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ABSTRACT

Background

The novel coronavirus disease (COVID-19) has led to significant mortality and morbidity, including a high incidence of related thrombotic
events. There has been concern regarding hormonal contraception use during the COVID-19 pandemic, as this is an independent risk factor
for thrombosis, particularly with estrogen-containing formulations. However, higher estrogen levels may be protective against severe
COVID-19 disease. Evidence for risks of hormonal contraception use during the COVID-19 pandemic is sparse. We therefore conducted a
living systematic review that will be updated as new data emerge on the risk of thromboembolism with hormonal contraception use in
patients with COVID-19.

Objectives

To determine if use of hormonal contraception increases risk of venous and arterial thromboembolism in women with COVID-19.

To determine if use of hormonal contraception increases other markers of COVID-19 severity including hospitalization in the intensive care
unit, acute respiratory distress syndrome, intubation, and mortality.

A secondary objective is to maintain the currency of the evidence, using a living systematic review approach.

Search methods

We searched CENTRAL, MEDLINE, Embase, CINAHL, LILACS, Global Health, and Scopus from inception to search update in March
2022. For the living systematic review, we monitored the literature monthly.

Selection criteria

We included all published and ongoing studies of patients with COVID-19 comparing outcomes of those on hormonal contraception versus
those not on hormonal contraception. This included case series and non-randomized studies of interventions (NRSI).

Data collection and analysis

One review author extracted study data and this was checked by a second author. Two authors individually assessed risk of bias for the
comparative studies using the ROBINS-I tool and a third author helped reconcile differences. For the living systematic review, we will
publish updates to our synthesis every six months. In the event that we identify a study with a more rigorous study design than the current
included evidence prior to the planned six-month update, we will expedite the synthesis publication.
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Main results

We included three comparative NRSIs with 314,704 participants total and two case series describing 13 patients. The three NRSIs had
serious to critical risk of bias in several domains and low study quality. Only one NRSI ascertained current use of contraceptives based on
patient report; the other two used diagnostic codes within medical records to assess hormonal contraception use, but did not confirm
current use nor indication for use. None of the NRSlIs included thromboembolism as an outcome. Studies were not similar enough in terms
of their outcomes, interventions, and study populations to combine with meta-analyses. We therefore narratively synthesized all included
studies.

Based on results from one NRSI, there may be little to no effect of combined hormonal contraception use on odds of mortality for COVID-19
positive patients (odds ratio (OR) 1.00, 95% confidence interval (Cl) 0.41 to 2.40; 1 study, 18,892 participants; very low-certainty evidence).

Two NRSIs examined hospitalization rates for hormonal contraception users versus non-users. Based on results from one NRSI, the odds
of hospitalization for COVID-19 positive combined hormonal contraception users may be slightly decreased compared with non-users
for patients with body mass index (BMI) under 35 kg/m2 (OR 0.79, 95% Cl 0.64 to 0.97; 1 study, 295,689 participants; very low-certainty
evidence). According to results of the other NRSI assessing use of any type of hormonal contraception, there may be little to no effect on
hospitalization rates for COVID-19 positive individuals (OR 0.99, 95% CI 0.68 to 1.44; 1 study, 123 participants; very low-certainty evidence).

We included two case series because no comparative studies directly assessed thromboembolism as an outcome. In a case series of
six pediatric COVID-19 positive patients with pulmonary embolism, one (older than 15 years of age) was using combined hormonal
contraception. In a second case series of seven COVID-19 positive patients with cerebral venous thrombosis, one was using oral
contraceptives.

One comparative study and one case series reported on intubation rates, but the evidence for both is very uncertain. In the comparative
study of 123 COVID-19 positive patients (N =44 using hormonal contraception and N = 79 not using hormonal contraception), no patients
in either group required intubation. In the case series of seven individuals with cerebral venous thromboembolism, one oral contraceptive
user and one non-user required intubation.

Authors' conclusions

There are no comparative studies assessing risk of thromboembolism in COVID-19 patients who use hormonal contraception, which was
the primary objective of this review. Very little evidence exists examining the risk of increased COVID-19 disease severity for combined
hormonal contraception users compared to non-users of hormonal contraception, and the evidence that does exist is of very low certainty.

The odds of hospitalization for COVID-19 positive users of combined hormonal contraceptives may be slightly decreased compared with
those of hormonal contraceptive non-users, but the evidence is very uncertain as this is based on one study restricted to patients with
BMI under 35 kg/m2. There may be little to no effect of combined hormonal contraception use on odds of intubation or mortality among
COVID-19 positive patients, and little to no effect of using any type of hormonal contraception on odds of hospitalization and intubation for
COVID-19 patients. At a minimum, we noted no large effect for risk of increased COVID-19 disease severity among hormonal contraception
users.

We specifically noted gaps in pertinent data collection regarding hormonal contraception use such as formulation, hormone doses, and
duration or timing of contraceptive use. Differing estrogens may have different thrombogenic potential given differing potency, so it would
be important to know if a formulation contained, for example, ethinyl estradiol versus estradiol valerate. Additionally, we downgraded
several studies for risk of bias because information on the timing of contraceptive use relative to COVID-19 infection and method adherence
were not ascertained. No studies reported indication for hormonal contraceptive use, which is important as individuals who use hormonal
management for medical conditions like heavy menstrual bleeding might have different risk profiles compared to individuals using
hormones for contraception. Future studies should focus on including pertinent confounders like age, obesity, history of prior venous
thromboembolism, risk factors for venous thromboembolism, and recent pregnancy.

PLAIN LANGUAGE SUMMARY

Chances of developing blood clots for people who have COVID-19 and are taking hormonal birth control compared to people not
taking hormonal birth control

Review question

We reviewed the evidence about the effects of hormonal birth control on developing blood clots, including heart attack or stroke, or other
severe outcomes for people with COVID-19 disease. We wanted to look at people using combined forms of birth control (containing both
an estrogen and a progestin hormone) compared to people using no hormonal birth control or people using birth control containing only
the progestin hormone. We found only five studies to include.

Background

Risk of thromboembolism in patients with COVID-19 who are using hormonal contraception (Review) 2
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Hormonal birth control, especially birth control with estrogen, can increase chances of developing blood clots in the leg or lung or increase
the chance of having a stroke. We have also seen that blood clots in the leg or lung can be a result of developing COVID-19. We are not
sure if people who are taking hormonal birth control have a higher chance of developing blood clots if they contract COVID-19. We want
to study this further so people who use hormonal contraception will know if they should stop or switch their birth control methods if they
become COVID-19 positive.

Study characteristics

We included studies published up to March 2022. We looked for studies that reported on risk of developing blood clots, being hospitalized,
needing high levels of care like requiring a breathing tube, or risk of dying from COVID-19 for people who used birth control, especially birth
control with estrogen like combined pills, compared to people who did not use birth control. Because there were very few studies, we also
looked at studies that reported on a group of individuals with COVID-19 using birth control who developed clots who were not compared
to another group. We included five studies in total. One study of 18,892 people looked at the risk of dying for people with COVID-19 using
combined birth control methods. Another study of 295,689 people looked at the risk of being hospitalized for people using combined birth
control methods who were tracking their COVID symptoms on a smartphone application, but not specifically tested for COVID-19. A third
study of only 123 people looked at the risk of being hospitalized for people with COVID-19 who were using any type of hormonal birth
control. Finally, two studies of 13 people total with COVID-19 who had developed blood clots looked at the number of those people who
had used combined birth control.

Key results

One study reported similar risks of dying from COVID-19 among people using combined hormonal birth control and those people not using
it, but the evidence was very uncertain.

Based on results from one study, there may be a slightly decreased risk of hospitalization with COVID-19 for people who use combined
hormonal birth control, but the evidence was very uncertain. Results from a smaller study found that there may be little to no effect of
using any type of hormonal birth control on risk of hospitalization for people with COVID-19 disease, but the evidence was very uncertain.

Using hormonal birth control may have little to no effect on risk of needing a breathing tube for people with COVID-19 disease, but the
evidence is very uncertain.

Reports describing a series of 13 women and girls with COVID-19 that had blood clots found that two of the people used combined hormonal
birth control.

We did not find any evidence on risk of heart attack or stroke for users of hormonal birth control with COVID-19 disease.

We did not find any evidence for any outcome for people with COVID-19 using combined hormonal birth control as compared to those
using birth control containing progestin hormone only.

Overall there were few studies we were able to include and they all had serious design issues that made it very difficult to interpret the
evidence. The evidence was very uncertain about the risk of clotting-related harms for people with COVID-19 who use hormonal birth
control. There may be similar or reduced risk of being hospitalized for people who use hormonal contraception.

Certainty of the evidence

We have little to no confidence in the evidence base because the studies did not provide important information we were interested in, such
as reasons people may be at risk for developing blood clots. The studies also did not include the exact types of people we were looking
for, like people who had COVID-19 that was confirmed with a test or people who were confirmed to be taking birth control when they had
COVID-19. There are also not enough studies to be certain about the results.

Risk of thromboembolism in patients with COVID-19 who are using hormonal contraception (Review) 3
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SUMMARY OF FINDINGS

Summary of findings 1. Summary of findings table - Combined hormonal contraception (estrogen plus progestin) compared to no contraception for
COVID-19 positive patients

Combined hormonal contraception (estrogen plus progestin) compared to no contraception for COVID-19 positive patients

Patient or population: COVID-19 positive patients
Setting: COVID-19 positive patients in tertiary care setting
Intervention: combined hormonal contraception
Comparison: no hormonal contraception

Outcomes Anticipated absolute effects* (95% Cl) Relative effect  N¢ of partici- Certainty of Comments
(95% Cl) pants the evidence
Risk with no hormon-  Risk with combined (studies) (GRADE)
al contraception hormonal contracep-
tion
Mortality 5 per 1000 5 per 1000 OR 1.00 18892 B0
(2to 11) (0.41 to 2.40) (1 observation-  Very lowab,c
al study)
Hospitalization 7 per 10004 5 per 1000 ORO0.79 295689 OO Combined hormonal contraception may
(4to 6)d (0.64t0 0.97) (1 observation-  Very lowcef reduce hospitalization slightly. COV-
al study) ID-19 positivity not confirmed through

testing; women were using a mobile
phone application to track COVID-19
symptoms. Restricted to patients with
BMI <35 kg/m2.

Venous throm- 1 of 6 pediatric COVID-19 patients with pulmonary 13 [2lolCIC) 2 case series were included with 13 to-
boembolism embolism had reportedly been using combined (2 observation-  Very lowgh tal patients, describing venous throm-
hormonal contraception. 1 of 7 reproductive-aged al studies) boembolism in COVID-19 patients. Nei-

female COVID-19 patients with cerebral venous ther case study ascertained active use of
thromboembolism was using "oral contraceptive hormonal contraception at time of the
pills." This patient also had positive anti-phospho- outcome. i

lipid antibodies.

Intubation 1 of 6 people who were not using hormonal con- 7 @000 Case series of 7 reproductive-aged
traception required intubation compared to 1 of 1 (1 observation-  Very lowg: women, all of whom were COVID-19 pos-
person reportedly using oral contraceptive pills. al study) itive and developed cerebral venous

thromboembolism.

feaqny £1
aueiyds’o) =

‘yyeay 19199
*SUOISII3P pawioju]
*32UBPINS pashiL

SM3IADY J13BWSISAS JO seqeleq auelyd0)



“p¥7 ‘suos 13 A31IM uyor Aq paysiiqnd ‘uoneioqe|jod aueyd0) ay L £207 @ y3uAdod

(mainay) uondadresyuod jeuownioy Suisn aie oym 6T-dINOD YHM spuanned ul wSIoquiaoquioly} Jo 3siy

Arterial throm- - - - - -
boembolism -
not measured

Acute respira- - - - - -
tory distress

syndrome - not

measured

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% Cl).

Cl: confidence interval; OR: odds ratio

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

See interactive version of this table: https://gdt.gradepro.org/presentations/#/isof/isof _question_revman_web_432099564019182608.

a Downgraded for serious risk of bias given no ascertainment of combined hormonal contraception exposure and no information on variables used for propensity score matching,
increasing risk of residual confounding.

b Downgraded for indirectness given no ascertainment of combined hormonal contraception use during time of outcome.

¢ Downgraded for imprecision given results reported in only 1 study.

d QOverall 1889 of 295,689 total patients were hospitalized for an absolute risk of 6.4 per 1000 total. Hospitalizations were not reported separately for those using combined
hormonal contraception (n = 64,253) versus those not using contraception (n = 231,436). Anticipated absolute effects were estimated by applying the adjusted relative effect
estimate to determine expected number of intervention and control patients who were hospitalized.

e Downgraded for serious risk of bias due to risk of selection bias and all data are self-reported by users.

fDowngraded for indirectness as users of the application were not confirmed to be COVID-19 positive, but were tracking symptoms given concern for possible COVID-19 positivity.
g Downgraded 2 levels for risk of bias as case series are likely to be subject to significant bias.

h Downgraded for imprecision for small sample sizes.

i Downgraded 2 levels for imprecision given small sample size and results reported in only 1 study.

