLE without 
positive aPL/APS: 

 

• We strongly recommend using estrogen-progestin pill 
or vaginal ring, progestin-only contraceptives, or IUDs 
over other less effective contraceptive options or no 
contraceptive method (GS2). 

 

Low - moderate 
 

• We conditionally recommend using IUDs and progestin 
implant over other hormonal contraceptive options 
(GS2A). 

Not graded* 

• We conditionally recommend against using the 
transdermal estrogen-progestin patch over other 
hormonal contraceptive options (GS2B). 

Not graded* 
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In patients with SLE where level of disease activity is 
moderate or severe (including active nephritis), we strongly 
recommend using progestin-only (progesterone pill, progestin 
implant, or DMPA) or IUD contraceptives and avoiding use of  
combined estrogen-progestin contraception (GS2C). 

 

Not graded* 

 

GS2. Justification for strong recommendation: 

We recommend using estrogen-progestin pill or vaginal ring, progestin-only, 

contraceptives or IUDs over less effective options or no contraceptive method for 

patients with SLE and without positive aPL because hormonal contraceptives, including 

combined estrogen-progestin contraceptives and the IUD, represent effective methods 

of contraception for most patients with SLE. The strong recommendation for highly 

effective or effective contraception is due to the high potential risk of unplanned 

pregnancy in women with SLE, including worsening of disease activity (with organ- or 

life-threatening maternal consequences), adverse pregnancy outcomes (pregnancy 

loss, severe prematurity or growth restriction), and major birth defects.  SLE patients 

require contraception that is effective, low risk and associated with a high likelihood of 

adherence. Hormonal contraceptives fail 9% of the time and IUDs and progestin 

implants fail <1% of the time as compared to 18-28% for condoms, fertility based 

methods, and spermicide (6).  

 

Estrogen-progestin contraceptives may be used in patients with SLE with stable, low 

disease activity and negative aPL antibodies (10,11). Two studies prospectively 

evaluated the safety of combined estrogen-progestin pills in patients with stable SLE 
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(one of them a randomized placebo-controlled study) and found no increased risk of 

flare. Risk of thrombosis was difficult to ascertain since enrollment criteria – specifically 

aPL status – were different between the two studies and blood clots occurred in both 

treatment and control arms (10,11). Additionally, no data suggest an increased risk of 

flare in SLE patients taking progestin-only oral contraceptives, although rates of 

discontinuation due to gynecologic side effects are high (11,12). In one prospective 

study of the copper IUD in SLE patients flare rates did not differ from those in patients 

taking progestin-only or combined estrogen-progestin oral contraceptives (11). Effects 

of the progestin IUD, progestin implant or depot medroxyprogesterone acetate (DMPA) 

injections on disease activity in SLE have not been specifically studied; however, 

progestins in general are not felt to  increase disease activity (11–14). 

 

GS2A. Justification for conditional recommendation: 

We recommend using IUDs and the progestin implant over other contraception methods 

in SLE patients without positive aPL because these methods are the most effective 

forms of contraception and are encouraged as first line contraceptives for all appropriate 

candidates by the ACOG, including nulliparous women and adolescents (6). Pregnancy 

rates for these methods are <1%. However, variability in patient’s values and 

preferences may affect their decisions regarding use of IUDs or the progestin implant, 

and these methods have not been well studied in patients with SLE.  The relatively new 

progestin implant includes a third generation progestin, but no studies suggest an 

adverse side effect profile with regard to bone loss or risk of thrombosis in the general 

population. No increases in thrombotic risk or bone loss with the progestin 
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(levonorgestrel) IUD have been noted in non-rheumatologic disease populations, 

including patients at increased risk for thrombosis (7–9). The recommendation is 

conditional due to the very limited direct data in this population. There has only been 

one prospective study of the copper IUD and none with progestin IUDs or implants in 

SLE patients (11). Given the lack of direct evidence on the use and safety of the 

progestin IUD and progestin implant in RMD patients, including SLE patients, and the 

high effectiveness and convenience of these contraceptives, this is an important area 

for research.  

 

GS2B. Justification for conditional recommendation: 

We recommend avoiding  the estrogen-progestin transdermal patch in patients with SLE 

and without positive aPL due to concerns about potential SLE flare or thrombosis 

because the patch delivers higher levels of exogenous estrogen compared to methods 

using oral or transvaginal delivery (15,16). The studies of estrogen-progestin 

contraception that found no increased risk of lupus flare used 2nd generation oral 

contraceptives (10,11) and were performed because of longstanding concerns about 

safety of exogenous estrogen in women with SLE. Since the contraceptives in these 

studies contained a specific amount and type of estrogen and progestin, the low risk of 

flare (or thrombosis) seen cannot be generalized to other combined estrogen-progestin 

contraceptives with a higher estrogen content, different progestin, or different 

administration method. SLE patients have an increased thrombosis risk compared to 

the general population even if aPL negative (17). The recommendation is conditional 

because there are no data on use of the transdermal patch in SLE patients. Potential 
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use of alternative forms of estrogen-progestin contraception should be discussed with 

the patient.  Compared to third-generation oral contraceptives, no increase in rate of 

venous thromboembolism in the general population with use of a transdermal patch has 

been seen (18).  

 

GS2C.  Justification for strong recommendation:  

We recommend avoiding use of combined estrogen-progestin contraceptives (oral,  or 

tranvaginal) in women with active SLE and negative aPL. The recommendation is 

strong because of the clinical concern that administering exogenous estrogen to a 

patient with active lupus creates an unacceptably high risk of worsening disease.  The 

available controlled studies in lupus are non-informative regarding active SLE because 

they enrolled women with stable SLE and low disease activity (10,11). Discussion 

regarding the unknown risks in this situation should precede any initiation of estrogen-

containing contraceptives in women with significant SLE disease activity, as the 

potential risk for organ- or life-threatening outcomes is unknown and other, more 

effective, contraceptives are available. 

 
Positive aPL: 

 

In women with RMD with positive aPL: 
 

 

• We strongly recommend against using combined 
estrogen-progestin contraceptives (GS3). 

 

Very low  
 

• We strongly recommend using IUDs (copper or 
progestin) or a progestin-only oral contraceptive over 
other hormonal contraceptive options (GS4). 

 

Not graded* 
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GS3. Justification for strong recommendation: 

We recommend avoiding use of estrogen-containing contraceptives in women with 

positive aPL/APS. The recommendation is strong because estrogen increases risk of 

thromboembolism and risk is further increased in the presence of additional risk factors, 

including positive aPL or genetic prothrombotic factors. While the quality of direct 

evidence is very low (19), the increased risks include pulmonary embolism, stroke, and 

death.  The overall risk of venous thromboembolism (VTE) in healthy women on current 

combined estrogen-progestin contraceptives is increased by 3-6x from a baseline 

annual risk of 1/10,000 women-years. Progestin type also affects thrombosis risk: odds 

ratios for VTE risk in healthy women with combined estrogen-progestin contraceptive 

oral contraceptives with similar estrogen content but varying progestin type range from 

2.2 to 6.6, depending on type of progestin (20). Although published data are limited, this 

is not considered to be an area needing future research, as indirect evidence suggests 

a high risk of potentially life-threatening thrombotic outcomes. 

 

GS4. Justification for strong recommendation: 

We recommend using IUDs or the progestin-only pill in women with positive aPL/APS. 

The recommendation is strong because of the high risk of unplanned pregnancy in this 

group and the likely safety of these methods for this population.  Progestin-only 

methods are widely accepted as a lower risk option than estrogen-containing 

contraceptives and depot medroxy-progesterone acetate (DMPA), which may potentially 

increase thrombotic risk. Professional associations disagree on degree of thrombotic 

risk with progestin-only methods for patients with positive aPL (21–23).  
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The risk of venous thromboembolism (VTE) in healthy women using progestin 

contraceptives is not increased (9). In a large meta-analysis (8 studies, two with patients 

at high risk for VTE), progestin-only contraceptives were not associated with increased 

VTE risk compared to non-users, RR = 1.03, (0.76-1.39) (9). Furthermore, use of 

progestin-only contraceptives does not appear to confer additional risk in women with 

baseline elevated VTE risk (7,8). If patients are unable or unwilling to use an IUD, then 

other progestin-only options are recommended. 

