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Abstract

Objectives: We sought to assess whether, among women with liver disease, there is an increased 

risk of adverse health effects with the use of hormonal contraception (HC).

Study design: We conducted a systematic review of six databases from database inception 

through December 13, 2022. We searched for articles that examined changes in liver lesions and 

acute and chronic liver disease with the use of HC or after discontinuation of HC. We assessed the 

risk of bias for each study and certainty of evidence for all outcomes.

Results: Thirteen articles met inclusion criteria, one with low risk of bias and the others with 

high risk of bias: three studies (four articles) were of women with focal nodular hyperplasia 

(FNH), five studies were of hepatocellular adenoma (HCA), and four studies were of acute or 

chronic hepatitis. The size and/or number of FNH lesions were generally not influenced by 

HC use. HCA progression was generally higher among current combined oral contraception 

(COC) users than those who discontinued, and lesions were stable or regressed in most women 

who discontinued COC or used progestin-only contraception. Studies found that viral hepatitis 

generally did not progress or increase in severity with the use of COC.

Conclusion: Overall, a limited body of evidence suggested changes in FNH lesions were 

independent of hormonal contraceptive use. Estrogen-containing contraceptive method use was 

associated with HCA lesion progression; lesions generally remained stable with progestin-only 

contraceptive use. COC use did not increase progression or severity of disease among those with 

viral hepatitis. The certainty of evidence for all outcomes was very low.
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Implications: Liver conditions such as liver lesions, viral hepatitis, and cirrhosis are increasingly 

common in women of reproductive age. Information in this review can be used by health care 

providers when counseling women with liver disease about the safe use of contraception.
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1. Introduction

Approximately 4.5 million adults in the United States are living with liver disease, and 

chronic liver disease was the ninth leading cause of death in 2021 [1]. Liver disease 

is increasingly common among women of reproductive age, and consideration of safe 

and effective contraceptive use is important for those who wish to avoid pregnancy 

[2]. Hormonal methods of contraception have effects on and are metabolized by the 

liver; thus, consideration of the severity of existing disease is important in determining 

the risks, benefits, and a woman’s medical eligibility for hormonal contraception (HC). 

Estrogen-containing drugs have direct receptor-mediated impact on hepatocytes, whereas 

progestins do not. However, some noncontraceptive formulation progestins at high doses 

may be metabolized into estrogenic compounds [3–6]; thus, there are theoretical concerns of 

impaired hepatic metabolism of exogenous hormones in women with liver dysfunction and 

that use of HC in the setting of liver disease may worsen liver function and affect disease 

progression.

Two benign lesions of the liver are hepatocellular adenomas (HCAs) and focal nodular 

hyperplasia (FNH). HCAs have a rare risk of hemorrhage or malignant transformation. 

Increased exposure to estrogen from combined hormonal contraception (CHC) and from 

obesity has been associated with development and growth of HCAs [7]. Unlike for HCA, 

the relationship between the development of FNH and estrogen exposure is not clearly 

established [8].

Both infectious and noninfectious agents can lead to hepatitis. These processes may 

eventually cause fibrosis, leading to cirrhosis, compromised liver function, and even death 

[9]. Globally, an estimated 354 million people worldwide are living with hepatitis B or C, 

the most common causes of chronic viral hepatitis [10]. Among them are approximately 

65 million women of reproductive age with hepatitis B [11]. In the United States, among 

women of reproductive age, the annual rate of acute hepatitis B infections has been stable 

nationally but increased in several states during 2011–2017 [12]. Rates of hepatitis C are 

increasing in the United States among women of reproductive age. Confirmed hepatitis C 

among women aged 18–44 years doubled during 2006–2014 [13]. Prevention of unintended 

pregnancy, along with other strategies to improve screening and timely treatment, are 

important to minimize vertical transmission of hepatitis B and C [14].

The US Centers for Disease Control and Prevention publishes the US Medical Eligibility 
Criteria for Contraceptive Use (US MEC) [15], which provides evidence-based guidance 

on the safety of contraceptive methods for patients with certain characteristics or medical 
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conditions, including liver disease. As part of a process to update the US MEC, the objective 

of this systematic review was to assess whether, among women with liver disease, there is 

an increased risk of adverse health effects among those using HC (by formulation and type) 

compared with those who are using non-HC or not using contraception. This review updates 

two previous systematic reviews on HC safety among those with liver disease [16,17].

2. Methods

This systematic review was conducted according to an a priori protocol, which has 

been registered in the International Prospective Register of Systematic Reviews under 

the registration number CRD42019127163 [18] and reported according to the Preferred 

Reporting Items for Systematic reviews and Meta-Analyses guidelines [19].