Summary of findings 2. Summary of findings table - Any type of hormonal contraception (estrogen plus progestin or progestin-only) compared to no
contraception for COVID-19 positive patients

Any type of hormonal contraception (estrogen plus progestin or progestin-only) compared to no contraception for COVID-19 positive patients

Patient or population: COVID-19 positive patients
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Setting: COVID-19 positive patients in tertiary care setting
Intervention: any type of hormonal contraception (estrogen plus progestin or progestin-only)

Comparison: no contraception

Outcomes Anticipated absolute effects* (95% Cl) Relative effect  N¢ of partici- Certainty of Comments
(95% ClI) pants the evidence
Risk with no contra-  Risk with any type of hormon- (studies) (GRADE)
ception al contraception (estrogen plus
progestin or progestin-only)
Hospitalization 38 per 1000 38 per 1000 OR0.99 123 ®OOO
(26 to 54) (0.68 t0 1.44) (1 observation-  Very lowa,b.c
al study)
Intubation 0 of 79 patients who did not use hormonal contraception re- 123 OO
quired intubation compared to 0 of 44 patients who used hor- (1 observation-  Very lowa,b.c
monal contraception. al study)

Mortality - not measured

Venous thromboembolism -
not measured

Arterial thromboembolism -
not measured

Acute respiratory distress syn-
drome - not measured

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

Cl: confidence interval; OR: odds ratio

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

See interactive version of this table: https://gdt.gradepro.org/presentations/#/isof/isof_question_revman_web_432122675422248852.
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a Downgraded for serious risk of bias given no ascertainment of hormonal contraception exposure and no information on variables used for adjustment, increasing risk of residual
confounding.

b Downgraded for indirectness as the study was not performed in patients confirmed to be using contraception at time of outcome.

¢ Downgraded 2 levels for imprecision due to small sample size with wide confidence interval with results reported in only 1 study.
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BACKGROUND

We acknowledge that individuals who use hormonal contraception
may not identify as women, and we have endeavored to use
gender-inclusive language throughout this review. When reporting
on individual studies that identified participants as 'women' or
'female’, we have kept this language to accurately describe the study
as it was reported.

Description of the condition

The novel coronavirus disease (COVID-19), caused by infection
with the severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), has spread rapidly worldwide. COVID-19 has affected
millions and led to significant mortality and morbidity, including
a high incidence of related thrombotic events (Ahmed 2020). The
pro-thrombotic effects of COVID-19 are thought to be related
to increased inflammatory cytokine release, platelet activation,
endothelial dysfunction, upregulation of the renin-angiotensin-
aldosterone system, and blood flow abnormalities (Ahmed 2020;
Bikdeli 2020). Data regarding the pathogenicity of COVID-19
continue to emerge, but it is not yet entirely certain how this
may be modulated by various individual-level characteristics and
medications, including the influence of sex hormones.

Description of the intervention

Hormonal contraception includes: combined estrogen and
progestin pills, patches, and rings; systemic progestin-only
methods, including pills, injectables, and rings; and progestin-
releasing intrauterine devices. Hormonal contraception is a
common medication used by over 250 million people worldwide
(UN 2019). It is unclear if hormonal contraception use among
COVID-19 positive women increases or attenuates risk of
thromboembolism.

How the intervention might work

Combined hormonal contraception (CHC), which contains
estrogen, may exacerbate thrombotic risk in individuals infected
with COVID-19. Use of CHC methods confers a two-to-three-fold
increased risk of venous thromboembolism (VTE) compared to
non-use (de Bastos 2014). Ethinyl estradiol (EE) in CHCs leads
to increased levels of coagulation factors I, VII, VIIl, X and
fibrinogen, and decreased plasma levels of anticoagulant factors,
including antithrombin and tissue factor pathway inhibitor, as
shown in human studies (Abou-Ismail 2020). This effect is dose
dependent, with higher levels of EE affording increased risks
of thromboembolism. Coagulation factor levels may not return
to normal until several weeks after CHC cessation (Robinson
1991). The use of CHCs containing certain progestins, such as
drospirenone, desogestrel, or gestodene, may be associated with
one and a half to two times the odds of increased risk of
VTE compared to use of levonorgestrel-containing contraceptives;
however, that association is controversial given the data limitations
and biases (Dragoman 2018). Progestin-only contraceptive (POC)
methods do not appear to increase risk of VTE in most populations,
though some studies have shown increased risk of VTE with depot
medroxyprogesterone acetate use (Tepper 2016).

Estrogen and progesterone may play a protective role in the
pathogenicity of COVID-19. There are well-documented sex
differences in COVID-19 outcomes, with increased mortality seen
in males (Jin 2020) and a protective effect from death in post-

menopausal women treated with estrogen (Sund 2022). Among
a cohort of hospitalized COVID-19 positive people in China, the
proportion of non-menopausal women with severe COVID-19
disease was significantly lower than the proportion with severe
COVID-19 disease among age-matched men (Ding 2021). Estradiol
levels were shown to be negatively correlated with disease severity
as well as interleukin (IL) IL-6 and IL-8 levels (Ding 2021). In humans
and mouse models, estradiol is seen to suppress production of pro-
inflammatory cytokines while stimulating the anti-inflammatory
cytokine response (Mauvais-Jarvis 2020). Additionally, estradiol
may decrease gene expression of angiotensin-converting enzyme 2
(ACE2) receptors in bronchial epithelial cells (Stelzig 2020), which
are the means of cell-entry for SARS-CoV-2. SARS-CoV-2 has also
been shown to activate platelets by binding ACE2 receptors, leading
to increased risk of thrombosis in mouse models (Zhang 2020).

Why it is important to do this review

Synthesizing the evidence regarding the influence of hormonal
contraceptive use on thrombosis risk among COVID-19 positive
women will affect national guidelines for contraceptive use, for
which there is no current global consensus. At present, the World
Health Organization supports the use of all forms of contraception
during the COVID-19 pandemic (WHO 2020). The Society of Family
Planning currently recommends that CHCs be discontinued for all
hospitalized women with COVID-19, but progestin-only and non-
hormonal methods may be continued. CHC use may be continued
for non-hospitalized or asymptomatic women with COVID-19,
but it is recommended to discuss the theoretical increased risk
of thromboembolism (Benson 2020). The Board of the lItalian
Society of Contraception states that CHC can be continued for
asymptomatic COVID-19 positive women or women with mild
symptoms, but should be stopped for severe symptoms (including
severe pneumonia), immobilization, and in cases of increased
thromboembolic risk (Fruzzetti 2020). The Italian guidance states
that CHC can be restarted immediately after recovery, but makes
no mention of initiating prophylactic anticoagulation (Fruzzetti
2020). The French guideline suggests continuing CHCs in low
risk patients with mild COVID-19 disease, as even after CHC
discontinuation there is a delay in return to baseline VTE risk;
however, it recommends adding weight-based prophylactic low-
molecular weight heparin (LMWH) if the woman has symptomatic
COVID-19 or additional risk factors such as age > 35, prolonged
immobilization, smoking, or obesity (CNGOF 2020). The Faculty of
Sexual and Reproductive Healthcare (FSRH) of the Royal College
of Obstetricians and Gynaecologists states that, in the absence of
clear evidence regarding thromboembolism risk with COVID-19, it
can make no recommendation to deviate from existing guidance
regarding assessment of VTE risk for prescribing CHC (FSRH 2020).
However, the FRSH recognizes that CHC will likely be stopped
for hospitalized women, and recommends considering providing
alternative progestin-only or other effective contraception prior
to discharge. For non-hospitalized women with COVID-19, the
FSRH recommends considering on a case-by-case basis whether
women should switch to progestin-only contraception, taking into
account whether the woman will be adherent and able to receive
supplies. Current recommendations in Spain for perimenopausal
women using CHC as contraception suggest discontinuing CHC and
starting prophylactic LMWH for women hospitalized with COVID-19
(especially for those requiring intensive care), and discontinuing
CHC use for non-hospitalized women with COVID-19 during the
acuteillness phase associated with immobilization (Ramirez 2020).
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For women recovering from COVID-19 pneumonia with persistent
symptoms requiring only outpatient monitoring, the Spanish
guidelines recommend discontinuing CHC use and initiating LMWH
use (Ramirez 2020). If hormonal therapy is required, Spanish
recommendations suggest considering switching to POC use,
unless women have mild symptoms and only suspected, not
confirmed, COVID-19 (Ramirez 2020).

This review will help to determine which types of hormonal
contraception increase risk of venous and arterial thrombosis
among COVID-19 positive women, and if this differs by subgroups
of COVID-19 severity or other individual characteristics. Evidence
and recommendations are rapidly evolving as this is a novel
coronavirus; therefore, we intend to perform a living systematic
review. It is likely that the conclusions of this review, including
estimates of effect, will change as new evidence is generated.

OBJECTIVES

To determine if use of hormonal contraception increases risk of
venous and arterial thromboembolism in women with COVID-19.

To determine if use of hormonal contraception increases
other markers of COVID-19 severity including hospitalization in
the intensive care unit, acute respiratory distress syndrome,
intubation, and mortality.

A secondary objective is to maintain the currency of the evidence,
using a living systematic review approach.

METHODS

Criteria for considering studies for this review
Types of studies

We planned to include randomized controlled trials (RCTs) and
non-randomized studies of interventions (NRSIs). We planned to
include parallel RCTs including those randomized at the individual
or cluster level, but not to include cross-over trials because this
is not feasible for studies of the intervention evaluated in this
review. While RCTs represent the most rigorous type of study for
addressing questions of efficacy and safety, we included NRSIs
for this topic because we did not expect to find adequate trial
evidence to address the review objectives. It is extremely unlikely
for the hormonal contraception method to be randomized in this
clinical situation. Additionally, the efficacy and safety outcomes of
interest are very rare and the number of participants willing to be
randomized to hormonal contraceptive methods would likely be
limited. This reduces the feasibility and likelihood of adequately
powered randomized trials. NRSIs are likely to provide the best
available data for observing differences in outcomes associated
with different hormonal contraceptive methods among women
with COVID-19. We included studies irrespective of their publication
status and language of publication. As expected, we did not find any
eligible RCTs for inclusion.

We planned to include cohort studies that compare individuals
or clusters exposed to the intervention to a comparable group of
unexposed individuals or clusters over the same time period (e.g.
comparative cohort, case-control studies nested in a prospective
cohort).

We planned to include cohort studies that compare individuals
or clusters exposed to the intervention over one time period to
a comparable group of unexposed individuals or clusters from
another time period (e.g. before-after study designs, interrupted
time series), or from different geographic sites. As these data
are emerging, we also included case series and non-comparative
studies of combined hormonal contraception (CHC) users with
COVID-19. We decided to include case series if they had at least five
cases meeting participant inclusion criteria. As the evidence base
grows, we plan to exclude studies without a comparison group in
accordance with the Cochrane Handbook for Systematic Reviews of
Interventions (Reeves 2022).

Types of participants

We included studies of women of reproductive age (ages 15
to 51) who were COVID-19 positive (or presumed COVID-19
positive). We excluded women who were pregnant or less than
three weeks postpartum. According to the Centers for Disease
Control Medical Eligibility Criteria for Contraceptive Use, women
without underlying risk for venous thromboembolism who are not
breastfeeding should wait until three weeks postpartum to initiate
CHCs, given the elevated risk of venous thromboembolism in the
immediate postpartum time period (Curtis 2016). We intended
to include studies of women using hormonal contraception for
contraceptive purposes and exclude women using hormonal
methods for medical treatment of abnormal uterine bleeding or
other conditions unless fewer than 10% of women were using
hormonal methods for non-contraceptive purposes; however, we
were not able to ascertain the indication for CHC use in the studies
using data from administrative databases. For the current review,
we retained these studies given the otherwise very sparse data.

Types of interventions

We included studies comparing COVID-19 positive women
using combined hormonal contraception with similar non-
pregnant individuals not using contraception or using non-
hormonal contraception. We planned to also include studies
comparing COVID-19 positive women using combined hormonal
contraception with those using progestin-only methods of
hormonal contraception.

The comparisons for this review were planned as follows.

« Combined hormonal contraception versus no contraceptive
method.

« Combined hormonal contraception versus non-hormonal
contraception.

« Combined hormonal contraception versus progestin-only
contraception.

» Progestin-only contraception versus no contraceptive method.

« Progestin-only contraception
contraception.

versus non-hormonal

Types of outcome measures
Primary outcomes

1. Venous thromboembolism during the study period.
2. Arterial thromboembolism during the study period.

Risk of thromboembolism in patients with COVID-19 who are using hormonal contraception (Review) 9
Copyright © 2023 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

Secondary outcomes

1. Mortality.

2. Critical illness requiring intensive care unit hospitalization.
3. Acute respiratory distress syndrome.

4. Intubation.

Search methods for identification of studies

The Fertility Regulation Group Information Specialist conducted a
search for all published, unpublished, and ongoing studies, without
restrictions on language or publication status. This review is up to
date as of the March 2022 search. The search strategies for each
database are available in Appendix 1.

Electronic searches

We searched the following databases from their inception.

« Cochrane Central Register of Controlled Trials (CENTRAL; 2021,
Issue 12) (Ovid EBM Reviews) (searched January 2022).

« MEDLINE ALL (Ovid) (1946 to 9 March 2022).
« Embase.com (inception to 9 March 2022).

« CINAHL (EBSCOHost) (Cumulative Index to Nursing and Allied
Health Literature; 1937 to 9 March 2022).

e LILACS (Latin American and Caribbean Health Science
Information database; inception to 9 March 2022).

« Global Health (Ovid) (1973 to 2022 Week 10).
« Scopus (inception to 9 March 2022).

We initially intended to search pre-print servers as well, but
determined not to include these given concerns regarding data
quality for these manuscripts as the pandemic evolved.

Living systematic review considerations

As this is a living systematic review, we will monitor the literature
monthly and will publish updates to our synthesis every sixmonths.
We will review the search methods and strategies every six months
to ensure they reflect any terminology changes in the topic area,
or in the databases. We anticipate that we will maintain the living
systematic review for two years.

Searching other resources

We checked the bibliographies of included studies and any relevant
systematic reviews identified for further references to relevant
studies. We will contact experts/organizations in the field to obtain
additional information on relevant studies. If necessary, we will
contact authors of included studies for data clarification and
further information.

Living systematic review considerations

We will note when key conferences are to be held and will
search conference proceedings when published. We will contact
corresponding authors of ongoing studies as we identify them and
will ask them to advise when study results are available, or to
share early or unpublished data. We will contact the corresponding
authors of any newly included studies for advice regarding other
relevant studies. We will manually search the reference lists of all
newly included studies.