Progestin-only Oral Contraceptives: Risk of VTE was not elevated with the progestin-

only pill (RR = 0.90, 0.57-1.45), nor with the progestin IUD (RR = 0.61, 0.24-1.53) (9). 

The progestin-only pill was compared to combined estrogen-progestin contraceptive 

pills in one study of patients with SLE (patients were excluded for a history of 

thrombosis but not the presence of aPL) (11); there were low and equal numbers of 

VTE in each of the groups. 

Progestin-only Implant: Data are very limited regarding thrombosis risk in patients 

with the progestin (etonogestrel) subdermal implant, which includes a third-generation 

progestin. The progestin implant has not been studied specifically in RMD or aPL-

positive patients.  

IUD: IUDs are most strongly recommended for efficacy and low risk.  While the 

progestin-IUD has not been studied specifically in women with RMD, it is not associated 

with increased thrombotic risk.  The copper IUD may increase menstrual bleeding and 

cramps in the several months after insertion, while the progestin IUDs often decrease 
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menstrual bleeding and cramps, a potential benefit for patients on anticoagulation or 

with menorrhagia. 

Depo-medroxyprogesterone (DMPA): Very limited data in non-RMD patients suggest 

that DMPA may have a higher thrombosis risk than do other progestin-only 

contraceptives. A subgroup analysis of two studies including DMPA (both with small 

numbers of patients) suggested increased VTE risk with DMPA, RR = 2.67 (1.29-5.53), 

similar to that of some oral estrogen-progestin contraceptives (9). For this reason, 

DMPA is not suggested as a progestin-only contraceptive for long-term use in patients 

with positive aPL or APS.  

 

When discussing risk of progestin contraceptives in patients with positive aPL or APS, it 

is critical to weigh the VTE risk during pregnancy against risk associated with use of 

these contraceptives. Baseline VTE risk in healthy young women (either not using 

combined hormonal contraceptives, or using progestin-only contraceptives) is 1/10,000 

women-years; risk with current combined estrogen-progestin contraceptives is 5/10,000 

and risk of VTE in pregnancy is 73/10,000. Although risk of thrombosis in pregnancy for 

aPL-positive patients is not well-quantified, for patients with a single (genetic) 

prothrombotic defect VTE risk during pregnancy is 197/10,000, and for those with 

combined prothrombotic defects, it is 776/10,000 (24). 

 

In women with RMD including those who have ever been aPL 
positive, we strongly recommend using emergency (post-
coital) contraception when necessary (GS6). 
 

Not graded* 

 

GS6.  Justification for strong recommendation: 
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We recommend using emergency (post-coital) contraception in all RMD patients, if 

desired. The recommendation is strong due to the low risk associated with use with 

emergency contraception even in high-risk populations, and the benefit of preventing 

unplanned pregnancy. Options include over-the-counter levonorgestrel, prescription 

ulipristal, and placement of a copper IUD (preferred for efficacy and long term 

contraceptive benefit). The latter two methods are prescribed (or placed) by a medical 

provider, but the levonorgestrel pill is widely available in pharmacies without a 

prescription. They are intended for one-time or infrequent use, and as a result, the 

Centers for Disease Control and Prevention (CDC) does not propose any medical 

contraindications to their use, including thrombophilia, cardiovascular disease, migraine, 

or breastfeeding (22).  

 

In women with RMD who are on immunosuppressive therapy 
and desire an IUD, we strongly recommend the IUD (copper 
or progestin) as an appropriate contraceptive (GS7). 
 

Not graded* 

 

GS7.  Justification for strong recommendation: 

We recommend that women with RMD who are on immunosuppressive therapy pursue 

placement of an IUD if desired. IUDs are among the most effective contraceptive 

options; this benefit provides justification for the strong recommendation for their use in 

RMD patients on immunosuppressive medications. The extremely low risk of infection 

after insertion of the IUD should be weighed against the risk of unplanned pregnancy 

including organ- or life-threatening complications (especially in patients with disease 
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that is active and/or severe enough to require immunosuppressive therapy) and against 

the teratogenic potential of some RMD medications.  

 

The risk of IUD-associated infection in RMD patients on immunosuppressive 

medications has not been specifically studied. Studies in immunocompromised women 

infected with HIV show no increased risk of infection after IUD placement (25), and 

there is no evidence suggesting that use of IUDs increases risk of infection in 

immunosuppressed patients (26). IUDs are recommended for use in patients with solid 

organ transplants (27) and are safe and efficacious in adolescents and young adults 

with solid organ transplants (28). The Sanchez-Guerrero et al. study of contraception in 

SLE patients included one group using the copper IUD. It is not known if these women 

were on immunosuppressive therapies, but there were no reported cases of pelvic 

inflammatory disease in this group over the course of one year of follow-up. Studying 

the risk of IUD associated infection in RMD patients on immunosuppressive medications 

represents a key research area for patients with RMD. 

 

In women with RMD and osteoporosis or at increased risk for 
osteoporosis, we conditionally recommend avoiding use of 
injectable depot medroxy-progesterone acetate (DMPA) as a 
long-term contraceptive (GS10).  
 

Not graded* 

 

GS10.  Justification for conditional recommendation: 

We recommend avoiding use of long-term DMPA in RMD patients with risk of 

osteoporosis. The recommendation is conditional, based on data that suggest increased 

risk of bone loss with chronic use of DMPA in the healthy population (up to 7.5% decline 



14 
 

in bone mineral density over 2 years) (29), although no data suggest an increased 

fracture risk in healthy women. This indirect evidence suggests it is reasonable to limit 

use in a population with low bone density or at increased risk for osteoporosis. 

Osteoporosis is a common and concerning issue for RMD patients due to both 

corticosteroid use and underlying disease; however, there is no direct evidence in RMD 

patients regarding effect of DMPA on bone density.  Use of DMPA in women with RMD 

requires careful assessment for and discussion of risk factors. ACOG similarly 

recommends individualized use in patients with or at increased risk of osteoporosis (6). 

 

For reversible contraception in women with RMD on 
mycophenolate mofetil or mycophenolic acid, we conditionally 
recommend use of an IUD (alone) or use of two forms of 
alternative contraception (GS11) 

Not graded* 

 

GS11. Justification for Conditional Recommendation: 

The recommendation for use of an IUD or dual contraception for prevention of 

pregnancy in patients on mycophenolate mofetil/mycophenolic acid is based on the 

finding that these potential drug interactions may reduce the serum concentrations of 

estrogen and progesterone. This recommendation has been adapted from the product 

label and the Mycophenolate Risk Evaluation and Mitigation (REMS) program, as there 

are minimal published clinical data. The concern, while important, is largely theoretical 

and degree of risk is difficult to assess; thus, the recommendation is conditional. 

 

The Mycophenolate REMS program suggests use of an IUD alone (copper or progestin 

is not specified) or use of estrogen-progestin contraceptives or the progestin implant 

together with a barrier form of contraception, as appropriate reversible contraception for 
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a patient on a mycophenolate medication (30). While the proposed drug interaction of 

mycophenolate with oral contraceptives may lower progestin levels, it is unclear 

whether it can interfere with progestin IUDs (which contain varying amounts of 

hormone) and potentially decrease efficacy; clinicians should discuss the hypothetical 

risk of lowered efficacy of the progestin IUD while on mycophenolate medications.  

 

The Mycophenolate REMS program also cites bilateral tubal ligation and vasectomy as 

appropriate single forms of contraception for patients taking mycophenolate 

medications. These are not considered here due to our focus on reversible 

contraception. 

 

Other significant rheumatologic drug interactions with hormonal contraceptives were 

sought in the systematic literature review. One study evaluated pharmacokinetics and 

sex hormone levels in patients on oral estrogen-progestin contraceptives treated with a 

single dose of tocilizumab, and no significant changes in hormone levels were identified 

(31). No data suggesting risk of other significant rheumatologic medication drug 

interactions were found that would affect recommendations for use of contraceptives. 