2.1. Eligibility criteria

Studies were eligible for inclusion if they examined the safety of HC use by women with 

liver disease. The population of interest was women with liver disease, including liver 

lesions, viral hepatitis (acute or chronic), and cirrhosis. The exposure of interest was the use 

of any HC, including CHC (i.e., combined oral contraception [COC], transdermal patch, or 

vaginal ring) or progestin-only contraception (POC; i.e., levonorgestrel intrauterine device 

[LNG-IUD], implant, progestin-only injectables, or progestin-only pill [POP]). We also 

included studies of women who discontinued HC use at or after liver disease diagnosis. 

The comparison of interest was the use of nonhormonal or no contraception, including 

discontinuation. The outcome of interest was changes in liver disease, as measured by liver 

function, liver fibrosis, malignant transformation, flare of chronic viral hepatitis B or C, 

or lesion number or size/volume. We included the following study designs: randomized 

trials, non-randomized trials, cohort studies (comparative and noncomparative), case-control 

studies, and cross-sectional studies. We excluded case reports and review articles.

2.2. Search strategy

We worked with a research librarian at the US Centers for Disease Control and Prevention 

to develop the search strategy (Appendix A). The search was conducted in MEDLINE, 

Embase, Global Health, the Cochrane library, ClinicalTrials.gov, and CINAHL databases 

from database inception to December 13, 2022. We reviewed references in systematic 

reviews to optimize our search. Articles in all languages were considered. We did not 

consider unpublished studies or abstracts.

2.3. Study selection and data extraction

Among articles identified by the search strategy, all titles and abstracts were screened 

independently by at least two co-authors, using the Covidence platform [20]. Two co-

authors then reviewed full-text articles to determine if they met the inclusion criteria. Any 

conflicts were resolved by discussion. We used standardized evidence tables to summarize 

information on each study.
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2.4. Risk of bias assessment

We assessed the risk of bias using a modified version of the Cochrane approach 

[21], including risk of selection bias, information bias for exposure and outcomes, and 

confounding. Two co-authors independently assessed the risk of bias for each included 

study, and conflicts were resolved by discussion.

2.5. Data synthesis

We summarized descriptive statistics, unadjusted and adjusted point estimates, and results 

of significance tests. We did not conduct meta-analyses due to heterogeneity of study 

populations, exposures, and outcomes.

2.6. Certainty of evidence

We used the Grading of Recommendations Assessment, Development and Evaluation 

(GRADE) system to assess certainty of evidence for all outcomes of interest [22–24]. For 

each outcome, we considered risk of bias, directness, precision, and consistency to be not 

serious, serious, or very serious. Based on these assessments, the certainty of evidence 

was rated as high, moderate, low, or very low. At baseline, randomized controlled trials 

are considered to have high certainty and observational studies are considered to have low 

certainty; ratings are then adjusted based on the criteria previously listed.

3. Results

We screened 5507 articles, from which 164 articles were identified for full-text review 

(including one article [25] identified from a reference list of an included article; Fig. 1). 

Among these, 151 were excluded (96 wrong study design, 37 wrong patient population, 

nine wrong intervention, five wrong outcomes, and four abstract only). A total of 13 articles 

met the inclusion criteria [25–37]; two of these described data from one study [32,33]. Two 

articles from the previous reviews were excluded: one for wrong patient population (subjects 

with previous but not necessarily chronic hepatitis) [38] and one for wrong intervention 

(unknown HC exposure during follow-up period) [39].

Eight studies (nine articles) reported on women with liver lesions, including three studies 

(four articles) on women with FNH [26,30,32,33] and five studies on women with HCA 

[25,27,31,34,36] (Table 1). Among the studies on women with FNH, two (three articles) 

were comparative cohort studies [26,32,33] and one was a case-control study [30]. Women 

used COC [26,32,33], POP [32,33], or oral contraception (OC; type not specified but 

presumed mostly COC) [30]. Outcomes reported were changes in lesion number and 

size (progression and regression). Among the studies on women with HCA, two were 

comparative cohort [34,36] and three were noncomparative cohort studies [25,27,31]. 

Women used COC [31,34], POC (LNG-IUD, implant, depot medroxyprogesterone acetate 

[DMPA], or POP) [27,34], or OC (type not specified but presumed mostly COC) [25,36]. 