Data collection and analysis
Selection of studies

We downloaded all titles and abstracts retrieved by electronic
searching to a reference management database and removed
duplicates (Covidence 2022). Two review authors (Megan A Cohen
(MAC), Alison Edelman (AE)) independently screened titles and
abstracts for inclusion. We retrieved the full-text study reports/
publications and two review authors (MAC, AE) independently
screened the full text, identified studies forinclusion, and identified
and recorded reasons for exclusion of the ineligible studies. We
resolved any disagreement through discussion or, when required,
we consulted a third review author (Jillian Henderson (JH)). We
listed studies that initially appeared to meet the inclusion criteria
butthat we later excluded in the Characteristics of excluded studies
table. We collated multiple reports of the same study so that each
study rather than each report is the unit of interest in the review.
We also provided any information we can obtain about ongoing
studies. We recorded the selection process in sufficient detail to
complete a PRISMA flow diagram (Liberati 2009).

Living systematic review considerations

We will immediately screen any new citations retrieved by the
monthly searches. We expect initial search yields to be fairly small,
so we intend to screen all records manually; however, we may
employ automated techniques over time if the volume of retrieved
citations increases substantially.

Data extraction and management

We used a standard data collection form for study characteristics
and outcome data; we piloted the form on one study in the
review. One review author (MAC) independently extracted the study
characteristics below from the included studies, and the data were
independently checked by a second review author (AE).

« Methods: study design, number of study centers and location,
study setting, withdrawals, date of study, follow-up.

« Participants: number, mean age, age range, severity of
condition, diagnostic criteria, inclusion criteria, exclusion
criteria, other relevant characteristics.

« Interventions: type of hormonal contraception, comparison,
length of hormonal contraception use, timing of hormonal
contraception initiation, medication adherence.

« Outcomes: main and other outcomes specified and collected,
time points reported.

« Notes: funding for trial, notable conflicts of interest of trial
authors, ethical approval.

One review author (MAC) independently extracted the outcome
data from the included studies, and this was checked by a second
study author (AE) for accuracy. We noted in the Characteristics
of included studies table if a trial reported outcome data in an
unusable way. We resolved disagreements by consensus or by
involving a third review author (JH).

Assessment of risk of bias in included studies

Two review authors (MAC, AE) independently assessed risk of bias
for each study. We resolved any disagreements by discussion or by
involving another author (JH).
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We assessed the risk of bias for key outcomes from NRSI using the
Risk Of Bias In Non-randomized Studies - of Interventions (ROBINS-
1) instrument (Sterne 2020). We considered the following factors to
be possible confounding factors for this topic: age, personal history
of venous thromboembolism (VTE), recent pregnancy, obesity,
severity of COVID-19, ethinyl estradiol dose, progestogen type.
Using the ROBINS-I tool, which includes signaling questions for
assessing different potential sources of bias, we evaluated the
following domains.

o Pre-intervention.
o Bias due to confounding.
o Bias in selection of participants into the study (selection
bias).
« Atintervention.
o Biasin classification of interventions (information bias).

e Post-intervention.
o Bias due to deviations from
(confounding).

o Bias due to missing data (selection bias).
o Biasin measurement of outcomes (information bias).
o Biasin selection of the reported result (reporting bias).

intended interventions

Where information on risk of bias related to unpublished data or
correspondence with a trialist, we noted this in the risk of bias table.
We did not exclude studies on the grounds of their risk of bias, but
clearly reported the risk of bias when presenting the results of the
studies. When considering treatment effects, we took into account
the risks of bias for the studies that contributed to that outcome.

If included in future updates, we will assess the risk of bias in
randomized trials using version two of the Cochrane risk of bias
tool (ROB2) (Sterne 2019). Our effect of interest will be the effect
of assignment, also known as the intention-to-treat effect. We will
assess all the outcomes defined in this review for risk of bias. We will
answer the signaling questions to assess the following domains.

« Bias arising from the randomization process.

« Bias due to deviations from intended interventions.
« Bias due to missing outcome data.

« Biasin measurement of the outcome.

« Biasin selection of the reported result.

An additional domain is included for cluster-randomized trials.

« Bias arising from identification or recruitment of individual
participants within clusters.

We will use the variant of ROB2 for cluster-RCTs if we identify
eligible trials with this study design.

For each outcome, we will use the signaling questions to categorize
eachdomain as either 'low risk of bias', 'some concerns', or 'high risk
of bias'. We will record our answers to the signaling questions on the
ROB2 Excel tool and make this available in an online repository. We
will summarize the risk of bias judgments across different studies
for each of the domains for each pre-specified outcome. For each
study, we will derive an overall judgment from the tool, as follows.

« Lowriskof bias: the study is considered to show a low risk of bias.

« Some concerns: a few concerns are expected to be associated
with the study in at least one domain, but it does not warrant

categorization as a study with a high risk of bias with regard to
any domain.

« Highrisk of bias: the study is considered to be at high risk of bias
in at least one domain; or a few concerns with regard to multiple
domains are observed in the study such that these concerns
significantly lower confidence in the study results.

Applying risk of bias assessments in this review

We took into account the risk of bias for the studies that are used
to estimate intervention effects. We provided figures to illustrate
the risk of bias. For future reviews, we will conduct sensitivity
analyses (see Sensitivity analysis section below) to assess whether
estimated effects differ when high risk of bias studies are excluded
from analyses as pertinent. The risk of bias assessment informed
the GRADE ratings and summary of findings tables.

Measures of treatment effect

For dichotomized outcomes from NRSIs, we reported the adjusted
estimate of effect including odds ratio (OR) and 95% confidence
interval (95% CI). Where studies reported count data, that is,
the number of events rather than the number of people who
experienced at least one event, we reported the number of events
and the total number of participants in the intervention and control
groups, as person-years of follow-up were not reported in the
included studies and rate ratios could not be calculated.

For case-series outcomes, we presented data in a narrative format.

Unit of analysis issues

We intended to perform the primary analysis per individual
randomized. We abstracted information on the study design and
unit of analysis for each study, indicating whether clustering of
observations was present due to allocation to the intervention
at the group level or clustering of individually randomized
observations (e.g. patients within clinics). We planned to abstract
available statistical information needed to account for the
implications of clustering on the estimation of outcome variances,
such as design effects or intra-cluster correlations, and whether
the study adjusted results for the correlations in the data. In cases
where the study did not account for clustering, we planned to
ensure that appropriate adjustments were made to the effective
sample size following Cochrane guidance (Higgins 2020). Where
possible, we planned to derive the intra-cluster correlation (ICC) for
these adjustments from the trial itself, or from a similar trial. If an
appropriate ICC was unavailable, we planned to conduct sensitivity
analyses to investigate the potential effect of clustering by imputing
a range of values of ICC.

If any trials had multiple arms that were compared against the same
control condition and we needed to include them in the same meta-
analysis, we would have divided the control group numerators and
denominators by the number of interventions to be included in the
meta-analysis, to avoid double-counting observations.

Dealing with missing data

We attempted to contact investigators or study sponsors in order
to verify key study characteristics and obtain missing numerical
outcome data for those studies identified as abstract only. For
this review, we were unable to obtain information from study
investigators.
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For future reviews, we will calculate missing standard deviations
or other necessary data using other data from the trial, such as
confidence intervals, based on methods outlined in the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2020).

We reported the number of studies that have results missing for the
synthesis of each outcome.

We reported all responses and data provided in the Characteristics
of included studies table. Where we made any assumptions about
missing data, we reported the potential impact in the Discussion
section of the review.

Assessment of heterogeneity

We described the clinical diversity and methodological variability
of the evidence in the review text and used tables to describe
study characteristics, including design features, population
characteristics, and intervention details.

To assess statistical heterogeneity, we planned to visually inspect
forest plots and describe the direction and magnitude of effects,
and the degree of overlap between confidence intervals. We
planned to also consider the statistics generated in forest plots
that measure statistical heterogeneity. We intended to use the 12
statistic to quantify inconsistency among the trials in each analysis.
We planned to also consider the P value from the Chi2 test to
assess whether this heterogeneity is significant (P < 0.1). If we
had identified substantial heterogeneity, we planned to report
the finding and explore possible explanatory factors using pre-
specified subgroup analysis.

We planned to use a rough guideline to interpret the |12 value rather
than a simple threshold, and to take into account an understanding
that measures of heterogeneity (12 and Tau2) would be estimated
with high uncertainty when the number of studies was small
(Deeks 2020). However, we determined that there were not enough
data in order to conduct meta-analyses, and the populations and
outcomes reported in the studies included were too dissimilar to
pool for reporting.

Assessment of reporting biases

If we had identified enough studies available for meta-analysis
to support a funnel plot (at least 10), we planned to create and
visually inspect the funnel plot and run a formal statistical test
for asymmetry, as proposed by Egger 1997. In the event that
we observed funnel plot asymmetry, we planned to discuss the
potential for this to be attributed to small study effects and not just
non-reporting bias. We intended to provide a funnel plot for risk of
deep venous thromboembolism, risk of pulmonary embolism, and
risk of arterial thromboembolism, data permitting.

Insufficient studies were included in the review to allow
construction of a funnel plot and formal testing of asymmetry,
which may indicate publication bias. Should enough studies be
included in future updates of the review we plan to undertake these
analyses.

Data synthesis

The decision to meta-analyze data or not was based on an
assessment of whether the interventions in the included trials
were similar enough in terms of participants, settings, intervention,

comparison, and outcome measures to ensure meaningful
conclusions from a statistically pooled result.

We were unable to pool the data statistically using meta-analysis
given heterogeneity of populations and outcomes, and the very few
studies included in the review. We therefore conducted a narrative
synthesis of results. We presented the major outcomes and results,
organized by intervention categories according to the major types
or aims of the identified interventions, or both. Within the data
categories we explored the following main comparisons of the
review.

« Combined hormonal contraception versus no contraception.
« Hormonal contraception versus no contraception.

Where studies compared more than one intervention, we compared
each separately to no intervention/control.

Subgroup analysis and investigation of heterogeneity

We a priori planned to carry out the following subgroup analyses
of factors that may contribute to heterogeneity in the effects of the
intervention.

» Studies using ethinyl estradiol dosage less than 30 mcg versus
studies greater than or equal to 30 mcg.

« Types of progestin contraception (i.e. oral progestin-only
contraception, injectable, progestin-releasing intrauterine
device).

« Studies investigating hospitalized women versus women
treated as outpatients.

« Studies from areas with large outbreaks of COVID-19 versus
studies from areas without large outbreaks.

« Type of anticoagulation (i.e. prophylactic anticoagulation,
intermediate-dose anticoagulation, therapeutic
anticoagulation).

We planned to use the following outcomes in subgroup analyses if
there were enough studies reporting the outcome to support valid
subgroup comparisons.

« Venous thromboembolism.
« Arterial thromboembolism.
« Mortality.

« Ambulatory versus non-ICU (intensive care unit) hospitalized
versus ICU hospitalized women with COVID-19.

However, there were not enough data included to be able to
conduct subgroup analyses.

Sensitivity analysis

In the current review, we did not conduct any sensitivity analyses
as there were not enough data to do so.

Summary of findings and assessment of the certainty of the
evidence

We evaluated the evidence according to the five GRADE
considerations  (study limitations, consistency of effect,
imprecision, indirectness, and publication bias) to assess the
certainty of the body of evidence as it related to our pre-specified
outcomes.
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We followed the methods and recommendations described in
Chapter 14 of the Cochrane Handbook for Systematic Reviews of
Interventions (Schiinemann 2020), and used GRADEpro GDT 2021
software. Given that we used the ROBINS-I tool to assess risk of bias
for included NRSIs, we designated the evidence for each NRSI to
start at 'high certainty' and we then downgraded the certainty of
the evidence as appropriate.

We planned to provide separate summary of findings tables for the
following comparisons.

« Combined hormonal contraception versus no contraceptive
method.

« Combined hormonal contraception versus non-hormonal
contraception.

« Combined hormonal contraception versus progestin-only
contraception.

« Progestin-only contraception versus no contraceptive method.

« Progestin-only contraceptive
contraception.

versus non-hormonal

We added a table for hormonal contraception versus no
contraceptive method as one study did not stratify outcomes by
hormonal contraceptive type.

We planned to summarize evidence for a given outcome from RCTs
and NRSlIs in separate rows; for this review version, only NRSIs were
included.

We used footnotes to give justifications for our decisions to
downgrade the certainty of evidence and provide comments to aid
readers’ understanding of the review where necessary.

Two review authors (MAC, AE) made independent judgments
about the certainty of the evidence, with disagreements resolved
by discussion or involving a third author (JH). We justified
the judgments, documented them and incorporated them into
reporting of results for each outcome.

Deciding when to incorporate new evidence
Living systematic review consideration

We will monitor the literature on a monthly basis, as described in
the protocol, and will publish updates to our synthesis every six
months. In the event that we identify a study with a more rigorous
study design than the included evidence to date (e.g. prospective
cohort study with concurrent comparison groups or an RCT) in our
active monitoring of the literature, we will expedite the synthesis
publication to ensure that newer evidence with lower risk of bias is
added to the review prior to the planned six-month time frame.

RESULTS

Description of studies
Results of the search

The PRISMA study flow diagram (Figure 1) shows results of the
search process. Our database search as of March 2022 yielded 8220
studies, leaving 2119 studies for title and abstract screening after
removal of duplicates. We identified 31 studies for full-text review.
Of these, we excluded 26 studies, most commonly due to incorrect
study design (see Excluded studies).
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Included studies

We included three comparative non-randomized studies of
interventions (NRSIs) with 314,704 participants total (Costeira
2021; Mujumdar 2020; Seeland 2020) and two case series with 13
participants (Chima 2021; Hameed 2021). Characteristics of the
studies can be seen in Table 1.