 
  

Assisted Reproductive Technology: 

Fertility is generally unimpaired in RMD patients unless they have been treated with 

cyclophosphamide or have deferred pregnancy, as fertility in women declines with 

increasing age. 
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Common assisted reproductive technology (ART) techniques include ovarian 

stimulation with or without in vitro fertilization (IVF) and embryo transfer. The least 

invasive technique is controlled ovarian stimulation with intrauterine insemination (IUI). 

IVF cycles generally require more aggressive stimulation, with surgical extraction of 

oocytes, fertilization, and subsequent transfer of embryos. Important risks for RMD 

patients undergoing ART primarily relate to elevated estrogen levels and include 

thrombosis as well as flare in SLE patients (32,33). While reports of thrombosis in aPL-

positive or APS patients are uncommon, it is important to note that most reported 

patients undergoing IVF were treated prophylactically with some form of 

anticoagulation. Recent analyses do not support aPL as a cause of failed IVF or 

infertility, so, while anticoagulation may be indicated as prophylaxis against maternal 

thrombosis, it should not be expected to confer improvement in IVF cycle outcome (34).  

 

While uncommon, ovarian hyperstimulation syndrome (OHSS) is an important 

complication of IVF that results in capillary leak, with pleural effusion and ascites. 

Severe OHSS increases the risk for arterial and venous thrombosis and renal 

compromise (35). Underlying thrombophilia increases the risk of severe OHSS (36). As 

thromboprophylaxis is low risk (37), it has been suggested for patients who develop 

moderate-to-severe OHSS and for patients with known inherited or acquired 

thrombophilia (38).  

 

Since protocols can vary, discussion with the reproductive endocrine and infertility (REI) 

specialist prior to ART regarding the RMD patient’s particular risk profile is appropriate. 
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In addition to prophylactic anticoagulation, patients at increased risk for thrombosis or 

OHSS may benefit from protocol manipulations by the REI specialist that result in lower 

peak serum estrogen levels. These include natural cycle IVF or individualized ovarian 

stimulation regimens using GnRH antagonists, GnRH agonists or aromatase inhibitors 

(39). 

 

Prophylactic low molecular weight heparin (LMWH) is usually used for 

thromboprophylaxis, holding it 24-36 hours prior to oocyte retrieval. Aspirin is not 

commonly used given concern that it could increase bleeding risk at the time of surgical 

oocyte retrieval. Ideally, patients who will be treated with low-dose aspirin during 

pregnancy will start this after oocyte retrieval is completed. 

 

Given that the desired outcome of ART is usually pregnancy, ovarian stimulation and 

IVF should be planned for patients with stable inactive disease on medications 

compatible with pregnancy. Rheumatologists should assess patients regarding the 

safety of potential pregnancy as well as the planned procedure before patients pursue 

ART.  Frozen embryo transfer does not generally require ovarian stimulation but often 

will require use of estrogen to prepare the endometrium for implantation. Embryo and 

oocyte cryopreservation are good options to preserve fertility in patients who are stable 

enough to undergo ovarian stimulation but are either not able or not ready to pursue 

pregnancy at the time of stimulation. A carefully monitored ovarian stimulation/IVF cycle 

followed by embryo transfer to a surrogate, if available, is an option for some patients 
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with severe disease-related damage who desire a biological child, are able to undergo 

ovarian stimulation and oocyte retrieval, but cannot safely undergo pregnancy.  

 

 
Uncomplicated RMD: 
 
We strongly recommend undergoing ART for patients with 
stable/quiescent disease and negative aPL (GS24). 

 

 
 
 
Very low 
 
 

 

GS24. Justification for strong recommendation: 

We recommend RMD patients with stable, quiescent disease pursue ART if desired. 

Although the level of direct evidence is very low for RMD patients (40,41), indirect 

evidence supports the safety of ART in the general population (35,36). Given that the 

risk of ovarian stimulation in these patients is generally thrombosis or, for women with 

lupus, flare, the Voting Panel was of the opinion that the risk for patients with stable 

quiescent RMD and negative aPL was nearly equal to that of the general population and 

so the recommendation in support of this procedure ART in RMD patients who are aPL-

negative is strong. Such risk was thought to be minimal compared to the benefit for 

those who desire pregnancy and are unable to conceive naturally, although risks 

associated with ART in general and thrombosis and lupus flare in particular should be 

discussed in advance with all patients. 

 

SLE: 

• We strongly recommend deferring ART procedures while 
SLE or other RMD is moderately or severely active (GS27). 

 

 
 
Not graded* 

• We conditionally recommend against treating with 
prophylactic (or prophylactic dosage increase) prednisone 

 
Not graded* 
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during ART procedures in patients with SLE, unless 
required for control of active disease (GS29). 

 

 

GS27.  Justification for strong recommendation: 

We recommend avoiding ART during periods of disease activity; the recommendation is 

strong based on evidence regarding higher pregnancy risks with increased RMD 

disease activity that include organ-or life-threatening maternal outcomes and adverse 

pregnancy outcomes such as pregnancy loss, severe prematurity or growth restriction. 

Proceeding with fertility therapy to achieve pregnancy should be planned for a time 

when pregnancy outcome can be optimized with the lowest possible risk. Even if 

pregnancy is not planned immediately, i.e. ovarian stimulation for oocyte or embryo 

cryopreservation, the risk associated with ART should be minimized by having 

quiescent or stable disease prior to the procedure. 

GS29. Justification for conditional recommendation: 

We recommend avoiding the use of prophylactic prednisone during ART in SLE patients 

because no studies have evaluated outcomes of ovarian stimulation with the addition of 

prophylactic prednisone for prevention of disease flare in SLE. We suggest following 

carefully and treating for flare if it occurs. However, the recommendation is conditional 

because many complicating factors may alter this decision. In specific circumstances, 

low-dose corticosteroids may be added, whether as a standard part of an ART 

medication protocol (as per the REI) or in a patient who has consistently flared during 

ovarian stimulation in the past. 
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Positive aPL:  
 

We conditionally recommend undergoing ART for patients with 
stable/quiescent disease and positive aPL (GS25), including 
therapy with unfractionated heparin or low molecular weight 
heparin as detailed below: 

 

 
 
 
  Very low 

• We conditionally recommend treating with prophylactic dose 
anticoagulation therapy during ART procedures for patients 
with positive aPL who have had no clinical manifestations of 
APS (GS25A). 

Very low 

• We strongly recommend treating with prophylactic dose 
anticoagulation therapy during ART procedures for patients 
who have a history of OB-APS but not thrombotic APS 
(GS25A2). 

Very low 

• We strongly recommend treating with therapeutic dose rather 
than prophylactic dose anticoagulation therapy during ART 
procedures for patients with positive aPL who have a history 
of thrombotic APS (GS26A). 

Very low 

 

GS25. Justification for conditional recommendation: 

We recommend patients with positive aPL planning ART be treated with prophylactic 

anticoagulation with heparin or low molecular weight heparin (LMWH). The level of 

direct evidence supporting prophylactic anticoagulation therapy for aPL-positive patients 

during ART procedures is very low (40,41) and represents an important area requiring 

further research. As a result, the recommendation here for prophylactic anticoagulation 

therapy is conditional. However, the risk of potentially organ- or life-threatening 

thrombosis in patients with lupus anticoagulant (LAC) or moderate-high titer aCL or 

aβ2GPI (those patients termed aPL-positive for purposes of this guideline) was felt to 

outweigh the low risk of short-term use of LMWH. Risks for aPL-positive patients in this 
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setting include the risk of rising estrogen levels (although not as high as levels achieved 

during pregnancy, the increase in level is more abrupt) and the risk of a surgical 

procedure (42). The decision to recommend prophylactic anticoagulation for all aPL-

positive patients rests on largely indirect but compelling evidence. First, the risk of 

OHSS-associatedthrombosis is increased in the presence of prothrombotic risk factors.  

Further, most reports of aPL-positive women undergoing IVF included treatment with 

anticoagulation during procedures (40,41). Surgical procedures and pregnancy are 

major risk factors for increased risk of thrombosis in aPL positive patients, and ovarian 

stimulation with oocyte retrieval involves potentially high estrogen levels as well as a 

surgical procedure (42). Finally, two of the four thromboses in the most recent reference 

in the evidence review were in women who self-discontinued their LMWH after their 

oocyte retrieval procedures (40). 