In one of these studies, some women were using noncontraceptive hormone formulations 

(e.g., menopausal hormone therapy) or doses (e.g., high-dose progestins for abnormal 

bleeding), and results were not reported separately for contraceptive formulations or doses; 

however, approximately 75% of participants were using contraceptive formulations [34]. 
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In two studies, some women used COC containing estrogen at higher doses (≥50 mcg 

ethinyl estradiol) than those currently used [31–33]. Outcomes reported were lesion changes 

(progression and regression) and malignant transformation. One of the studies on FNH [30] 

and all the studies on HCA were newly identified since the previous systematic review [17]. 

We did not identify studies of HC use among women with malignant liver lesions.

Four studies reported on women with hepatitis [28,29,35,37], including hepatitis B [35,37], 

hepatitis C [28], or type unspecified [29] (Table 2). One was a nonrandomized trial [37], 

two were comparative cohort studies [28,35], and one was a noncomparative cohort study 

[29]. All studies examined COC use, except one study that did not specify OC type, but we 

presumed it to be mostly COC [35]. In one study, COC contained estrogen at higher doses 

(50 mcg ethinyl estradiol) or different formulations (mestranol) than those currently used 

[29]. Outcomes reported were changes in liver enzymes, hepatic fibrosis, and clinical course. 

All studies were included in the previous systematic review. No evidence was identified on 

women with cirrhosis, consistent with the previous review [16].

3.1. Risk of bias

The risk of bias for all studies of FNH was high (Fig. 2) [26,30,32,33]. All studies had 

limited assessment of HC without validation (only self-report) and reported crude risk 

estimates only without adjustment for confounders. The risk of bias for four of five studies 

of HCA was also high (Fig. 2) [25,31,34,36]. The non-randomized comparative studies 

reported crude risk estimates only without adjustment for confounders [34,36]. Two of 

the noncomparative cohort studies lacked description of the formulations of contraceptive 

methods [25,31], and one study additionally had a low rate of follow-up [25]. The risk 

of bias for all studies of hepatitis was high (Fig. 3) [28,29,35,37]. The nonrandomized 

comparative studies had high risk of selection bias and reported crude risk estimates only 

without adjustment for confounders [28,35,37]. The noncomparative cohort study had a low 

rate of follow-up [29].

3.2. Summary of results on liver lesions

Three studies (four articles) reported changes in FNH number or size with use of OC 

[26,30,32,33]. One comparative cohort study (two articles) examined 136 women with FNH, 

including those with current COC use (n = 26), discontinuation of COC use (after FNH 

diagnosis; n = 89), current POP use (n = 7), and no OC use (n = 14), followed for a mean 

of 23 months (range 6 months to 9 years) [32,33]. All women had a decrease or no change 

in the size and number of lesions, except for one woman (1%) who discontinued COC and 

experienced an increase in the size of one lesion (no statistical testing reported). Another 

comparative cohort study examined 23 women with FNH, including those with current COC 

use (n = 2) or those who discontinued COC use (at FNH diagnosis; n = 21), followed 

for a median of 45 months [26]. Lesion size decreased or was stable in most women, 

but lesion size increased in one current user (50%) and in three discontinuers (14%; no 

statistical testing reported). A case-control study examined 95 women with FNH, followed 

for a mean of 19 months [30]. The percent using OC (type not specified) was not statistically 

significantly different among cases who had lesion growth and controls who did not (29% vs 

32%, p = 0.83).
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Five studies reported on HCA lesion changes with use of COC, POC, or OC type 

not specified [25,27,31,34,36], and four studies also reported on incidence of malignant 

transformation [27,31,34,36]. One comparative cohort study examined 63 women with 

HCA, 27 who were currently using OC (type not specified), and 36 who discontinued 

OC use (after HCA diagnosis) during a mean of 35 months of follow-up [36]. HCA 

progression was higher among current users than among discontinuers (33% vs 3%, p 
= 0.001). There was one malignancy during follow-up; it was not reported whether this 

was in a current COC user or discontinuer. The other comparative cohort study examined 

27 women with HCA and estrogen use (n = 7; six COC users and one user of estradiol 

for menopausal symptoms), progestin-only use (n = 8; three LNG-IUD users, one DMPA 

user, one implant user, one user of oral medroxyprogesterone for amenorrhea, and two 

users of norethindrone oral 5–15 mg for menorrhagia), and no hormonal use (n = 19) 