The three NRSIs (Costeira 2021; Mujumdar 2020; Seeland 2020)
were database cohort studies. Costeira 2021 and Seeland 2020
stratified outcomes for premenopausal and postmenopausal
patients; we included only information from the premenopausal,
reproductive-aged women groups in line with our inclusion
criteria. Only one NRSI (Costeira 2021) ascertained current use of
contraceptives based on patient report; the other two comparative
studies (Mujumdar 2020; Seeland 2020) used diagnostic codes
within medical records to determine hormonal contraception use,
but did not attempt to confirm current contraceptive use at time of
the outcome. None of the NRSIs included thromboembolism as an
outcome.

Of note, Costeira 2021 included self-reported data from
reproductive-aged women in the United Kingdom who used the
COVID Symptom Study Smartphone Application from 7 May to 15
June 2020. Users were not required to be COVID-19 positive, so
this may represent a different population than outlined in our
protocol. However, we anticipate that users of the application who
were tracking symptoms were doing so due to concern for having
COVID-19. These were additionally data obtained during a time
when antibody positivity rates in the UK were approximately 6.8%
and there were an estimated 54,000 new cases of COVID-19 weekly
in England (Office for National Statistics 2020). The study also
represented some of the best data available to date. Therefore, we
determined to include the study for analysis.

Seeland 2020 measured mortality for COVID-19 positive individuals
who were reportedly using combined hormonal contraception
versus those who were not.

Two studies (Costeira 2021; Mujumdar 2020) measured
hospitalization rates for patients reportedly using hormonal
contraception versus those not using hormonal contraception.
Mujumdar 2020 included all users of any type of hormonal
contraception as their exposure group while Costeira 2021
compared combined hormonal contraceptive users to people
without any hormonal therapy.

Chima 2021 and Hameed 2021 reported case series of COVID-19
positive patients who experienced venous thromboembolism.
Chima 2021 reported on adolescent patients with pulmonary
embolism. Hameed 2021 reported on patients with cerebral

venous thrombosis. No comparative studies directly assessed
thromboembolism as an outcome.

Excluded studies

During full-text review, we excluded 26 studies (see Excluded
studies), for the following reasons.

We excluded 19 studies with incorrect study design; of these, nine
were case reports (Alyousefi 2021; Badrawi 2021; Fiorini 2021,
Grimes 2021; Iguina 2020; Koritala 2021; Kundal 2021; Rebelo 2021;
Valenzuela-Vallejo 2021), five were editorials (Cagnacci 2022; Kow
2021; Kurdoglu 2021; Mitra 2021; Spratt 2020), four were review
articles (Lete 2021; Pires 2020; Ramirez 2020; Traish 2021), and one
study was a guideline development article for thromboprophylaxis
recommendations for COVID-19 positive patients (Riera-Mestre
2021).

We excluded four studies for incorrect study populations. Two
studies (Fernandez-Capitan 2021; Vahey 2021) did not stratify
analyses by sex. One study (Ostovan 2021) was a case series, but did
notinclude any cases who had been using hormonal contraception.
One study analyzed outcomes for postmenopausal patients who
either used or did not use menopausal hormonal therapy (Lee
2020).

We excluded Ding 2021 for incorrect intervention as they used
physiologic serum estradiol levels as an exposure variable instead
of exogenous hormonal contraception. We excluded one study
(Limanova 2021) for incorrect outcome as they investigated
drug interactions between hormonal contraception and COVID-19
therapeutic agents.

We identified one study protocol (NCT04865029) for an ongoing
study which did not meet inclusion criteria given intervention
indications as it planned to use hormonal contraception as
treatment for patients with COVID-19 disease.

Risk of bias in included studies

We used the ROBINS-I tool to assess the risk of bias of the three
included NRSIs. We judged the overall risk of bias of the three
studies to vary between serious to critical (Figure 2). Justifications
for our risk of bias judgments are summarized in Table 2. We
judged two NSRI studies to be at serious risk of bias (Costeira 2021;
Seeland 2020) and Mujumdar 2020 to be at critical risk of bias. The
two cases series (Chima 2021; Hameed 2021) we judged to be at
high risk of bias given the nature of the study design and there is
no applicable risk of bias tool for case series. There was also no
information presented in the case series regarding the temporality
of contraceptive use in relation to the thromboembolic outcomes.
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Bias due to confounding

We noted serious risk of bias due to confounding for all three
NRSIs. We judged Seeland 2020 to be at serious risk of bias from
confounding as they did not identify which covariates were used
for propensity score matching. Similarly, Mujumdar 2020 did not
reporton variables used for confounding assessment. Costeira 2021
did adjust for body mass index (BMI) and age, but did not include
all pre-specified confounders, and we judged there to be additional
risk that variables were not validly measured as they were self-
reported. No study included personal history of thromboembolism,
estradiol dose, or progestogen type as confounding variables,
which we pre-specified in our protocol as likely confounders.

Bias due to selection of participants

Seeland 2020 and Mujumdar 2020 derived their data from
electronic health records, but they were retrospective cohorts, so
we rated them as at moderate risk of bias. As Costeira 2021 relied
on patient use of their mobile electronic tracking application, we
judged there to be serious risk of selection bias as individuals
using contraception may be more conscious of potential health
risks and more likely to use a health and symptom mobile tracking
application.

Bias in classification of interventions

All three NRSI included had clear definitions for hormonal
contraception or combined hormonal contraception use, either
derived from electronic health record codes (Mujumdar 2020;
Seeland 2020) or based on patient self-report (Costeira 2021).

Bias due to deviations from intended intervention

We judged Seeland 2020 and Mujumdar 2020 to be at critical risk
of bias due to deviations from intended intervention, as they did
not ascertain if patients were in fact actively using the forms of

: Bias due to selection of participants.

: Bias in classification of interventions.

: Bias due to deviations from intended interventions.
: Bias due to missing data. -
: Bias in measurement of outcomes.

: Bias in selection of the reported result.

. Critical
’ Serious

Moderate

. Low

Q No information

contraception documented in the medical record at the time of the
outcome. We judged Costeira 2021 as at moderate risk of bias for
deviations from intended intervention as they utilized patient self-
report for determining active use of contraception.

Bias due to missing data

Both Mujumdar 2020 and Costeira 2021 performed analyses on a
smaller subsample due to missing data. We deemed Mujumdar
2020 at serious risk of bias due to its small sample size which
was further reduced due to missing data for the outcome variable
(hospitalization). Costeira 2021 restricted analysis to individuals
with available data on smoking status. Seeland 2020 reported no
information on missing data or how they were handled.

Bias in measurement of outcomes

Hospitalization (Mujumdar 2020) and mortality (Seeland 2020) are
definite outcomes unlikely to be measured incorrectly in electronic
health record data. We thus judged these at low risk of bias. The
outcome of hospitalization for Costeira 2021 was derived from self-
reported data, so we judged this to be at moderate risk of bias as
conceivably some people could have misclassified the outcome: for
example, if a patient only had an emergency room visit but reported
this as a hospitalization.

Bias in selection of the reported results

All three NRSIs were at low risk of bias due to selection of the
reported results.

Effects of interventions

See: Summary of findings 1 Summary of findings table -
Combined hormonal contraception (estrogen plus progestin)
compared to no contraception for COVID-19 positive patients;
Summary of findings 2 Summary of findings table - Any type
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of hormonal contraception (estrogen plus progestin or progestin-
only) compared to no contraception for COVID-19 positive patients

Four studies reported on outcomes for use of combined hormonal
contraception compared to no use of contraception in COVID-19
patients (Chima 2021; Hameed 2021; Seeland 2020) or patients
who are at risk of having COVID-19 (Costeira 2021). We summarized
these in the Summary of findings 1.

Seeland 2020 measured mortality of COVID-19 positive patients
who were users of combined hormonal contraception versus
contraception non-users with data derived from electronic health
records from a healthcare organization in 17 countries. Given
the limitations of the database, the authors could not ascertain
current contraceptive use at the time of the outcome. Based on
results from this NRSI, there may be little to no effect of combined
hormonal contraception use on odds of mortality for COVID-19
positive patients (adjusted odds ratio (OR) of 1.00, 95% confidence
interval (Cl) 0.41 to 2.40; 1 study, 18,892 participants; very low-
certainty evidence).

Costeira 2021 studied hospitalization for COVID-19 in individuals
self-reporting use or non-use of combined hormonal contraceptive
where COVID-19 disease status was not confirmed through testing
but via symptom reporting through a mobile tracking application;
thus we deemed this evidence to be of low certainty, downgraded
for serious risk of bias and for indirectness. Adjusting for BMI,
age, and smoking status, hormonal contraceptive users compared
to non-users may have a slight decrease in their odds of
hospitalization (adjusted OR 0.79, 95% Cl 0.64 to 0.97; 1 study,
295,689 participants; very low-certainty evidence). Notably, this
study excluded any individuals with a BMI greater than or equal to
35 kg/m2, so these results may not be generalizable to patients of
higher BMI who are known to have an independently higher risk of
thromboembolism.

In combination, the two case series (Chima 2021; Hameed
2021) reported on 13 patients with a venous thromboembolism
concurrent with COVID-19 infection. Of these 13 patients, two
patients were reportedly using combined hormonal contraception,
but actual use was not available. One of the six female pediatric
patients (less than 18 years in age) with COVID-19 who developed
pulmonary embolism was taking hormonal contraception (Chima
2021). One of seven reproductive-aged women with COVID-19
and cerebral venous thromboembolism (CVT) was taking oral
contraceptive pills (Hameed 2021). Notably, the individual with the
CVT was also diagnosed with antiphospholipid antibody syndrome,
a thrombophilia. This patient, in addition to another patient
not using combined hormonal contraception (CHC), required
intubation. Thus, there may be little to no effect of CHC use on odds
of requiring intubation in patients with COVID-19, but the evidence
is very uncertain.

Only one study reported on outcomes for use of any type of
hormonal contraception compared to no use of contraception in
COVID-19 patients (Mujumdar 2020). Results are summarized in
Summary of findings 2. They obtained their data from electronic
health records from one tertiary care organization, but could not
ascertain current contraceptive use at the time of the outcome.
They found little to no effect on risk of hospitalization for COVID-19
positive patients based on exposure to hormonal contraception
(adjusted OR 0.99, 95% CI 0.68 to 1.44; 1 study, 123 participants;

very low-certainty evidence). No patients in either the exposure nor
control arms required intubation.

No comparative studies reported on arterial or venous
thromboembolic outcomes. No studies reported data on acute
respiratory distress syndrome or need for hospitalization in the
intensive care unit.

DISCUSSION

Summary of main results

Our primary objective was to assess the risk of venous or
arterial thromboembolism in patients with COVID-19 disease using
combined hormonal contraception. Secondary objectives were
to investigate other markers of COVID-19 severity such as acute
respiratory distress syndrome, intubation, need for (intensive care
unit) ICU care, and mortality for those using combined hormonal
contraception or other forms of hormonal contraception. After our
search, we additionally included hospitalization as a secondary
outcome as studies commonly reported this outcome, while few
to no studies measured our pre-specified outcomes. We identified
only five studies addressing these objectives (Chima 2021; Costeira
2021; Hameed 2021; Mujumdar 2020; Seeland 2020). We included
case series with limited interpretable evidence for this review, as
they were the only studies that addressed our primary outcome.

We found no comparative studies assessing thromboembolism
risk among COVID-19 positive individuals using hormonal
contraception users compared with non-users. Two case series
(Chima 2021; Hameed 2021) reported on a total of 13 individuals
with venous thromboembolism who were COVID-19 positive, of
whom only two individuals were taking combined contraception
or oral contraceptive pills. The evidence for any effect of
combined hormonal contraception on risk of developing venous
thromboembolism is very uncertain, and we found no evidence
assessing risk of arterial embolism.

We identified two observational studies (Costeira 2021; Seeland
2020) and one case series (Hameed 2021) that assessed markers of
COVID-19 severity for users of combined hormonal contraception
versus non-users. We found little to no effect of combined
hormonal contraceptive use on odds of mortality among COVID-19
patients, but the evidence is very uncertain (Seeland 2020).
Combined hormonal contraception use may slightly decrease odds
of hospitalization for individuals with a body mass index (BMI) less
than 35kg/m2; however, the study population was not confirmed to
be COVID-19 positive and the evidence is very uncertain (Costeira
2021). Use of combined hormonal contraception in COVID-19
positive patients appears to have little to no effect on the odds of
intubation, particularly with a cerebral venous thromboembolism,
but this evidence is very uncertain (Hameed 2021).

We identified one observational study (Mujumdar 2020) that
assessed markers of COVID-19 severity among users of hormonal
contraception versus non-users of contraception. There may be no
effect of any hormonal contraception use on odds of hospitalization
for COVID-19 positive patients, but the evidence is very uncertain.
We could not measure the relative effect of hormonal contraceptive
use on intubation as no intubations occurred in either group.

Although the evidence is of very low certainty and there is
heterogeneity amongst studies in exposures, populations, and
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outcomes, the current available evidence suggests there may be
little to no or slightly decreased odds of hospitalization and little
to no effect on odds of mortality for hormonal contraception
users versus non-users who are COVID-19 positive. There is not
enough evidence to draw conclusions regarding risk of venous or
arterialthromboembolism in patients with COVID-19 who are using
hormonal contraception.

Overall completeness and applicability of evidence

There are very few comparative studies examining outcomes
in COVID-19 patients using combined or other hormonal
contraception versus contraceptive non-users. Given the paucity
of the evidence, we were unable to pool results or conduct meta-
analyses. The data that we report have not been shown to be
replicable as each included study assessed a different outcome
among slightly differing populations. We found no comparative
studies directly assessing risk of thromboembolism. This is a
large gap in the literature, though it is a topic of paramount
importance. Additionally, we found no studies assessing arterial
thromboembolism risk; however, this is a rare outcome that needs
large cohort or registry studies to address.

The few comparative studies that we did identify have several
important flaws. Actual contraceptive use was not ascertained
in many studies (Mujumdar 2020; Seeland 2020), nor was the
formulation, dose, or duration of use identified. These are known
to be important predictors of thromboembolism risk among
contraceptive users at baseline. We were therefore unable to
conduct subgroup analyses planned, for example, for users of
combined contraceptive pills containing less than 30 mcg ethinyl
estradiol compared to those containing greater than or equal to 30
mcg ethinyl estradiol, or of hospitalized versus outpatient COVID-19
positive patients.