 

GS25A.  Justification for conditional recommendation 

We recommend treating asymptomatic aPL-positive patients with prophylactic 

anticoagulation during ART procedures because ovarian stimulation may increase the 

risk of thrombosis even in healthy patients and these aPL-positive patients are at 

greater risk of thrombosis even without added potential triggers. In the study of SLE and 

aPL-positive women undergoing IVF reported by Orquevaux  et al, 4 of 97 cycles were 

complicated by thromboses (40). Two of them were in aPL-positive women who 

stopped their anticoagulant treatment (low molecular weight heparin, after oocyte 

retrieval, leading to DVT in the first patient and PE in the second patient. In the paper by 

Guballa et al, most aPL-positive patients were empirically treated with prophylactic 
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anticoagulation (41). The recommendation is conditional because of the paucity of data, 

and the inability to predict individual risk. Nonetheless, this is a clinically relevant 

situation that will likely become more common as more RMD patients pursue ART. The 

Voting Panel limited discussion and recommendations to patients thought to be at 

highest risk for thrombosis, that is, those meeting APS laboratory criteria (persistently 

positive LAC or moderate-high titer aCL or aβ2GPI) (43).  

 

We chose not to comment on prophylactic treatment of low titer aCL or aβ2GPI patients, 

as risk, while also uncertain, is very likely lower. Decisions regarding potential 

prophylactic anticoagulation for these patients should rest on an informed discussion 

between the patient and the physician, relying on assessment of the complete clinical 

situation including other prothrombotic factors, as well as the patient’s values and 

preferences.  

 

GS25A2. Justification for strong recommendation: 

We recommend prophylactic anticoagulation therapy during ART procedures; the 

recommendation is strong, given the risk of organ- or life-threatening thrombosis in the 

setting of ovarian stimulation in women with history of obstetric APS (OB APS).  If the 

procedure is successful, prophylactic LMWH will be continued, and low dose aspirin 

added, for pregnancy prophylaxis therapy. 

 

GS26A. Justification for strong recommendation 
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We recommend changing to therapeutic heparin for ART procedures in patients on 

chronic anticoagulation for thrombotic APS; the recommendation is strong based on 

patient safety issues. These include necessity of continuation of long-term 

anticoagulation in patients at high risk for recurrent thrombosis, the ability to hold the 

heparin 24-36 hours prior to oocyte retrieval, and the overall safety of heparin (versus 

the teratogenicity of warfarin or other unstudied anticoagulants) during an ensuing 

pregnancy. 

 

 

We strongly recommend continuing necessary 
immunosuppressive and/or biologic therapies (with the exception 
of cyclophosphamide) throughout ovarian stimulation and oocyte 
retrieval for patients with stable disease on these therapies for the 
purpose of oocyte or embryo cryopreservation (GS28). 

 

Not graded* 

 

GS28.  Justification for strong recommendation: 

We recommend continuing rheumatologic medications through ovarian stimulation for 

oocyte cryopreservation; the recommendation is strong due to the anticipated high risk 

of uncontrolled disease from withdrawal of effective medication exacerbated by the risks 

of the procedure itself. No data were found to suggest that oocyte retrieval is 

contraindicated while patients are on most immunosuppressive or biologic therapies, 

with the exception of cyclophosphamide, which is known to directly impact maturing 

follicles.  
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Fertility preservation: 

Regimens containing high cumulative doses of alkylating agents for the treatment of 

severe manifestations of autoimmune disorders, in particular cyclophosphamide (CYC), 

are increasingly being replaced by shorter courses of therapy such as the “Euro-lupus” 

protocol for lupus nephritis (44); induction with mycophenolate mofetil/mycophenolic 

acid for lupus nephritis (45); or rituximab for ANCA-associated vasculitis (46). Because 

the risks associated with CYC therapy are largely dose-dependent, this practice change 

represents a significant reduction in risk of ovarian insufficiency in RMD patients, which 

is dependent on both cumulative dose and older age at the time of therapy (47). Recent 

research suggests that no decrease in ovarian reserve, as measured by Anti-Mullerian 

hormone (AMH) levels, occurs in patients treated with lower dose “Euro-lupus” CYC 

(48). While these findings are reassuring, it is important to remember that RMD patients 

may require future courses of CYC due to the waxing and waning nature of disease and 

CYC exposure has a potential cumulative effect on ovarian reserve, affecting ability to 

conceive and the numerous health benefits associated with reaching natural, rather 

than premature, menopause.  

 

The use of gonadotropin releasing hormone agonists (GnRHa) for ovarian protection 

during CYC therapy in RMD patients was initially proposed on the basis of the strength 

of evidence supporting its use in the cancer population. The evidence for GnRHa 

therapy is less robust for RMD patients, with only a handful of randomized clinical trials 

in different rheumatology populations and heterogeneous outcome measures for 
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ovarian function. Issues related to the expense of GnRHa therapy, (although 

significantly less than ART), inconsistent insurance coverage in the out-patient setting, 

and difficulty coordinating GnRHa administration for the optimal timing of 10-14 days 

prior to monthly CYC makes GnRHa co-therapy challenging for many rheumatologists. 

The decision to discuss GnRHa use during CYC therapy should not be made based 

solely on whether a woman desires future pregnancies; the benefits of intact ovarian 

function beyond fertility should also be considered including maintenance of bone 

health.  

 

While initially considered in the scope of this guideline, we were unable to provide 

recommendations regarding the use of oral estrogen-progestin contraceptives to 

preserve ovarian reserve during CYC therapy in RMD patients due to the low quality 

indirect evidence and the concern with starting exogenous estrogen in patients with 

serious active lupus. Addition of gonadotropin-releasing hormone antagonists (different 

from GnRHa) was also initially considered, but there was no evidence for the addition of 

gonadotropin-releasing hormone antagonists in the RMD population, and so no 

recommendations are offered. 

 

The evidence for fertility preservation using testosterone in men with RMD receiving 

CYC therapy was very low. Alternatively, sperm cryopreservation in men planning CYC 

is suggested whenever possible if the patient plans to father children in the future. We 

acknowledge the difficulty of coordinating sperm banking under situations in which CYC 

therapy is indicated urgently or semi-urgently. Animal data suggest that CYC causes the 
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most genetic damage to the post-meiosis spermatids, so the sperm in development 

during CYC infusion have the highest degree of genetic damage (49). As a result, 

sperm should only be collected prior to CYC or several months after the last infusion, 

not in the days or weeks after infusions are started. Urologists recommend waiting a 

minimum of three months after CYC therapy is completed (50). 

 

 
In premenopausal women with RMD receiving cyclophosphamide we 
conditionally recommend treating with monthly GnRH-agonist co-
therapy during monthly IV CYC therapy (GS31).  
 

 
 
Low 

 

GS31. Justification for conditional recommendation: 

This recommendation for use of GnRHa co-therapy in RMD patients receiving CYC is 

based on several small studies in RMD patients. One randomized, double-blind 

placebo-controlled dose-escalation study examined return of menstruation following 

cessation of CYC therapy in women with childhood-onset SLE who received GnRHa 

(51). The evidence was indirect for this outcome, as the study did not report the 

outcome of return of menstruation in the placebo group. 16/16 patients who received 

GnRHa and CYC had return of menses. A recent study, published after the conclusion 

of the systematic literature search, was not included in the evidence review but serves 

to further support this conditional recommendation (52). Kaplan-Meier survival 

estimates of premature ovarian failure (POF) among 30 premenopausal SLE women 

were compared between 16 women co-treated with GnRHa and 14 untreated controls 

at a mean of 41 months follow-up. POF, assessed by serum FSH, estradiol levels and 

amenorrhea of ≥ 12 months up until age 40, developed in one of the 16 GnRH-a-treated 
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patients (6%) versus seven of the 14 controls (50%), and significantly more continued 

ovarian function was observed in the GnRHa-treated group versus controls (P = 0.030).   