[34]. Estrogen users had an increase in the sum of lesion diameters (median 29.4%) 

between baseline and follow-up imaging. Progestin-only users and nonhormonal users had 

a decrease in the sum of lesion diameters (median 15.0% and 7.4%, respectively). The 

changes in lesion diameters were significantly different between estrogen users (increased) 

and progestin-only users (decreased; p = 0.04). The decreases in size were not significantly 

different between progestin-only and nonhormonal users. Statistical comparisons of size 

differences among estrogen users (increased) and nonhormonal users (decreased) were not 

reported. No malignant transformation occurred in any hormonal user. One noncomparative 

cohort study examined 96 women with HCA who discontinued OCs (type not specified; 

at HCA diagnosis); follow-up duration was not reported [25]. Regression of lesions was 

found in 76 women (79%) after OC discontinuation. Another noncomparative cohort study 

examined 78 women with HCA who discontinued COC use (after HCA diagnosis), followed 

for a median of 1.1 years [31]. Lesion size was unchanged (44/78, 56%), decreased (29/78, 

37%), or resolved (4/78, 5%) in most women after COC discontinuation, with one exception 

(1%). No malignant transformation occurred during follow-up. The third noncomparative 

cohort study examined 13 women with HCA among POC users (seven LNG-IUD users, two 

implant users, and eight POP users), followed for a median of 2 years [27]. All experienced 

regression or no change, excepting one (8%) who experienced progression. No malignant 

transformation occurred during follow-up.

3.3. Summary of results on viral hepatitis

Four studies reported on changes in liver enzymes, hepatic fibrosis, or clinical course with 

use of COC or OC type not specified among women with hepatitis [28,29,35,37]. One 

nonrandomized trial examined 115 women with chronic hepatitis B and compared COC 

users (n = 78) to users of other contraception (type not specified; n = 81) [37]. At 3 and 6 

months of follow-up, there were no clinical symptoms or signs of hepatitis or hepatomegaly 

and no significant differences in liver enzyme values between groups. One comparative 

cohort study examined 68 women with acute hepatitis, 51% of whom had hepatitis B and 

compared the use of OC (type not specified; n = 34) to nonuse (n = 34) during 1 year of 

follow-up [35]. No differences in liver function tests, hospitalization days, or clinical course 

between groups and no progression to chronic disease occurred in either group. The other 

comparative cohort study examined 157 women with chronic hepatitis C and compared OC 

use (n = 105; 94% COC and 6% POP) to nonuse (n = 52) [28]. The mean fibrosis score was 
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lower in OC users than nonusers (1.38 vs 1.80, p = 0.02), with no significant differences in 

grade of necroinflammatory activity or rate of hepatic fibrosis. One noncomparative cohort 

study examined 10 women who started COC 2 weeks after normalization of liver enzymes 

following viral hepatitis (type not specified) [29]. All women had normal liver enzymes after 

2–3 months of follow-up.

3.4. Certainty of evidence

The certainty of evidence for liver lesions based on studies of women with FNH and HCA 

was assessed as very low [40]. For all outcomes, we had serious or very serious concerns for 

risk of bias due to selection bias, information bias, and crude estimates without adjustments 

for known confounders. There were very serious concerns for imprecision due to small 

sample sizes and no power calculations. There were no serious concerns for inconsistency 

or indirectness. The certainty of evidence for hepatitis was also assessed as very low [40]. 

For all outcomes, there were very serious concerns for risk of bias due to selection bias, 

information bias, and crude estimates. There were very serious concerns for imprecision 

due to small sample sizes and no power calculations. There were no serious concerns for 

inconsistency or indirectness.

4. Discussion

The evidence indicates that FNH and HCA might respond differently to exogenous 

hormones. Changes in FNH lesions were generally independent of HC use, with lesions 

demonstrating increases, decreases, or no change during COC or POP use and after COC 

discontinuation. Studies found that HCA lesions were generally estrogen responsive. HCA 

lesion progression was more likely among COC users than nonusers, and lesion size 

generally decreased with discontinuation. HCA lesion changes among POC users were 

similar to nonusers. The evidence suggested that COC use does not increase progression or 

severity of disease among women with hepatitis B or C, while there was no evidence on 

cirrhosis.

The role, if any, of HC in the progression of liver disease to hepatocellular carcinoma 

remains unclear. As HCA may progress to hepatocellular carcinoma (generally 5% of 

cases) [41], hormonal impact on HCA size and volume may theoretically alter the risk of 

progression to cancer. Only one case of HCA transformation to hepatocellular carcinoma 

was documented in the four studies reporting on this outcome, and it is not clear whether 

this occurred in a current or former OC user [36].