There are also no studies assessing risk for users of
combined hormonal contraception versus users of progestin-only
contraception, even though considering switching patients to
progestin-only contraception has been a commonly recommended
guideline from country obstetric and gynecologic societies.
Although there is theoretical biological plausibility to support
this recommendation, there is no direct evidence to support
progestin-only contraception being safer for patients with
COVID-19. Additionally, there is reason to suspect that the
estrogen component of combined hormonal contraceptives may
interact differently or even perhaps mitigate the endothelial, pro-
thrombotic effects of COVID-19.

Certainty of the evidence

The quality of the evidenceis overall low and judged to be at serious
or critical risk of bias. All included studies were observational, and
are therefore at inherent risk of bias from residual confounding
and selection. Additionally, apart from Costeira 2021, the studies
included did not identify important confounders used for adjusted
estimates of risk, though Seeland 2020 did report using propensity
score matching in their analysis.

We used the GRADE process to assess the certainty of the evidence.
Studies were of very low certainty. We downgraded all studies
for risk of bias, including downgrading the case series two levels
for risk of bias. The most direct comparative study assessing risk
of COVID-19 severity for combined hormonal contraception users

versus non-users (Seeland 2020), was downgraded for indirectness
given lack of exposure ascertainment.

The quality of the evidence for risk of thrombosis for combined
hormonal contraception users versus non-users who are COVID-19
positive is extremely poor with no comparative studies identified as
of March 2022.

Potential biases in the review process

We conducted our review based on our previously published
protocol. However, we decided to include studies measuring
a different secondary outcome (hospitalization) given the lack
of evidence directly assessing the pre-specified outcomes.
Additionally, we were unable to conduct meta-analyses given the
few studies included. We therefore present primarily narrative
results and highlight where the data are lacking.

Data extraction was performed by one author and checked by a
second author. While two authors independently performed risk
of bias assessments, only one author independently graded the
certainty of the evidence, which was then checked by a second
author. We reached consensus through discussion.

All studies included in this review are observational which has
inherent risk of bias. Where studies were missing important
information such as variables included as confounders, we
attempted to contact study authors for clarification. Where missing
information remained, we downgraded the certainty of the
evidence for risk of bias.

Agreements and disagreements with other studies or
reviews

This is the first study of its kind investigating thromboembolic and
other outcomes for markers of COVID-19 severity among users and
non-users of contraception. While several country obstetric and
gynecological societies have recommended considering switching
combined hormonal contraceptive users who are COVID-19 positive
to progestin-only contraception, we found no evidence to support
this. On the contrary, we observed that users of combined
hormonal contraception may have a slightly decreased odds of
hospitalization compared to non-users of contraception, though
the evidence is very uncertain.

AUTHORS' CONCLUSIONS

Implications for practice

Very little evidence exists examining the risk of thromboembolism
or increased COVID-19 severity for users of combined hormonal
contraception compared to non-users of hormonal contraception.
The evidence suggests that the use of any hormonal contraceptive
method compared to non-contraceptive use has little to no effect
on the risk of hospitalization, intubation, or mortality in patients
with COVID-19. However, all the data are of low to very low
certainty. Patients with symptoms but unconfirmed COVID-19 using
combined hormonal contraceptive versus non-users may be at
slightly decreased risk of hospitalization, but this is based on only
one study with data only for patients with body mass index (BMI)
less than 35 kg/m2. At a minimum, we did not observe any trends
towards an increased risk of severe COVID-19 among contraceptive
users.
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No comparative studies exist assessing the risk of
thromboembolism in COVID-19 patients who are users of hormonal
contraception, which was the primary objective of this review.
We cannot make any conclusions regarding the use of hormonal
contraception on risk of thromboembolism in COVID-19 positive
individuals given the sparse data of very low certainty.

Implications for research

This study identified very limited literature to assess whether
hormonal contraceptive users with COVID-19 are at heightened risk
for venous or arterial thromboembolism or other complications.
Although the results are uncertain, one study showed a
possible protective effect of combined hormonal contraception on
hospitalization rates. Ongoing investigations could help elucidate
whether some COVID-19 positive hormonal contraceptive users
may obtain a protective effect, with important implications for
disease management. There is recent evidence for a protective
effect of estrogen supplementation on risk of mortality among
postmenopausal patients (Sund 2022), but it is uncertain whether
a similar effect would be expected for premenopausal patients
using hormonal management for contraceptive purposes. It is
unlikely that any randomized controlled trials will be performed
given the nature of this topic, but there are ways to improve
the certainty of the evidence derived from observational studies.
Future studies would benefit from collecting pertinent information
on confounders. These include patient age, BMI, history of
prior thromboembolism, medical comorbidities associated with
increased risk of venous thromboembolism, reason for hormonal
contraception use (contraception versus treatment of medical
condition), recent pregnancy or other thrombophilic state,
contraception formulation including type of estrogen and dose

of estrogen for combined hormonal contraception, and duration
of contraception use. Differing estrogens may have different
thrombogenic potential given differing potency, so it would be
important to know if a formulation contained, for example,
ethinyl estradiol versus estradiol valerate. No studies reported
indication for hormonal contraceptive use, which is important as
individuals who use hormonal management for medical conditions
such as heavy menstrual bleeding may have different risk
profiles compared to individuals using hormones for contraceptive
purposes. Additionally, several studies included were downgraded
due to failure to ascertain actual contraceptive use and adherence
at the time of the outcome. Certainty of the evidence would
improve if current use or recency of contraception use were
regularly ascertained for individuals at the time of the outcome of
interest. As COVID-19 continues to evolve and new variants emerge,
reporting of variants as well as therapeutics used for treatment
may also be important for analysis, but were not reported in any
studies. Additionally, there were no data for populations of differing
COVID-19 severity, i.e. ambulatory versus hospitalized patients,
which is needed before evidence-based recommendations can be
provided to hormonal contraceptive users who contract COVID-19.

Well-conducted comparative studies on thromboembolic
outcomes for COVID-19 users versus non-users of contraception
will need to be conducted before any conclusions about protective
or detrimental associations with thromboembolism and other
complications of COVID-19 infection can be drawn.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Chima 2021

Study characteristics

Methods Retrospective case series review from 41 healthcare organizations participating in TriNetX

Participants Pediatric patients < 18 years old with pulmonary embolism and COVID-19 positive. Pulmonary em-

bolism diagnosed concurrently or within 30 days of COVID-19 diagnosis

Interventions Combined hormonal contraception

Outcomes Pulmonary embolism (venous thromboembolism)
Notes
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Costeira 2021

Study characteristics

Methods Self-reported data from users input to COVID Symptom Study Smartphone Application; data obtained
between 7 May to 15 June 2020

Participants Women in the UK using the Smartphone application, subgroup of n = 295,689 female app users 20 to 45
years old with BMI between 18 to 35 kg/m2

Interventions Combined oral contraceptive use

Outcomes Hospitalization

Notes Users were not known to be COVID-19 positive, but were recording COVID-19 symptoms, so were likely

to be concerned that they were positive

Hameed 2021

Study characteristics

Methods Retrospective case series from multicenter multinational study - 10 tertiary care centers in Pakistan,
Egypt, Singapore, and US

Participants Patients aged 18 years or above with recent COVID-19 infection, confirmed either by reverse transcrip-
tase-polymerase chain reaction assay of a nasopharyngeal swab or serum antibody testing for COV-
ID-19, were included. Individuals on anticoagulation or with recent trauma were excluded

Interventions Oral contraceptive

Outcomes Cerebral venous thrombosis (venous thromboembolism)

Notes

Mujumdar 2020

Study characteristics

Methods Retrospective chart review from tertiary medical center electronic health record from 28 March to 27
April 2020

Participants Reproductive aged women ages 12 to 49 who tested COVID-19 positive

Interventions Hormonal contraception
LNGIUD=9
Injectable progestin =2
Oral progestin=3
COC=24
Patch=4
Vaginal ring = 4

Outcomes Hospitalization, intubation

Notes Did not confirm patients were using the contraceptive method at time of COVID-19 diagnosis
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Seeland 2020

Study characteristics

Methods

Retrospective cohort analysis. Cohorts were balanced using propensity score matching, using a nearest
neighbor greedy matching algorithm with a caliper of 0.25 times the standard deviation

Participants

Pre-menopausal women aged 15 to 49 in TriNetX who were COVID positive in the last 7 months (n =
18,892)

Interventions

Use of hormones or hormonal contraception, identified via RxNorm codes for 'estradiol,' 'ethinyl estra-
diol,' 'progestins,' and 'systemic contraception.' Participants must have taken the drug within the past
1year

Outcomes

Mortality

Notes

The study does not have information for reason of use of hormones (contraception versus therapeutic).
Also does not provide information on current use

BMI = body mass index, COC = combined oral contraceptive, LNG IUD = levonorgestrel intrauterine device.

Characteristics of excluded studies [ordered by study ID]

Study

Reason for exclusion

Alyousefi 2021

Incorrect study design - case report; wrong outcome - D-dimer

Badrawi 2021

Incorrect study design - case report, no recent h/o contraceptive use

Cagnacci 2022

Incorrect study design - editorial

Ding 2021

Incorrect intervention and study population

Fernandez-Capitan 2021

Incorrect study design / study population - does not stratify by sex

Fiorini 2021 Incorrect study design - case report
Grimes 2021 Incorrect study design - case report, no use of contraceptives
Iguina 2020 Incorrect study design - case report

Koritala 2021

Incorrect study design - case report

Kow 2021

Incorrect study design - editorial

Kundal 2021

Incorrect study design - case report

Kurdoglu 2021

Incorrect study design - editorial

Lee 2020

Incorrect intervention - menopausal hormonal therapy

Lete 2021

Incorrect study design - review

Limanova 2021

Incorrect outcome - drug interactions between contraception and therapeutics for COVID-19
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Study Reason for exclusion

Mitra 2021 Incorrect study design - editorial

NCT04865029 Incorrect study design and intervention indictation - study protocol for using estrogen and proges-
terone as treatment for COVID-19

Ostovan 2021 Incorrect study population - case series but individual with prior not current oral contraceptive pills
use

Pires 2020 Incorrect study design - review

Ramirez 2020 Duplicate and incorrect study design - response to review

Rebelo 2021 Incorrect study design - case report (but does have data on time of initiation of oral contraceptive
pills)

Riera-Mestre 2021 Incorrect study design - guideline development using Delphi method for thromboprophylaxis rec-

ommendations

Spratt 2020 Incorrect study design - editorial

Traish 2021 Incorrect study design - review

Vahey 2021 Incorrect study population - did not stratify analysis by sex
Valenzuela-Vallejo 2021 Incorrect study design - case report

DATA AND ANALYSES

Comparison 1. Combined hormonal contraception (estrogen plus progestin) versus no hormonal contraception

Outcome or subgroup title No. of studies No. of partici- Statistical Effect size
pants method

1.1 Mortality 1 Other data No numeric data

1.2 Hospitalization - indirect 1 Other data No numeric data

1.3 Venous thromboembolism 2 Other data No numeric data

1.4 Intubation (patients with cerebral ve- 1 Other data No numeric data

nous thrombosis)

Analysis 1.1. Comparison 1: Combined hormonal contraception (estrogen
plus progestin) versus no hormonal contraception, Outcome 1: Mortality

Mortality
Study Combined hormonal contra- No hormonal contraception Total reported events Adjusted odds ratio (95% Cl)
ception users (total N) users (total N)
Seeland 2020 2078 16814 98 1.0 (0.41-2.4)
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Analysis 1.2. Comparison 1: Combined hormonal contraception (estrogen plus
progestin) versus no hormonal contraception, Outcome 2: Hospitalization - indirect

Hospitalization - indirect

Study Combined hormonal contra- Non-contraceptive users (to- Total reported events Adjusted odds ratio (95% CI)
ceptive users (total n) taln)
Costeira 2021 64,253 231,436 1,889 OR 0.79 (0.64-0.97)

Analysis 1.3. Comparison 1: Combined hormonal contraception (estrogen plus
progestin) versus no hormonal contraception, Outcome 3: Venous thromboembolism

Venous thromboembolism

Study Event type Total events # using combined hormonal contra-
ception

Chima 2021 Pulmonary embolism 6 1

Hameed 2021 Cerebral venous thromboembolism 7 1

Analysis 1.4. Comparison 1: Combined hormonal contraception (estrogen plus progestin) versus
no hormonal contraception, Outcome 4: Intubation (patients with cerebral venous thrombosis)

Intubation (patients with cerebral venous thrombosis)

Study Combined hormonal contra- Combined hormonal contra- No hormonal contraception No hormonal contraception
ception user events ception user total user events user total
Hameed 2021 1 1 1 6

Comparison 2. Any hormonal contraception (estrogen plus progestin or progestin-only) versus no contraception

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

2.1 Hospitalization 1 Other data No numeric data

2.2 Intubation 1 123 0Odds Ratio (M-H, Fixed, 95% Cl) Not estimable

Analysis 2.1. Comparison 2: Any hormonal contraception (estrogen plus
progestin or progestin-only) versus no contraception, Outcome 1: Hospitalization

Hospitalization

Study Any hormonal contra- Any hormonal contra- No contraception No contraception total Adjusted odds ratio
ception events ception total events (95% ClI)
Mujumdar 2020 1 44 3 79 0.99 (0.68-1.44)
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Analysis 2.2. Comparison 2: Any hormonal contraception (estrogen plus
progestin or progestin-only) versus no contraception, Outcome 2: Intubation

Any hormonal contraception No contraception Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Mujumdar 2020 0 44 0 79 Not estimable
Total (95% CI) 44 79 Not estimable
Total events: 0 0