 

The recommendation is conditional because of the low quality of evidence (51,53,54); 

most evidence is indirect. The heterogeneity of outcome measures across observational 

and randomized clinical trials (return of menses, ability to conceive, LH, AMH levels) is 

also a limitation. There were no data addressing ovarian function outcomes for oral 

versus shorter or longer IV courses of CYC.However, it may be reasonable -on an 

individual basis and reviewing the relative risks and benefits with the patient - to 

consider such treatment for patients who must be treated with oral cyclophosphamide. 

Such therapy may not be necessary for the lower cumulative CYC dose associated with 

the Euro-lupus regimen. 

 

 

 
In men with RMD receiving cyclophosphamide therapy who have no 
immediate plans to father a child, we conditionally recommend against 
treating with testosterone co-therapy (GS35). 
 

 
 
Very low 
 

 
 
GS35.  Justification for conditional recommendation: 

We recommend against treating with testosterone co-therapy in RMD males undergoing 

cyclophosphamide therapy; the recommendation is conditional, based on indirect 

evidence. Testosterone therapy has not proven efficacious for men undergoing 

chemotherapy for malignancy.  One study did report the use of testosterone co-therapy 

in male patients with SLE who were receiving IV CYC; however, the comparator group 
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was healthy, age-matched controls who did not receive cyclophosphamide (or 

testosterone). Sperm quality (including sperm count and sperm motility) was 

significantly lower in men receiving CYC and testosterone compared to those who did 

not receive any therapy (55). The recommendation is conditional as the data are limited. 

Sperm cryopreservation, where possible, is an effective way to preserve male fertility, 

and should be done prior to administration of CYC. 

 
Menopause: 

Current recommendations from other organizations (56–58) suggest limiting use of 

hormone replacement therapies (HRT) for healthy postmenopausal women, using the 

lowest dose that alleviates symptoms for the minimal time necessary, generally in the 

years immediately following onset of menopause. Studies of long term  oral HRT 

therapy have suggested that benefits for prevention of chronic disorders, such as 

cardiovascular disease, are clearly outweighed by risks of therapy, including stroke and 

breast cancer (59). HRT therapy is now largely reserved for a relatively small number of 

peri- or post-menopausal patients with vasomotor or genitourinary symptoms not 

effectively treated by other non-hormonal therapies.  

 

Risks of HRT differ depending on the type, dose, route of administration, duration of 

use, and timing of initiation. Treatment should be individualized. For women < 60 years, 

or those within 10 years of menopause onset, benefit-risk balance is most favorable for 

treatment of severe vasomotor symptoms. For women > 60 years, or more than 10 

years after menopause onset, benefit-risk ratio is less favorable due to absolute risks of 

cardiovascular disease, stroke, and venous thromboembolism (VTE) (57). 
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Since risk of VTE is increased with HRT use, underlying thrombotic risk, primarily aPL, 

is an important issue in selection of RMD patients for whom therapy is appropriate. In 

the Women's Health Initiative study VTE risk increased two-fold in the estrogen-

progestin group compared with placebo (HR =2.06, 95% CI 1.6-2.7 (60), confirmed by 

subsequent systematic review and meta-analysis (61). 

 

Factors affecting VTE risk of oral HRT include type of oral estrogen, type of progestin, 

and route of administration. Conjugated, but not esterified (plant-derived), estrogens 

increase VTE risk (62). Relative risk of VTE is higher for women taking oral estrogen-

progestin than unopposed estrogen regimens (RR 2.1 versus 1.4) (63). In contrast to 

oral formulations, transdermal estrogen has little effect on hemostasis and does not 

increase VTE risk in healthy women (64,65). In a meta-analysis, no excess risk of VTE 

was observed in women taking transdermal estrogen (OR 1.2, 95% CI 0.1-1.7), even in 

those with prothrombotic mutations or high body mass index (BMI) (66). 

 

Available data support a high risk of VTE in women with prothrombotic mutations taking 

oral HRT (67,68); however, no studies have specifically assessed the risk of oral or 

transdermal HRT in aPL-positive women. In one case-control study of genetic mutations 

the combination of either factor V Leiden or prothrombin G20210A mutation and oral 

estrogen gave a 25-fold-increased risk of VTE compared with non-users without 

mutations (95% CI, 6.9 to 95.0). Risk for women with prothrombotic mutations using 

transdermal estrogen, however, was similar to that of women with a mutation who were 
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not using any estrogen (OR, 4.4; 95% CI, 2.0-9.9; and OR, 4.1; 95% CI, 2.3-7.4, 

respectively) (67).  

 

Overall, available evidence supports the use of HRT when deemed appropriate in RMD 

patients without aPL, including those with SLE (69). Given the clear lower VTE risk of 

transdermal as opposed to oral estrogen preparations, it seems reasonable to consider 

transdermal estrogen as initial therapy for all RMD patients for whom HRT is considered 

appropriate. 

 

Decisions regarding HRT in patients with lower level aPL that do not meet classification 

criteria need to be made on a case-by-case basis, with discussion between the patient 

and the rheumatologist, exploring all risks and benefits and considering any additional 

relevant risk factors. 

 

 
Use of hormone replacement therapy (HRT) in 
postmenopausal women with RMD who have severe 
vasomotor symptoms, no other contraindications to HRT, 
and who desire treatment with HRT: 
 
SLE: 
 
In women with SLE without positive aPL we conditionally 
recommend treating with HRT over no therapy (GS79). 
 

 
 
 
 
 
 
 
 
Moderate 
 

 

GS79.  Justification for conditional recommendation: 

We recommend treating with HRT if indicated in women with SLE without positive aPL 

based on moderate quality direct evidence supporting the use of HRT in these women 
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(69–72). Importantly, patients had stable inactive disease at enrollment in the Safety of 

Estrogens in Lupus Erythematosus National Assessment (SELENA) study. The 

recommendation is conditional because there is a small increase in risk of mild-

moderate (but not severe) flare in the SELENA study in the HRT group (69). Presence 

of disease activity or low level aCL or aβ2GPI should be considered before deciding to 

proceed with HRT in patients with SLE. Patients with SLE may be at increased risk for 

thrombosis even without positive aPL if they have additional risk factors, such as longer 

duration of disease and active nephritis (17). 

 

 
Positive aPL : 
 
In women with positive aPL who do not have APS, we 
conditionally recommend against treating with HRT (GS80). 
 

 
 
 
Low  
 

 

GS80. Justification for conditional recommendation: 

Patients meeting laboratory criteria for APS have higher risk of thrombosis than do 

those with lower titers of aCL or aβ2GPI. Since HRT can increase the risk of VTE, we 

recommend against HRT use in patients with RMD who are aPL-positive. The 

recommendation is conditional based on a low level of evidence. Cravioto et al. 

randomized 106 SLE patients to oral estrogen-progestin HRT or placebo to assess 

benefits of HRT on menopausal symptoms; roughly one-third of the participants had 

positive aPL (titers unknown) (73). Thrombotic events were not significantly different 

between groups over 24 months of follow-up (3 in the HRT group, 1 in the placebo 

group).  
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Although risk of positive aPL in combination with oral HRT has not been quantified, 

such a study is unlikely to be performed for ethical reasons, as the indirect evidence 

showing increased VTE risk with other prothrombotic conditions is concerning enough 

to recommend against using HRT in this population. If HRT were to be considered, after 

discussion regarding risks and benefits, we would suggest transdermal HRT as it would 

likely present lower risk of VTE than oral HRT in this population, as in genetic 

prothrombotic conditions (66). 

 

 
In women with obstetric APS (OB-APS) and/or thrombotic APS 
not currently on anticoagulation, we strongly recommend 
against treating with HRT (GS81). 
 

 
Not graded* 

 

GS81. Justification for strong recommendation: 

We recommend avoiding use of HRT in women who meet laboratory and clinical criteria 

for OB-APS or thrombotic APS and are not anticoagulated; the recommendation is 

strong because the Voting Panel considered the risk of thrombosis with HRT to be 

unacceptably high. Unlike most genetic prothrombotic conditions, the risk of aPL and 

HRT includes venous thrombosis, arterial thrombosis, and catastrophic APS with 

potential organ- and life-threatening outcomes. It is unlikely that randomized controlled 

studies would be performed to answer this question, given the ethical concerns. 

 

 
In women with thrombotic APS who are on warfarin therapy, we 
conditionally recommend against treating with HRT (GS82). 

 
Not graded* 
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GS82.  Justification for conditional recommendation: 

We recommend against treating women with thromobotic APS with HRT, even if they 

are on warfarin. Warfarin is recommended therapy for patients with thrombotic APS to 

reduce the risk of recurrent thrombosis. Given the potential protective benefit against 

recurrent thrombosis in APS patients on anticoagulant therapy, the recommendation to 

avoid HRT use in these patients is conditional. There may be situations where the 

benefits of such HRT are thought to outweigh the risks for a particular patient on 

warfarin therapy. The physician’s and patient’s assessments of relative risk and 

expected benefit in a particular situation should guide such decisions.  In this situation 

we would suggest transdermal HRT, as this would likely present lower risk of VTE in 

this population (66). 

 

Use of hormone replacement therapy (HRT) in 
postmenopausal women with RMD who have severe 
vasomotor symptoms, no other contraindications to HRT, 
and who desire treatment with HRT: 
 
In women with history of positive aPL but not APS, and whose 
aPL titers have been negative over the last several years, we 
conditionally recommend treating with HRT (GS83). 
 

 
 
 
 
 
 
Not graded* 

 

GS83.  Justification for conditional recommendation: 

We recommend treatment with HRT if desired for patients who previously demonstrated 

asymptomatic positive aPL, but no longer test positive. The recommendation is 

conditional, as there are no data to help define the risk of thrombosis in these patients. 
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As a result, it is not clear what the additive risk with HRT would be. This decision, given 

the lack of evidence supporting safe use of HRT, must be discussed with the patient 

and the risks and benefits for her particular situation assessed. If HRT were to be 

considered, we would suggest transdermal HRT as this would likely present lower risk 

of VTE than oral HRT (66). 

 

 
In women with history of APS whose aPL titers have been 
negative over the last several years, we conditionally 
recommend against treating with HRT (GS83A). 
 

 
Not graded* 

 

GS83A. Justification for conditional recommendation: 

The recommendation to avoid HRT in patients with a known APS history even if current 

antibodies are negative is based on the Voting Panel’s reasoning that the risk of HRT in 

a patient with previous clinical manifestations, even with current negative aPL, would be 

unacceptably high and potentially life-threatening. The recommendation is conditional 

as there are no data that directly address this circumstance. The decision to proceed 

with HRT in this situation must be discussed with the patient and the risks and benefits 

for her particular situation assessed. As mentioned, transdermal HRT would likely be 

preferable given the demonstrated lower risk of thrombosis in multiple studies (66). 

 

*Not graded: Evidence was indirect and derived from additional informal literature 

reviews of medications and procedures in non-RMD populations, as detailed in 

Methods (Appendix 1). 

 



35 
 

REFERENCES 
1.  Schwarz EB, Manzi S. Risk of unintended pregnancy among women with 

systemic lupus erythematosus. Arthritis Rheum [Internet]. 2008 Jun 15;59(6):863–
6. Available from: http://doi.wiley.com/10.1002/art.23712 

2.  Yazdany J, Trupin L, Kaiser R, Schmajuk G, Gillis JZ, Chakravarty E, et al. 
Contraceptive counseling and use among women with systemic lupus 
erythematosus: A gap in health care quality? Arthritis Care Res (Hoboken) 
[Internet]. 2010;n/a-n/a. Available from: http://doi.wiley.com/10.1002/acr.20402 

3.  Østensen M, von Esebeck M, Villiger PM. Therapy with immunosuppressive 
drugs and biological agents and use of contraception in patients with rheumatic 
disease. J Rheumatol [Internet]. 2007 Jun;34(6):1266–9. Available from: 
http://www.ncbi.nlm.nih.gov/pubmed/17516615 

4.  Amy J-J, Tripathi V. Contraception for women: an evidence based overview. BMJ 
[Internet]. 2009 Aug 7;339:b2895. Available from: 
http://www.ncbi.nlm.nih.gov/pubmed/19666684 

5.  Winner B, Peipert JF, Zhao Q, Buckel C, Madden T, Allsworth JE, et al. 
Effectiveness of Long-Acting Reversible Contraception. N Engl J Med [Internet]. 
2012 May 24;366(21):1998–2007. Available from: 
http://www.nejm.org/doi/abs/10.1056/NEJMoa1110855 

6.  Committee Opinion No. 642. Obstet Gynecol [Internet]. 2015 Oct;126(4):e44–8. 
Available from: https://insights.ovid.com/crossref?an=00006250-201510000-
00052 

7.  Conard J, Plu-Bureau G, Bahi N, Horellou M-H, Pelissier C, Thalabard J-C. 
Progestogen-only contraception in women at high risk of venous 
thromboembolism. Contraception [Internet]. 2004 Dec;70(6):437–41. Available 
from: http://www.ncbi.nlm.nih.gov/pubmed/15541404 

8.  Le Moigne E, Tromeur C, Delluc A, Gouillou M, Alavi Z, Lacut K, et al. Risk of 
recurrent venous thromboembolism on progestin-only contraception: a cohort 
study. Haematologica [Internet]. 2016 Jan;101(1):e12-4. Available from: 
http://www.ncbi.nlm.nih.gov/pubmed/26452982 

9.  Mantha S, Karp R, Raghavan V, Terrin N, Bauer KA, Zwicker JI. Assessing the 
risk of venous thromboembolic events in women taking progestin-only 
contraception: a meta-analysis. BMJ [Internet]. 2012 Aug 7;345(aug07 2):e4944–
e4944. Available from: http://www.bmj.com/cgi/doi/10.1136/bmj.e4944 

10.  Petri M, Kim MY, Kalunian KC, Grossman J, Hahn BH, Sammaritano LR, et al. 
Combined Oral Contraceptives in Women with Systemic Lupus Erythematosus. N 
Engl J Med [Internet]. 2005 Dec 15;353(24):2550–8. Available from: 
http://www.nejm.org/doi/abs/10.1056/NEJMoa051135 

11.  Sánchez-Guerrero J, Uribe AG, Jiménez-Santana L, Mestanza-Peralta M, Lara-
Reyes P, Seuc AH, et al. A trial of contraceptive methods in women with systemic 
lupus erythematosus. N Engl J Med [Internet]. 2005 Dec 15;353(24):2539–49. 
Available from: http://www.ncbi.nlm.nih.gov/pubmed/16354890 

12.  Julkunen HA, Kaaja R, Friman C. Contraceptive practice in women with systemic 
lupus erythematosus. Br J Rheumatol [Internet]. 1993 Mar;32(3):227–30. 
Available from: http://www.ncbi.nlm.nih.gov/pubmed/8448613 

13.  Julkunen HA. Oral contraceptives in systemic lupus erythematosus: side-effects 



36 
 

and influence on the activity of SLE. Scand J Rheumatol [Internet]. 
1991;20(6):427–33. Available from: http://www.ncbi.nlm.nih.gov/pubmed/1771400 

14.  Chabbert-Buffet N, Amoura Z, Scarabin P-Y, Frances C, Lévy DP, Galicier L, et 
al. Pregnane progestin contraception in systemic lupus erythematosus: a 
longitudinal study of 187 patients. Contraception [Internet]. 2011 Mar;83(3):229–
37. Available from: http://linkinghub.elsevier.com/retrieve/pii/S0010782410004750 

15.  Galzote R, Rafie S, Teal R, Mody S. Transdermal delivery of combined hormonal 
contraception: a review of the current literature. Int J Womens Health [Internet]. 
2017 May;Volume 9:315–21. Available from: 
https://www.dovepress.com/transdermal-delivery-of-combined-hormonal-
contraception-a-review-of-th-peer-reviewed-article-IJWH 

16.  van den Heuvel MW, van Bragt AJM, Alnabawy AKM, Kaptein MCJ. Comparison 
of ethinylestradiol pharmacokinetics in three hormonal contraceptive formulations: 
the vaginal ring, the transdermal patch and an oral contraceptive. Contraception 
[Internet]. 2005 Sep;72(3):168–74. Available from: 
http://linkinghub.elsevier.com/retrieve/pii/S0010782405000971 