L n n |

Heterogeneity: Not applicable 0.01 0.1 1 10 100
Test for overall effect: Not applicable Favours any hormonal contraception Favours no hormonal contraception

Test for subgroup differences: Not applicable
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Table 1. Characteristics of included studies (continued)
or how
they
were
mea-
sured
Mu- Retro- Ter- Chart Hormonal contra- Patients  Repro- Preg- Uncer-  "Mul- Logistic Hospi- n=123 n=44 n=79
jumdar  spec- tiary review ception includ- who duc- nancy  tain tivari- regres- taliza-  COV-
2020 tive med- from ing LNG IUD, POP, tested tive age able sion tion ID pos-
data- ical tertiary CHC, injectable posi- women logistic itive
base center medical  progestin report-  tive for ages regres- Iptuba— pa-
cohort inthe center ed in medical SARS- 12to sion tion tients
us electron-  chart (patients CoV-2 49 who was
ichealth  not contacted to tested used
record confirm contra- CovID to con-
from 28 ceptive use) positive trol for
March differ-
28to ences
27 April at
2020 base-
line"
Costeira Prospec- Users Self-re- Combined oral Subjects  Female Useof  Age, Bino- Binomi- Hospi- n= n= n=
2021 tiveco- ofthe port- contraceptiveuse  with pre- app estro- BMI, mial al gen- taliza- 295,689 64,253 231,436
hort appli- ed da- (self-report) dicted users genfor smok-  gener-  eralized tion
study cation  tafrom Ccov- 20to 45 gender ingsta- alized mixed
in the users in- ID-19 years transi-  tus- mixed mod-
UK put to proba- with BMI  tioning  self-re- models elswith
CoVvID bility of between ported with
Symp- >50% 18to 35 alog-
tom consid- kg/m2 odds/
Study ered 85% logit link
Smart- CovID were function
phone positive;  pre- used for
Applica- model menopausal associa-
tion incor- tion
Data ob- porated Age:
tained age, sex, continu-
between anos- ous fixed
7 May mia, per- effect
7to 15 sistent BMI:
June cough, continu-
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Table 1. Characteristics of included studies (continued)
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2021 series health-  from monal contracep- ID-19 pa-  atric pa- BMI, de- tive monary  girls
care TriNet X tion tients tients < race, scrip- em-
organi- EHR were 18 years ethnic-  tive bolism
zations Case definition: iden- old with ity, lab  only
partic- pulmonary em- tified PE and results,
ipat- bolism: defined via the CovID med-
ingin usingany ICD-10  |cD-10code positive. ica-
TriNetX root diagnostic Uo7.1. PE diag- tions
-da- code; medica- Assumed  nosed
tafor tions30daysbe-  thatthe  concur-
8 pa- fore and after daythe  rentlyor
tients acute PEdiagno-  djagnos-  within
in the sisand COVIDdi-  ticcode 30 days
us agnosis was en- of COVID
tered for  diagno-
billing sis
was the

feaqny £1
aueiyds’o) =

‘yajeay Jonag
*SUOISII3P pawioju]
2JUapING pajshay

SM3IADY J13BWSISAS JO seqeleq auelyd0)



"P17 ‘suos 73 AS)IM uyor Aq paysiignd ‘uoiieloqe)jod auelyd0) ay L £20Z ® y3uAdod

(mainay) uondadresyuod jeuownioy Suisn aie oym 6T-dINOD YHM spuanned ul wSIoquiaoquioly} Jo 3siy

Table 1. Characteristics of included studies (continued)

day the
diagno-
sis was
made
Hameed Case Multi- Datacol- "Oral contracep- Ccov- "Pa- Pa- "Risk None, Descrip-  Cere- n=7 n=1 n=6
2021 series center  lected tion" ID-19in-  tients tients fac- de- tive: fre-  bral women  patient
multi- retro- fection, aged 18 with tors, scrip- quen- venous  with using
na- spective- ?VT case defini- con- yearsor  recent  clini- tive ciesand  throm- CVT "oral
tional ly from tion: "Diagnosis firmed above trau- calfea- only corella- bosis con-
study-  COV- of CVT was con- eitherby  with maor  tures, tions tracep-
10ter-  ID-19 firmed by atleast  reyerse recent those labo- tive"
tiary reg- one of the follow-  tran- COv- onan-  rato-
care istries ingimagingstud-  scrip- ID-19in-  ticoag- ryfind-
centers and ies according to tase-poly- fection, ulation  ings,
inPak-  medical ~ theestablished merase  con- imag-
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Egypt, netic resonance action either by find-
Singa- (MR) imaging, assay reverse ings,
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BMI: body mass index; CVT: cerebral venous thrombosis; CHC: combined hormonal contraception; HC: hormonal contraception; ICD-10: International Classification of Diseases
10th Revision; LNG IUD: levonorgestrel intrauterine device; OCP: oral contraception pill; PE: pulmonary embolism; POP: progestogen-only pill.

Table 2. Risk of bias assessments using ROBINS-I tool
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Table 2. Risk of bias assessments using ROBINS-I tool (continued)

Seeland Serious Moderate Moderate Critical Noinforma- Low Low Serious
2020 Use propensity score Used clear Rx Actual use tion Outcome = Use propensity
matching but unclear Selection based on Norm codes to of contra- mortality de- score matching
what variables they COVID-19 positivity define combined  ceptionis rived from elec- but we are not
are matching on; may in electronic health contraceptives, not ascer- tronic health certain what the
not have accounted for ~ record, any factors but no ascertain-  tained record, likely to actual variables
all confounders as list- ~ affecting positivity ment of actual be accurately were included in
ed in our protocol are likely to be simi- patient use of reported this; also not sure
lar between groups contraception whether patients
during the time- are using contra-
frame of the out- ception during
come time of outcome
Mujumdar Serious Moderate Moderate Critical Serious Low Low Critical
2020 Concern for possible Selection based on Contraceptive Actual use Outcome Outcome = hos- Unknown con-
residual confound- COVID-19 positivity prescription de- of contra- data miss- pitalization de- founders adjust-
ing especially as there in electronic health rived from med- ceptionwas  ingfor~7% rived from elec- ed for
is no information on record of 1 tertiary ical record da- not ascer- of the total tronic health unknown if pa-
what was adjusted for  care facility, any fac-  ta, but no ascer- tained sample and record, likely to tients using con-
and whether thiswasa  tors affecting pos- tainment of ac- those indi- be accurately traception during
valid adjustment itivity are likely to tual patient use viduals were  reported timeframe of out-
be similar between of contraception excluded come
groups during the time- from analy-
frame of the out- sis
come
Costeira Serious Serious Moderate Moderate Serious Moderate Low Serious
2021 Adjusted for age, BMI, Participants self-se- Use and con- Reported Participants  Outcome = hos- Has better classi-
and smoking status. lected to use appli- traceptive type by patients with miss- pitalization, but fication of inter-
No information on per-  cation; possiblethat ~ based on user they were ing smoking  self-reported vention and like-
sonal history of DVT. people who are us- self-report taking the statuswere  sosubjecttoin- ly adherence to
However, variables ing contraception intervention  excluded correct report- intervention, but
were self-reported and  are more likely/inter- fromanaly-  ing(e.g. indi- all self-report da-
uncertain if they were ested in using app as ses vidual reports ta and subject to

measured validly. Vari-
ables such as smoking
status likely subject to
social desirability bias
in self-reporting

they are more health
savvy

an emergency
room visit as
hospitalization)

bias

ap1: bias due to confounding.
bD2: bias in selection of participants into the study.

€D3: bias in classification of interventions.

dD4: bias due to deviations from intended interventions.
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fD6: bias in measurement of outcomes.
8D7: bias in selection of the reported result.
BMI: body mass index; DVT: deep vein thrombosis.

eD5: bias due to missing data.
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APPENDICES

Appendix 1. Search strategies

Cochrane Central Register of Controlled Trials (CENTRAL) (Ovid EBM Reviews)
Date last searched: January 2022

1 exp Coronavirus/ (12)

2 exp Coronavirus Infections/ (625)

3 (coronavirus* or corona-virus* or 0C43 or NL63 or 229E or HKU1 or HCoV* or ncov* or covid* or sars-cov* or sarscov* or Sars-coronavirus®
or "Severe Acute Respiratory Syndrome").ti,ab,kw. (6506)

4 0r/1-3 (6532)

5 4 not (SARS or MERS or MERS-CoV or "Middle East respiratory syndrome" or camel* or dromedar* or equine or coronary or coronal or
covidence* or covidien or "influenza virus" or HIV or bovine or calves or TGEV or feline or porcine or BCoV or PED or PEDV or PDCoV or FIPV
or FCoV or SARS-CoV or canine or CCov or zoonotic or "avian influenza" or HIN1 or H5N1 or H5N6 or IBV or murine).ti,ab,kw. (4097)

6 ((pneumonia or covid* or coronavirus* or corona virus* or ncov* or 2019-ncov or sars*).mp. or exp pneumonia/) and Wuhan.mp. (181)

7 (2019-ncov or ncov19 or ncov-19 or 2019-novel CoV or sars-cov2 or sars-cov-2 or Sarscov2 or sarscov-2 or Sars-coronavirus2 or Sars-
coronavirus-2 or SARS-like coronavirus* or coronavirus-19 or covid19 or covid-19 or covid 2019 or ((novel or new or nouveau) adj2 (CoV
or nCoV or covid or coronavirus* or corona virus or Pandemi*2)) or ((covid or covid19 or covid-19) and pandemic*2) or (coronavirus* and
pneumonia)).ti,ab,kw. (5103)

8 or/5-7 (6185)

9 Contraceptive Agents/ or Contraceptive Agents, Female/ or Contraceptives, Oral/ or exp Contraceptives, Oral, Hormonal/ or
Contraceptives, Oral, Combined/ or Contraceptives, Oral, Sequential/ or Contraceptives, Oral, Synthetic/ or Hormonal Contraception/ or
Contraceptive Agents, Hormonal/ or Intrauterine Devices, Medicated/ or "Long-Acting Reversible Contraception"/ (2556)

10 Cyproterone Acetate/ or Desogestrel/ or Estrogens/ or exp Ethinyl Estradiol/ or Ethinyl Estradiol-Norgestrel Combination/ or Ethynodiol
Diacetate/ or Levonorgestrel/ or Lynestrenol/ or Medroxyprogesterone/ or Norethindrone/ or Norethindrone Acetate/ or Norgestrel/ or
Progesterone/ or Progestins/ (6345)

11 (contraceptive or contraceptives or contraception or antifertility or anti-fertility or anticonception or anti-conception or birth-
control).ti,ab,kw. (14569)

12 (CHC or CHCs or COC or COCs or COCP or COCPs or OCP or OCPs or POPs or ((monophasic or mono-phasic or biphasic or bi-phasic
or triphasic or tri-phasic or quadriphasic or quadri-phasic or multiphasic or multi-phasic or normophasic or normo-phasic or minidose
or mini-dose or morning-after or progestin-only) adj (pill or pills)) or ((first-generation or 1st-generation or second-generation or 2nd-
generation or third-generation or 3rd-generation or fourth-generation or 4th-generation) adj2 (pill or pills or progest*))).ti. (246)

13 (((progest™ or levonorgestrel or LNG) adj2 (ball or balls or coil or coils or device or devices or IUD or IUDs or IUCD or IUCDs or IUS or IUSs
or system or systems)) or (medicated adj2 (IUD or IUDs or IUCD or IUCDs or IUS or 1USs)) or LNGIUCD or LNGIUCDs or LNGIUD or LNGIUDs
or LNGIUS or LNGIUSs).ti,ab,kw. (758)

14 ("cyproterone acetate" or desogestrel or drospirenone or dienogest or "estradiol valerate" or "oestradiol valerate" or estradiol or
oestradiol or estrogen or oestrogen or EE or ethinylestradiol or ethinyloestradiol or ethinyl-estradiol or ethinyl-oestradiol or "ethynodiol
diacetate" or ETN or etonogestrel or gestodene or LNG or levonorgestrel or lynestrenol or DMPA or "medroxyprogesterone acetate" or
"nomegestrol acetate" or norelgestromin or norethindrone or norgestimate or norgestrel or progesterone or progestin* or progestogen or
"segesterone acetate").ti,ab,kw. (25859)

15 or/9-14 (37566)

16 and/8,15 (196)

MEDLINE ALL (Ovid)
Date last searched: 9 March 2022

1 exp Coronavirus/ (71150)

2 exp Coronavirus Infections/ (86638)

3 (coronavirus® or corona-virus* or 0C43 or NL63 or 229E or HKU1 or HCoV* or ncov* or covid™ or sars-cov* or sarscov* or Sars-coronavirus*
or "Severe Acute Respiratory Syndrome").ti,ab,kw,kf. (145234)

4 0r/1-3 (153975)

5 4 not (SARS or MERS or MERS-CoV or "Middle East respiratory syndrome" or camel* or dromedar* or equine or coronary or coronal or
covidence* or covidien or "influenza virus" or HIV or bovine or calves or TGEV or feline or porcine or BCoV or PED or PEDV or PDCoV or FIPV
or FCoV or SARS-CoV or canine or CCov or zoonotic or "avian influenza" or HIN1 or H5N1 or H5N6 or IBV or murine).ti,ab,kw,kf. (92442)

6 ((pneumonia or covid* or coronavirus* or corona virus* or ncov* or 2019-ncov or sars*).mp. or exp pneumonia/) and Wuhan.mp. (5099)
7 (2019-ncov or ncov19 or ncov-19 or 2019-novel CoV or sars-cov2 or sars-cov-2 or sarscov2 or sarscov-2 or Sars-coronavirus2 or Sars-
coronavirus-2 or SARS-like coronavirus* or coronavirus-19 or covid19 or covid-19 or covid 2019 or ((novel or new or nouveau) adj2 (CoV
or nCoV or covid or coronavirus* or corona virus or Pandemi*2)) or ((covid or covid19 or covid-19) and pandemic*2) or (coronavirus* and
pneumonia)).ti,ab,kw,kf. (128397)