17.  Kaiser R, Cleveland CM, Criswell LA. Risk and protective factors for thrombosis in 
systemic lupus erythematosus: results from a large, multi-ethnic cohort. Ann 
Rheum Dis [Internet]. 2009 Feb 1;68(2):238–41. Available from: 
http://ard.bmj.com/cgi/doi/10.1136/ard.2008.093013 

18.  Jick S, Kaye JA, Li L, Jick H. Further results on the risk of nonfatal venous 
thromboembolism in users of the contraceptive transdermal patch compared to 
users of oral contraceptives containing norgestimate and 35 μg of ethinyl 
estradiol. Contraception [Internet]. 2007 Jul;76(1):4–7. Available from: 
http://linkinghub.elsevier.com/retrieve/pii/S0010782407001394 

19.  Lakasing L, Khamashta M. Contraceptive practices in women with systemic lupus 
erythematosus and/or antiphospholipid syndrome: what advice should we be 
giving? J Fam Plan Reprod Heal care [Internet]. 2001 Jan;27(1):7–12. Available 
from: http://www.ncbi.nlm.nih.gov/pubmed/12457539 

20.  Stam-Slob MC, Lambalk CB, van de Ree MA. Contraceptive and hormonal 
treatment options for women with history of venous thromboembolism. BMJ 
[Internet]. 2015 Oct 8;h4847. Available from: 
http://www.bmj.com/lookup/doi/10.1136/bmj.h4847 

21.  ACOG Committee on Practice Bulletins-Gynecology. ACOG practice bulletin. No. 
73: Use of hormonal contraception in women with coexisting medical conditions. 
Obstet Gynecol [Internet]. 2006 Jun;107(6):1453–72. Available from: 
http://www.ncbi.nlm.nih.gov/pubmed/16738183 

22.  Curtis KM, Tepper NK, Jatlaoui TC, Berry-Bibee E, Horton LG, Zapata LB, et al. 
U.S. Medical Eligibility Criteria for Contraceptive Use, 2016. MMWR Recomm 
Reports [Internet]. 2016 Jul 29;65(3):1–103. Available from: 
http://www.cdc.gov/mmwr/volumes/65/rr/rr6503a1.htm 

23.  WHO: Medical eligibility criteria for contraceptive use.  
24.  van Vlijmen EFW, Veeger NJGM, Middeldorp S, Hamulyak K, Prins MH, Buller 

HR, et al. Thrombotic risk during oral contraceptive use and pregnancy in women 
with factor V Leiden or prothrombin mutation: a rational approach to 
contraception. Blood [Internet]. 2011 Aug 25;118(8):2055–61. Available from: 



37 
 

http://www.bloodjournal.org/cgi/doi/10.1182/blood-2011-03-345678 
25.  Stringer EM, Kaseba C, Levy J, Sinkala M, Goldenberg RL, Chi BH, et al. A 

randomized trial of the intrauterine contraceptive device vs hormonal 
contraception in women who are infected with the human immunodeficiency virus. 
Am J Obstet Gynecol [Internet]. 2007 Aug;197(2):144.e1-144.e8. Available from: 
http://linkinghub.elsevier.com/retrieve/pii/S0002937807003997 

26.  Browne H, Manipalviratn S, Armstrong A. Using an Intrauterine Device in 
Immunocompromised Women. Obstet Gynecol [Internet]. 2008 Sep;112(3):667–
9. Available from: 
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&an=000
06250-200809000-00024 

27.  Krajewski CM, Geetha D, Gomez-Lobo V. Contraceptive Options for Women With 
a History of Solid-Organ Transplantation. Transplant J [Internet]. 2013 
May;95(10):1183–6. Available from: 
https://insights.ovid.com/crossref?an=00007890-201305270-00001 

28.  Huguelet PS, Sheehan C, Spitzer RF, Scott S. Use of the levonorgestrel 52-mg 
intrauterine system in adolescent and young adult solid organ transplant 
recipients: a case series. Contraception [Internet]. 2017 Apr;95(4):378–81. 
Available from: https://linkinghub.elsevier.com/retrieve/pii/S0010782416305157 

29.  CLARK M, SOWERS M, LEVY B, NICHOLS S. Bone mineral density loss and 
recovery during 48 months in first-time users of depot medroxyprogesterone 
acetate. Fertil Steril [Internet]. 2006 Nov;86(5):1466–74. Available from: 
http://linkinghub.elsevier.com/retrieve/pii/S0015028206015123 

30.  Mycophenolate REMS. Available from: https://www.mycophenolaterems.com/ 
31.  Zhang X, Rowell L, Fettner S, Lau C, Teuber D. Assessment of disease-drug-drug 

interaction between single-dose tocilizumab and oral contraceptives in women 
with active rheumatoid arthritis. Int J Clin Pharmacol Ther [Internet]. 2014 Jan 
1;52(01):27–38. Available from: 
http://www.dustri.com/article_response_page.html?artId=11035&doi=10.5414/CP
201951&L=0 

32.  Bellver J, Pellicer A. Ovarian stimulation for ovulation induction and in vitro 
fertilization in patients with systemic lupus erythematosus and antiphospholipid 
syndrome. Fertil Steril [Internet]. 2009 Dec;92(6):1803–10. Available from: 
http://linkinghub.elsevier.com/retrieve/pii/S0015028209013545 

33.  Huong DLT, Wechsler B, Vauthier-Brouzes D, Duhaut P, Costedoat N, Lefebvre 
G, et al. Importance of planning ovulation induction therapy in systemic lupus 
erythematosus and antiphospholipid syndrome: A single center retrospective 
study of 21 cases and 114 cycles. Semin Arthritis Rheum [Internet]. 2002 
Dec;32(3):174–88. Available from: 
http://linkinghub.elsevier.com/retrieve/pii/S0049017202000756 

34.  Practice Committee of American Society for Reproductive Medicine. Anti-
phospholipid antibodies do not affect IVF success. Fertil Steril [Internet]. 2008 
Nov;90(5 Suppl):S172-3. Available from: 
http://www.ncbi.nlm.nih.gov/pubmed/19007620 

35.  Chan WS, Dixon ME. The “ART” of thromboembolism: A review of assisted 
reproductive technology and thromboembolic complications. Thromb Res 



38 
 

[Internet]. 2008 Jan;121(6):713–26. Available from: 
http://linkinghub.elsevier.com/retrieve/pii/S0049384807002381 

36.  NELSON SM, GREER IA. Artificial reproductive technology and the risk of venous 
thromboembolic disease. J Thromb Haemost [Internet]. 2006 Aug;4(8):1661–3. 
Available from: http://doi.wiley.com/10.1111/j.1538-7836.2006.02062.x 

37.  Yinon Y, Pauzner R, Dulitzky M, Elizur SE, Dor J, Shulman A. Safety of IVF under 
anticoagulant therapy in patients at risk for thrombo-embolic events. Reprod 
Biomed Online [Internet]. 2006 Mar;12(3):354–8. Available from: 
http://www.ncbi.nlm.nih.gov/pubmed/16578908 

38.  Chan WS. The ‘ART’ of thrombosis: a review of arterial and venous thrombosis in 
assisted reproductive technology. Curr Opin Obstet Gynecol [Internet]. 2009 
Jun;21(3):207–18. Available from: 
https://insights.ovid.com/crossref?an=00001703-200906000-00004 

39.  Nelson SM. Venous thrombosis during assisted reproduction: Novel risk reduction 
strategies. Thromb Res [Internet]. 2013 Jan;131:S1–3. Available from: 
http://linkinghub.elsevier.com/retrieve/pii/S0049384813000236 

40.  Orquevaux P, Masseau A, Le Guern V, Gayet V, Vauthier D, Guettrot-Imbert G, et 
al. In Vitro Fertilization in 37 Women with Systemic Lupus Erythematosus or 
Antiphospholipid Syndrome: A Series of 97 Procedures. J Rheumatol [Internet]. 
2017 May;44(5):613–8. Available from: 
http://www.jrheum.org/lookup/doi/10.3899/jrheum.160462 

41.  Guballa N, Sammaritano L, Schwartzman S, Buyon J, Lockshin MD. Ovulation 
induction and in vitro fertilization in systemic lupus erythematosus and 
antiphospholipid syndrome. Arthritis Rheum [Internet]. 2000 Mar;43(3):550. 
Available from: http://doi.wiley.com/10.1002/1529-
0131%28200003%2943%3A3%3C550%3A%3AAID-ANR10%3E3.0.CO%3B2-Y 

42.  Erkan D, Yazici Y, Peterson MG, Sammaritano L, Lockshin MD. A cross-sectional 
study of clinical thrombotic risk factors and preventive treatments in 
antiphospholipid syndrome. Rheumatology (Oxford) [Internet]. 2002 
Aug;41(8):924–9. Available from: http://www.ncbi.nlm.nih.gov/pubmed/12154210 

43.  MIYAKIS S, LOCKSHIN MD, ATSUMI T, BRANCH DW, BREY RL, CERVERA R, 
et al. International consensus statement on an update of the classification criteria 
for definite antiphospholipid syndrome (APS). J Thromb Haemost [Internet]. 2006 
Feb;4(2):295–306. Available from: http://doi.wiley.com/10.1111/j.1538-
7836.2006.01753.x 

44.  Houssiau FA, Vasconcelos C, D’Cruz D, Sebastiani GD, Garrido Ed E de R, 
Danieli MG, et al. Immunosuppressive therapy in lupus nephritis: the Euro-Lupus 
Nephritis Trial, a randomized trial of low-dose versus high-dose intravenous 
cyclophosphamide. Arthritis Rheum [Internet]. 2002 Aug;46(8):2121–31. Available 
from: http://www.ncbi.nlm.nih.gov/pubmed/12209517 

45.  Ginzler EM, Dooley MA, Aranow C, Kim MY, Buyon J, Merrill JT, et al. 
Mycophenolate mofetil or intravenous cyclophosphamide for lupus nephritis. N 
Engl J Med [Internet]. 2005 Nov 24;353(21):2219–28. Available from: 
http://www.ncbi.nlm.nih.gov/pubmed/16306519 

46.  Stone JH, Merkel PA, Spiera R, Seo P, Langford CA, Hoffman GS, et al. 
Rituximab versus Cyclophosphamide for ANCA-Associated Vasculitis. N Engl J 



39 
 

Med [Internet]. 2010 Jul 15;363(3):221–32. Available from: 
http://www.nejm.org/doi/abs/10.1056/NEJMoa0909905 

47.  Mok CC, Lau CS, Wong RW. Risk factors for ovarian failure in patients with 
systemic lupus erythematosus receiving cyclophosphamide therapy. Arthritis 
Rheum [Internet]. 1998 May;41(5):831–7. Available from: 
http://www.ncbi.nlm.nih.gov/pubmed/9588734 

48.  Tamirou F, Husson SN, Gruson D, Debiève F, Lauwerys BR, Houssiau FA. Brief 
Report: The Euro-Lupus Low-Dose Intravenous Cyclophosphamide Regimen 
Does Not Impact the Ovarian Reserve, as Measured by Serum Levels of Anti-
Müllerian Hormone. Arthritis Rheumatol [Internet]. 2017 Jun;69(6):1267–71. 
Available from: http://doi.wiley.com/10.1002/art.40079 

49.  Wyrobek AJ. Relative Susceptibilities of Male Germ Cells to Genetic Defects 
Induced by Cancer Chemotherapies. J Natl Cancer Inst Monogr [Internet]. 2005 
Mar 1;2005(34):31–5. Available from: https://academic.oup.com/jncimono/article-
lookup/doi/10.1093/jncimonographs/lgi001 

50.  STAHL PJ, STEMBER DS, HSIAO W, SCHLEGEL PN. Indications and Strategies 
for Fertility Preservation in Men. Clin Obstet Gynecol [Internet]. 2010 
Dec;53(4):815–27. Available from: 
https://insights.ovid.com/crossref?an=00003081-201012000-00012 

51.  Brunner HI, Silva CA, Reiff A, Higgins GC, Imundo L, Williams CB, et al. 
Randomized, Double-Blind, Dose-Escalation Trial of Triptorelin for Ovary 
Protection in Childhood-Onset Systemic Lupus Erythematosus. Arthritis 
Rheumatol [Internet]. 2015 May;67(5):1377–85. Available from: 
http://doi.wiley.com/10.1002/art.39024 

52.  Koga T, Umeda M, Endo Y, Ishida M, Fujita Y, Tsuji S, et al. Effect of a 
gonadotropin-releasing hormone analog for ovarian function preservation after 
intravenous cyclophosphamide therapy in systemic lupus erythematosus patients: 
a retrospective inception cohort study. Int J Rheum Dis [Internet]. 2018 
Jun;21(6):1287–92. Available from: http://doi.wiley.com/10.1111/1756-
185X.13318 

53.  Blumenfeld Z, Mischari O, Schultz N, Boulman N, Balbir-Gurman A. Gonadotropin 
Releasing Hormone Agonists May Minimize Cyclophosphamide Associated 
Gonadotoxicity in SLE and Autoimmune Diseases. Semin Arthritis Rheum 
[Internet]. 2011 Dec;41(3):346–52. Available from: 
http://linkinghub.elsevier.com/retrieve/pii/S0049017211001508 

54.  Somers EC, Marder W, Christman GM, Ognenovski V, McCune WJ. Use of a 
gonadotropin-releasing hormone analog for protection against premature ovarian 
failure during cyclophosphamide therapy in women with severe lupus. Arthritis 
Rheum [Internet]. 2005 Sep;52(9):2761–7. Available from: 
http://doi.wiley.com/10.1002/art.21263 

55.  Soares PMF, Borba EF, Bonfa E, Hallak J, Corrêa AL, Silva CAA. Gonad 
evaluation in male systemic lupus erythematosus. Arthritis Rheum [Internet]. 2007 
Jul;56(7):2352–61. Available from: http://doi.wiley.com/10.1002/art.22660 

56.  Practice Bulletin No. 141. Obstet Gynecol [Internet]. 2014 Jan;123(1):202–16. 
Available from: 
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&an=000



40 
 

06250-201401000-00037 
57.  The 2017 hormone therapy position statement of The North American Menopause 

Society. Menopause [Internet]. 2017 Jul;24(7):728–53. Available from: 
http://insights.ovid.com/crossref?an=00042192-201707000-00005 

58.  Hormone Therapy for the Prevention of Chronic Conditions in Postmenopausal 
Women: Recommendations from the U.S. Preventive Services Task Force. Ann 
Intern Med [Internet]. 2005 May 17;142(10):855. Available from: 
http://annals.org/article.aspx?doi=10.7326/0003-4819-142-10-200505170-00011 

59.  Beral V, Million Women Study Collaborators. Breast cancer and hormone-
replacement therapy in the Million Women Study. Lancet (London, England) 
[Internet]. 2003 Aug 9;362(9382):419–27. Available from: 
http://www.ncbi.nlm.nih.gov/pubmed/12927427 

60.  Cushman M. Estrogen Plus Progestin and Risk of Venous Thrombosis. JAMA 
[Internet]. 2004 Oct 6;292(13):1573. Available from: 
http://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.292.13.1573 

61.  Marjoribanks J, Farquhar C, Roberts H, Lethaby A, Lee J. Long-term hormone 
therapy for perimenopausal and postmenopausal women. Cochrane Database 
Syst Rev [Internet]. 2017 Jan 17; Available from: 
http://doi.wiley.com/10.1002/14651858.CD004143.pub5 

62.  Smith NL. Esterified Estrogens and Conjugated Equine Estrogens and the Risk of 
Venous Thrombosis. JAMA [Internet]. 2004 Oct 6;292(13):1581. Available from: 
http://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.292.13.1581 

63.  SWEETLAND S, BERAL V, BALKWILL A, LIU B, BENSON VS, CANONICO M, et 
al. Venous thromboembolism risk in relation to use of different types of 
postmenopausal hormone therapy in a large prospective study. J Thromb 
Haemost [Internet]. 2012 Nov;10(11):2277–86. Available from: 
http://doi.wiley.com/10.1111/j.1538-7836.2012.04919.x 

64.  Canonico M, Oger E, Plu-Bureau G, Conard J, Meyer G, Lévesque H, et al. 
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