8 COVID-19.rx,px,0x. or severe acute respiratory syndrome coronavirus 2.0s. (3879)

9 or/5-8 (140957)

Risk of thromboembolism in patients with COVID-19 who are using hormonal contraception (Review) 35
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10 Contraceptive Agents/ or Contraceptive Agents, Female/ or Contraceptives, Oral/ or exp Contraceptives, Oral, Hormonal/ or
Contraceptives, Oral, Combined/ or Contraceptives, Oral, Sequential/ or Contraceptives, Oral, Synthetic/ or Hormonal Contraception/ or
Contraceptive Agents, Hormonal/ or Intrauterine Devices, Medicated/ or "Long-Acting Reversible Contraception"/ (52137)

11 Cyproterone Acetate/ or Desogestrel/ or Estrogens/ or exp Ethinyl Estradiol/ or Ethinyl Estradiol-Norgestrel Combination/ or Ethynodiol
Diacetate/ or Levonorgestrel/ or Lynestrenol/ or Medroxyprogesterone/ or Norethindrone/ or Norethindrone Acetate/ or Norgestrel/ or
Progesterone/ or Progestins/ (132069)

12 (contraceptive or contraceptives or contraception or antifertility or anti-fertility or anticonception or anti-conception or birth-
control).ti,ab,kw,oa,kf. (78952)

13 (CHC or CHCs or COC or COCs or COCP or COCPs or OCP or OCPs or POPs or ((monophasic or mono-phasic or biphasic or bi-phasic
or triphasic or tri-phasic or quadriphasic or quadri-phasic or multiphasic or multi-phasic or normophasic or normo-phasic or minidose
or mini-dose or morning-after or progestin-only) adj (pill or pills)) or ((first-generation or 1st-generation or second-generation or 2nd-
generation or third-generation or 3rd-generation or fourth-generation or 4th-generation) adj2 (pill or pills or progest*))).ti. (1256)

14 (((progest™ or levonorgestrel or LNG) adj2 (ball or balls or coil or coils or device or devices or IUD or IUDs or IUCD or IUCDs or IUS or IUSs
or system or systems)) or (medicated adj2 (IUD or IUDs or IUCD or IUCDs or IUS or IUSs)) or LNGIUCD or LNGIUCDs or LNGIUD or LNGIUDs
or LNGIUS or LNGIUSs).ti,ab,kw,o0a,kf,nm. (2509)

15 ("cyproterone acetate" or desogestrel or drospirenone or dienogest or "estradiol valerate" or "oestradiol valerate" or estradiol or
oestradiol or estrogen or oestrogen or EE or ethinylestradiol or ethinyloestradiol or ethinyl-estradiol or ethinyl-oestradiol or "ethynodiol
diacetate" or ETN or etonogestrel or gestodene or LNG or levonorgestrel or lynestrenol or DMPA or "medroxyprogesterone acetate" or
"nomegestrol acetate" or norelgestromin or norethindrone or norgestimate or norgestrel or progesterone or progestin* or progestogen or
"segesterone acetate").ti,ab,kw,kf,nm,rn. (326323)

16 or/10-15 (405978)

17 and/9,16 (337)

Embase.com
Date last searched: 9 March 2022

#1 'coronavirinae'/exp OR 'coronaviridae infection'/exp (143,882)

#2 coronavirus*:ti,ab,kw OR 'corona virus*':ti,ab,kw OR oc43:ti,ab,kw OR nl63:ti,ab,kw OR 229e:ti,ab,kw OR hkul:ti,ab,kw OR
hcov*:ti,ab,kw OR ncov*:ti,ab,kw OR covid*:ti,ab,kw OR 'sars cov*":ti,ab,kw OR sarscov*:ti,ab,kw OR 'sars coronavirus*':ti,ab,kw OR 'severe
acute respiratory syndrome':ti,ab,kw (141,040)

#3 #1 OR #2 (161,360)

#4 #3 NOT (sars:ti,ab,kw OR mers:ti,ab,kw OR 'mers cov'ti,ab,kw OR 'middle east respiratory syndrome':ti,ab,kw OR camel*:ti,ab,kw
OR dromedar*:ti,ab,kw OR equine:ti,ab,kw OR coronary:ti,ab,kw OR coronal:ti,ab,kw OR covidence™:ti,ab,kw OR covidien:ti,ab,kw OR
'influenza virus':ti,ab,kw OR hiv:ti,ab,kw OR bovine:ti,ab,kw OR calves:ti,ab,kw OR tgev:ti,ab,kw OR feline:ti,ab,kw OR porcine:ti,ab,kw
OR bcov:ti,ab,kw OR ped:ti,ab,kw OR pedv:ti,ab,kw OR pdcov:ti,ab,kw OR fipv:ti,ab,kw OR fcov:ti,ab,kw OR 'sars cov':ti,ab,kw OR
canine:ti,ab,kw OR ccov:ti,ab,kw OR zoonotic:ti,ab,kw OR 'avian influenza':ti,ab,kw OR h1n1:ti,ab,kw OR h5n1:ti,ab,kw OR h5n6:ti,ab,kw
ORibv:ti,ab,kw OR murine:ti,ab,kw) (98,821)

#5 (pneumonia OR covid* OR coronavirus® OR 'corona virus*' OR ncov* OR '2019 ncov' OR sars* OR 'pneumonia'/exp) AND wuhan (8,322)
#6 '2019 ncov':ti,ab,kw OR ncov19:ti,ab,kw OR 'ncov 19':ti,ab,kw OR '2019-novel cov':ti,ab,kw OR 'sars cov2':ti,ab,kw OR 'sars cov
2":ti,ab,kw OR sarscov2:ti,ab,kw OR 'sarscov 2':ti,ab,kw OR 'sars coronavirus2':ti,ab,kw OR 'sars coronavirus 2':ti,ab,kw OR 'sars-like
coronavirus*":ti,ab,kw OR 'coronavirus 19":ti,ab,kw OR covid19:ti,ab,kw OR 'covid 19':ti,ab,kw OR 'covid 2019":ti,ab,kw OR (((novel OR
new OR nouveau) NEAR/2 (cov OR ncov OR covid OR coronavirus* OR 'corona virus' OR pandemi*2)):ti,ab,kw) OR ((covid:ti,ab,kw OR
covid19:ti,ab,kw OR 'covid 19':ti,ab,kw) AND pandemic*2:ti,ab,kw) OR (coronavirus*:ti,ab,kw AND pneumonia:ti,ab,kw) (120,653

#7 #4 OR #5 OR #6 (144,625)

#8 'contraceptive agent'/de OR 'hormonal contraceptive agent'/exp OR 'injectable contraceptive agent'/exp OR 'oral contraceptive agent'/
exp OR 'hormonal contraception'/de OR 'long-acting reversible contraception'/de OR 'oral contraception'/de OR 'ovulation inhibition'/de
(134,285)

#9 'cyproterone acetate'/de OR 'cyproterone acetate plus ethinylestradiol'/de OR 'desogestrel'/de OR 'desogestrel plus ethinylestradiol'/
de OR 'estrogen'/de OR 'ethinylestradiol'/de OR 'ethinylestradiol plus norgestrel'/de OR 'etynodiol diacetate'/de OR 'levonorgestrel'/de
OR 'lynestrenol'/de OR 'medroxyprogesterone acetate'/de OR 'norethisterone'/de OR 'norethisterone acetate'/de OR 'norgestrel'/de OR
'progesterone'/de OR 'gestagen'/exp (276,747)

#10 contraceptive:ti,ab,kw OR contraceptives:ti,ab,kw OR contraception:ti,ab,kw OR antifertility:ti,ab,kw OR 'anti fertility':ti,ab,kw OR
anticonception:ti,ab,kw OR 'anti conception':ti,ab,kw OR 'birth control':ti,ab,kw (92,788

#11 chc:ti OR chcs:ti OR coc:ti OR cocs:ti OR cocp:ti OR cocps:ti OR ocp:ti OR ocps:ti OR pops:ti OR (((monophasic OR 'mono phasic' OR
biphasic OR 'bi phasic' OR triphasic OR 'tri phasic' OR quadriphasic OR 'quadri phasic' OR multiphasic OR 'multi phasic' OR normophasic
OR 'normo phasic' OR minidose OR 'mini dose' OR 'morning after' OR 'progestin only') NEAR/1 (pill OR pills)):ti) OR ((('first generation'
OR '1st generation' OR 'second generation' OR '2nd generation' OR 'third generation' OR '3rd generation' OR 'fourth generation' OR '4th
generation') NEAR/2 (pill OR pills OR progest*)):ti) (2,115)

#12 (((progest* OR levonorgestrel OR Ing) NEAR/2 (ball OR balls OR coil OR coils OR device OR devices OR iud OR iuds OR iucd OR iucds
OR ius OR iuss OR system OR systems)):ti,ab,kw) OR ((medicated NEAR/2 (iud OR iuds OR iucd OR iucds OR ius OR iuss)):ti,ab,kw) OR
Ingiucd:ti,ab,kw OR Ingiucds:ti,ab,kw OR Ingiud:ti,ab,kw OR Ingiuds:ti,ab,kw OR Ingius:ti,ab,kw OR Ingiuss:ti,ab,kw (3,439)
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#13 'cyproterone acetate':ti,ab,kw OR desogestrel:ti,ab,kw OR drospirenone:ti,ab,kw OR dienogest:ti,ab,kw OR 'estradiol valerate':ti,ab,kw
OR 'oestradiol valerate':ti,ab,kw OR estradiol:ti,ab,kw OR oestradiol:ti,ab,kw OR estrogen:ti,ab,kw OR oestrogen:ti,ab,kw OR ee:ti,ab,kw
OR ethinylestradiol:ti,ab,kw OR ethinyloestradiol:ti,ab,kw OR 'ethinyl estradiol':ti,ab,kw OR 'ethinyl oestradiol':ti,ab,kw OR 'ethynodiol
diacetate':ti,ab,kw OR etn:ti,abkw OR etonogestrel:ti,ab,kw OR gestodene:ti,abkw OR Ing:ti,ab,kw OR levonorgestrel:ti,ab,kw
OR lynestrenol:ti,abkw OR dmpa:ti,ab,kw OR 'medroxyprogesterone acetate"ti,abkw OR 'nomegestrol acetate':ti,ab,kw OR
norelgestromin:ti,ab,kw OR norethindrone:ti,ab,kw OR norgestimate:ti,ab,kw OR norgestrel:ti,ab,kw OR progesterone:ti,ab,kw OR
progestin*:ti,ab,kw OR progestogen:ti,ab,kw OR 'segesterone acetate":ti,ab,kw (349,169)

#14 #8 OR#9 OR#10 OR #11 OR #12 OR #13 (559,193)

#15 #7 AND #14 (463)

CINAHL (EBSCOHost)
Date last searched: 09 March 2022

S1 (MH "COVID-19") OR (MH "SARS-CoV-2") (15,483)

S2 TI ( (coronavirus* or corona-virus* or OC43 or NL63 or 229E or HKU1 or HCoV* or ncov* or covid* or sars-cov* or sarscov* or Sars-
coronavirus* or "Severe Acute Respiratory Syndrome") ) OR AB ( (coronavirus* or corona-virus* or 0C43 or NL63 or 229E or HKU1 or HCoV*
or ncov* or covid* or sars-cov* or sarscov* or Sars-coronavirus* or "Severe Acute Respiratory Syndrome") ) (45,813)

S3S10RS2 (48,832)

S4 T1( S3 NOT not (SARS or MERS or MERS-CoV or "Middle East respiratory syndrome" or camel* or dromedar* or equine or coronary or
coronal or covidence* or covidien or "influenza virus" or HIV or bovine or calves or TGEV or feline or porcine or BCoV or PED or PEDV or
PDCoV or FIPV or FCoV or SARS-CoV or canine or CCov or zoonotic or "avian influenza" or HIN1 or H5N1 or H5N6 or IBV or murine) ) OR AB
(S3 NOT not (SARS or MERS or MERS-CoV or "Middle East respiratory syndrome" or camel* or dromedar* or equine or coronary or coronal
or covidence® or covidien or "influenza virus" or HIV or bovine or calves or TGEV or feline or porcine or BCoV or PED or PEDV or PDCoV or
FIPV or FCoV or SARS-CoV or canine or CCov or zoonotic or "avian influenza" or HIN1 or H5N1 or H5N6 or IBV or murine) ) (3,129)

S5 ((pneumonia or covid* or coronavirus® or corona virus* or ncov* or 2019-ncov or sars*) or (MH "Pneumonia")) AND wuhan) (1,130)

S6 TI((2019-ncov or ncov19 or ncov-19 or 2019-novel CoV or sars-cov2 or sars-cov-2 or sarscov2 or sarscov-2 or Sars-coronavirus2 or Sars-
coronavirus-2 or SARS-like coronavirus* or coronavirus-19 or covid19 or covid-19 or covid 2019 or ((novel or new or nouveau) N2 (CoV
or nCoV or covid or coronavirus* or corona virus or pandemic*)) or ((covid or covid19 or covid-19) and pandemic*) or (coronavirus* and
pneumonia)) ) OR AB ( (2019-ncov or ncov19 or ncov-19 or 2019-novel CoV or sars-cov2 or sars-cov-2 or sarscov2 or sarscov-2 or Sars-
coronavirus2 or Sars-coronavirus-2 or SARS-like coronavirus* or coronavirus-19 or covid19 or covid-19 or covid 2019 or ((novel or new or
nouveau) N2 (CoV or nCoV or covid or coronavirus* or corona virus or pandemic*)) or ((covid or covid19 or covid-19) and pandemic*) or
(coronavirus* and pneumonia)) ) (42,233)

S7 S4 OR S5 OR S6 (43,877)

S8 (MH "Contraceptives, Oral Combined") OR (MH "Hormonal Contraception") OR (MH "Contraceptive Agents, Hormonal") OR (MH "Long-
Acting Reversible Contraceptives") OR (MH "Intrauterine Devices") OR (MH "Contraceptives, Oral") OR (MH "Contraceptive Agents") (12,731)
S9 (MH "Estrogens") OR (MH "Levonorgestrel") OR (MH "Medroxyprogesterone Acetate") OR (MH "Progestational Hormones") OR (MH
"Progesterone") (14,717)

S10 TI ( (contraceptive or contraceptives or contraception or antifertility or anti-fertility or anticonception or anti-conception or birth-
control) ) OR AB ( (contraceptive or contraceptives or contraception or antifertility or anti-fertility or anticonception or anti-conception or
birth-control) ) (22,022)

S11 TI(CHC or CHCs or COC or COCs or COCP or COCPs or OCP or OCPs or POPs or ((monophasic or mono-phasic or biphasic or bi-phasic
or triphasic or tri-phasic or quadriphasic or quadri-phasic or multiphasic or multi-phasic or normophasic or normo-phasic or minidose
or mini-dose or morning-after or progestin-only) N1 (pill or pills)) or ((first-generation or 1st-generation or second-generation or 2nd-
generation or third-generation or 3rd-generation or fourth-generation or 4th-generation) N2 (pill or pills or progest*))) (351)

S12 Tl ( (((progest* or levonorgestrel or LNG) N2 (ball or balls or coil or coils or device or devices or IUD or IUDs or IUCD or IUCDs or IUS
or IUSs or system or systems)) or (medicated N2 (IUD or IUDs or IUCD or IUCDs or IUS or 1USs)) or LNGIUCD or LNGIUCDs or LNGIUD or
LNGIUDs or LNGIUS or LNGIUSs) ) OR AB ( (((progest* or levonorgestrel or LNG) N2 (ball or balls or coil or coils or device or devices or IUD
or IUDs or IUCD or IUCDs or IUS or IUSs or system or systems)) or (medicated N2 (IUD or IUDs or IUCD or IUCDs or IUS or IUSs)) or LNGIUCD
or LNGIUCDs or LNGIUD or LNGIUDs or LNGIUS or LNGIUSS) ) (958)

S13 Tl ( ("cyproterone acetate" or desogestrel or drospirenone or dienogest or "estradiol valerate" or "oestradiol valerate" or estradiol or
oestradiol or estrogen or oestrogen or EE or ethinylestradiol or ethinyloestradiol or ethinyl-estradiol or ethinyl-oestradiol or "ethynodiol
diacetate" or ETN or etonogestrel or gestodene or LNG or levonorgestrel or lynestrenol or DMPA or "medroxyprogesterone acetate" or
"nomegestrol acetate" or norelgestromin or norethindrone or norgestimate or norgestrel or progesterone or progestin* or progestogen
or "segesterone acetate") ) OR AB ( ("cyproterone acetate" or desogestrel or drospirenone or dienogest or "estradiol valerate" or
"oestradiol valerate" or estradiol or oestradiol or estrogen or oestrogen or EE or ethinylestradiol or ethinyloestradiol or ethinyl-estradiol
or ethinyl-oestradiol or "ethynodiol diacetate" or ETN or etonogestrel or gestodene or LNG or levonorgestrel or lynestrenol or DMPA
or "medroxyprogesterone acetate" or "nomegestrol acetate" or norelgestromin or norethindrone or norgestimate or norgestrel or
progesterone or progestin* or progestogen or "segesterone acetate") ) (28,468)

S14 S8 OR SO OR S10 OR S11 OR S12 OR S13 (56,296)

S15S7 AND S14 (95)

LILACS

Risk of thromboembolism in patients with COVID-19 who are using hormonal contraception (Review) 37
Copyright © 2023 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Date last searched: 9 March 2022

(covid OR covid19 OR covid-19 OR 2019-ncov OR ncov19 OR ncov-19 OR CoV OR nCoV OR covid OR 2019-novel CoV OR sars-cov2 OR sars-
cov-2 OR sarscov2 OR sarscov-2 OR Sars-coronavirus2 OR Sars-coronavirus-2 OR SARS-like coronavirus* OR coronavirus-19 OR covid19
OR covid-19 OR covid 2019 OR coronavirus*) AND (contraceptive* OR contraception OR antifertility OR anti-fertility OR anticonception OR
anti-conception OR birth-control OR CHC OR CHCs OR COC OR COCs OR COCP OR COCPs OR OCP OR OCPs OR POPs OR monophasic OR
mono-phasic OR biphasic OR bi-phasic OR triphasic OR tri-phasic OR quadriphasic OR quadri-phasic OR multiphasic OR multi-phasic OR
normophasic OR normo-phasic OR minidose OR mini-dose OR morning-after OR progestin-only OR progest* OR levonorgestrel OR LNG OR
IUD OR IUDs OR IUCD OR IUCDs OR IUS OR IUSs OR LNGIUCD OR LNGIUCDs OR LNGIUD OR LNGIUDs OR LNGIUS OR LNGIUSs) (114)

Global Health (Ovid)
Date last searched: 9 March 2022

1 (coronavirus* or corona-virus* or OC43 or NL63 or 229E or HKU1 or HCoV* or ncov* or covid™ or sars-cov* or sarscov* or Sars-coronavirus®
or "Severe Acute Respiratory Syndrome").ti,ab. (34139)

2 1 not (SARS or MERS or MERS-CoV or "Middle East respiratory syndrome" or camel* or dromedar* or equine or coronary or coronal or
covidence* or covidien or "influenza virus" or HIV or bovine or calves or TGEV or feline or porcine or BCoV or PED or PEDV or PDCoV or FIPV
or FCoV or SARS-CoV or canine or CCov or zoonotic or "avian influenza" or HIN1 or H5N1 or H5N6 or IBV or murine).ti,ab. (17624)

3 ((pneumonia or covid* or coronavirus* or corona virus* or ncov* or 2019-ncov or sars*) and Wuhan).mp. (2046)

4 (2019-ncov or ncov19 or ncov-19 or 2019-novel CoV or sars-cov2 or sars-cov-2 or sarscov2 or sarscov-2 or Sars-coronavirus2 or Sars-
coronavirus-2 or SARS-like coronavirus* or coronavirus-19 or covid19 or covid-19 or covid 2019 or ((novel or new or nouveau) adj2 (CoV
or nCoV or covid or coronavirus* or corona virus or Pandemi*2)) or ((covid or covid19 or covid-19) and pandemic*2) or (coronavirus* and
pneumonia)).ti,ab. (29518)

50r/2-4 (31049)

6 (contraceptive or contraceptives or contraception or antifertility or anti-fertility or anticonception or anti-conception or birth-
control).ti,ab. (15312

7 (CHC or CHCs or COC or COCs or COCP or COCPs or OCP or OCPs or POPs or ((monophasic or mono-phasic or biphasic or bi-phasic
or triphasic or tri-phasic or quadriphasic or quadri-phasic or multiphasic or multi-phasic or normophasic or normo-phasic or minidose
or mini-dose or morning-after or progestin-only) adj (pill or pills)) or ((first-generation or 1st-generation or second-generation or 2nd-
generation or third-generation or 3rd-generation or fourth-generation or 4th-generation) adj2 (pill or pills or progest*))).ti. (316)

8 (((progest* or levonorgestrel or LNG) adj2 (ball or balls or coil or coils or device or devices or IUD or IUDs or IUCD or IUCDs or IUS or 1USs
or system or systems)) or (medicated adj2 (IUD or IUDs or IUCD or IUCDs or IUS or 1USs)) or LNGIUCD or LNGIUCDs or LNGIUD or LNGIUDs
or LNGIUS or LNGIUSs).ti,ab. (146)

9 ("cyproterone acetate" or desogestrel or drospirenone or dienogest or "estradiol valerate" or "oestradiol valerate" or estradiol or
oestradiol or estrogen or oestrogen or EE or ethinylestradiol or ethinyloestradiol or ethinyl-estradiol or ethinyl-oestradiol or "ethynodiol
diacetate" or ETN or etonogestrel or gestodene or LNG or levonorgestrel or lynestrenol or DMPA or "medroxyprogesterone acetate" or
"nomegestrol acetate" or norelgestromin or norethindrone or norgestimate or norgestrel or progesterone or progestin* or progestogen or
"segesterone acetate").ti,ab. (24358)

10 or/6-9 (38210)

11 and/5,10 (70)

Scopus
Date last searched: 9 March 2022

( ( ( TITLE-ABS-KEY ( ( coronavirus* OR corona-virus* OR oc43 OR nl63 OR 229e OR hkul OR hcov* OR ncov* OR covid* OR sars-cov* OR
sarscov* OR sars-coronavirus® OR "Severe Acute Respiratory Syndrome" ) ) AND NOT TITLE-ABS-KEY ( ( sars OR mers OR mers-cov OR
"Middle East respiratory syndrome" OR camel* OR dromedar* OR equine OR coronary OR coronal OR covidence* OR covidien OR "influenza
virus" OR hiv OR bovine OR calves OR tgev OR feline OR porcine OR bcov OR ped OR pedv OR pdcov OR fipv OR fcov OR sars-cov OR canine
OR ccov OR zoonotic OR "avian influenza" OR h1n1 OR h5n1 OR h5n6 OR ibv OR murine)))) OR ( TITLE-ABS-KEY ( ( ( pneumonia OR covid*
OR coronavirus* OR corona AND virus* OR ncov* OR 2019-ncov OR sars* ) AND wuhan ) ) ) OR ( TITLE-ABS-KEY ( 2019-ncov OR ncov19 OR
ncov-19 OR 2019-novel AND cov OR sars-cov2 OR sars-cov-2 OR sarscov2 OR sarscov-2 OR sars-coronavirus2 OR sars-coronavirus-2 OR sars-
like AND coronavirus* OR coronavirus-19 OR covid19 OR covid-19 OR covid 2019 ) ) OR ( TITLE-ABS-KEY ( ( ( novel OR new OR nouveau )
W/2 ( cov OR ncov OR covid OR coronavirus OR pandemic?))) ) OR ( TITLE-ABS-KEY ( ( ( covid OR covid19 OR covid-19 ) AND pandemic?)
OR ( coronavirus* AND pneumonia ) ) ) ) AND ( ( TITLE-ABS-KEY ( contraceptive OR contraceptives OR contraception OR antifertility OR
anti-fertility OR anticonception OR anti-conception OR birth-control ) ) OR ( TITLE-ABS-KEY ( chc OR chcs OR coc OR cocs OR cocp OR
cocps OR ocp OR ocps OR pops OR ( ( monophasic OR mono-phasic OR biphasic OR bi-phasic OR triphasic OR tri-phasic OR quadriphasic
OR quadri-phasic OR multiphasic OR multi-phasic OR normophasic OR normo-phasic OR minidose OR mini-dose OR morning-after OR
progestin-only ) W/1 ( pill OR pills ) ) OR ( ( first-generation OR 1st-generation OR second-generation OR 2nd-generation OR third-generation
OR 3rd-generation OR fourth-generation OR 4th-generation ) W/2 ( pill OR pills OR progest*) ) ) ) OR ( TITLE-ABS-KEY ( ( ( progest* OR
levonorgestrel OR Ing ) W/2 ( ball OR balls OR coil OR coils OR device OR devices OR iud OR iuds OR iucd OR iucds OR ius OR iuss OR
system OR systems ) ) OR ( medicated W/2 (iud OR iuds OR iucd OR iucds OR ius OR iuss ) ) OR Ingiucd OR Ingiucds OR Ingiud OR Ingiuds
OR Ingius OR Ingiuss ) ) OR ( TITLE-ABS-KEY ( {cyproterone acetate} OR desogestrel OR drospirenone OR dienogest OR {estradiol valerate}
OR {oestradiol valerate} OR estradiol OR oestradiol OR estrogen OR oestrogen OR ee OR ethinylestradiol OR ethinyloestradiol OR ethinyl-
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estradiol OR ethinyl-oestradiol OR {ethynodiol diacetate} OR etn OR etonogestrel OR gestodene OR Ing OR levonorgestrel OR lynestrenol OR
dmpa OR {medroxyprogesterone acetate} OR {nomegestrol acetate} OR norelgestromin OR norethindrone OR norgestimate OR norgestrel
OR progesterone OR progestin* OR progestogen OR {segesterone acetate}) ) ) (457)
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

As data regarding contraceptive use for patients with COVID-19 are quite sparse at this time, we made several changes from the original
protocol. First, none of the included studies specified whether patients were using hormonal contraception for contraceptive purposes
or for treatment purposes, such as for management of heavy menstrual bleeding. Given that women using hormonal management for
treatment purposes may have different underlying risk factors for thrombosis, we intended to exclude them from our analyses, but they
could not be differentiated from contraceptive users. Second, we included hospitalization as a secondary outcome as it was one of the
few outcomes associated with contraceptive used that was assessed currently in the literature. Third, we determined to include case
series in this review only if they included five or more cases otherwise meeting participant inclusion criteria to ensure there was adequate
meaningful information provided. As the literature surrounding this topic continues to emerge, we anticipate no longer including case
series once there are sufficient comparative studies investigating the primary thromboembolic outcomes.

We also more clearly specified the timing of updating syntheses to be published for this living systematic review. We will monitor the
literature on a monthly basis, as described in the protocol, and will publish updates to our synthesis every six months. In the event that
we identify a study with a more rigorous study design than the included evidence to date (e.g. prospective cohort study with concurrent
comparison groups or a randomized controlled trial) in our active monitoring of the literature, we will expedite the synthesis publication
to ensure that newer evidence with lower risk of bias is added to the review prior to the planned six-month time frame.
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INDEX TERMS

Medical Subject Headings (MeSH)

Contraceptive Agents [adverse effects]; *COVID-19 [epidemiology]; Estrogens [adverse effects]; *Hormonal Contraception [adverse
effects]; Pandemics; Thrombosis [epidemiology]; *Venous Thromboembolism [epidemiology]

MeSH check words

Female; Humans
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