The new evidence we reported was from studies conducted among women with either FNH 

or HCA liver lesions. FNH is a relatively common liver lesion that is more prevalent among 

women than men; however, the role of sex hormones in etiology or development is unclear 

[8]. One new study on FNH was consistent with two previously included studies in finding 

that FNH lesions appeared to stabilize or change regardless of HC use or discontinuation 

[26,30,32,33], which may suggest HC use does not play an important role. However, data 

from five newly identified studies of women with HCA demonstrated greater progression 

with estrogen exposure and greater regression with its discontinuation when compared with 

progestin-only methods or no hormonal use [25,27,31,34,36].
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The body of evidence on the safety of HC in women with liver disease has several 

limitations, and we rated it as very low for all outcomes. Most studies had a high 

risk of bias. Several studies did not specify contraceptive formulation or examined older 

formulations. Older formulations of contraceptives, however, included higher estrogen 

doses; newer formulations with lower doses of ethinyl estradiol or newer estrogen 

formulations may have less impact on liver function. Generalizability is limited because 

most studies had small sample sizes of mostly homogenous populations lacking a variety of 

liver disease etiologies. In addition, our interpretation of several studies is limited by lack of 

a comparison group.

Drug metabolism may be impaired in patients with significant liver dysfunction [42], with 

HC use, leading to increased exposure to exogenous hormones. Furthermore, elevated 

levels of exogenous hormones could theoretically increase risk for hormone-related side 

effects and adverse events, such as thromboembolism. Estrogen-containing formulations 

are associated with increased risk of thromboembolism compared with nonuse [43–46]. In 

addition, DMPA is a relatively higher dose than other POCs, and its use has been associated 

with a higher risk for venous thrombosis compared with nonuse [47–49]. Future study of 

thrombosis risk in women with liver disease who use HC is needed.

In conclusion, a limited body of evidence suggested that changes in FNH lesions were 

independent of HC use. COC use was associated with HCA lesion progression, but generally 

remained stable with POC use. COC use did not increase progression or severity of disease 

among those with chronic hepatitis. This information was reviewed for the US MEC 2024 

[15].

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

The authors would like to thank Joanna Taliano, MA, MLS, for helping build the search strategy and running the 
searches.

Funding:

This research did not receive any specific grant from funding agencies in the public, commercial, or not-for-profit 
sectors.

References

[1]. Centers for Disease Control and Prevention. Chronic liver disease and cirrhosis. 〈https://
www.cdc.gov/nchs/fastats/liver-disease.htm〉 (accessed December 23, 2024).

[2]. Sarkar M, Brady CW, Fleckenstein J, Forde KA, Khungar V, Molleston JP, et al. Reproductive 
health and liver disease: practice guidance by the American Association for the Study of Liver 
Diseases. Hepatology 2021;73:318–65. 10.1002/hep.31559 [PubMed: 32946672] 

[3]. Winkler UH. Effects of androgens on haemostasis. Maturitas 1996;24:147–55. 10.1016/
s0378-5122(96)82004-4 [PubMed: 8844628] 

[4]. Sitruk-Ware R Pharmacological profile of progestins. Maturitas 2004;47:277–83. 10.1016/
j.maturitas.2008.11.011 [PubMed: 15063480] 

Kapp et al. Page 8

Contraception. Author manuscript; available in PMC 2025 August 22.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



[5]. Kuhl H Effects of progestogens on haemostasis. Maturitas 1996;24:1–19. 
10.1016/0378-5122(96)00994-2 [PubMed: 8794429] 

[6]. Chu MC, Zhang X, Gentzschein E, Stanczyk FZ, Lobo RA. Formation of ethinyl estradiol in 
women during treatment with norethindrone acetate. J Clin Endocrinol Metab 2007;92:2205–7. 
10.1210/jc.2007-0044 [PubMed: 17341557] 

[7]. Wang X, Zhang X. Hepatocellular adenoma: where are we now? World J Gastroenterol 
2022;28:1384–93. 10.3748/wjg.v28.i14.1384 [PubMed: 35582672] 

[8]. European Association for the Study of the Liver. EASL Clinical Practice Guidelines 
on the management of liver diseases in pregnancy. J Hepatol 2023;79:768–828. 10.1016/
j.jhep.2023.03.006 [PubMed: 37394016] 

[9]. Mehta P, Grant LM, Reddivari AKR. Viral hepatitis [Updated 2024 Mar 10]. StatPearls 
[Internet]. StatPearls Publishing; 2024〈https://www.ncbi.nlm.nih.gov/books/NBK554549/〉 
(accessed December 23, 2024).

[10]. World Health Organization. Hepatitis. 〈https://www.who.int/health-topics/hepatitis#tab=tab_1〉 
(accessed December 23, 2024).

[11]. Wakjira M, Darega J, Oljira H, Tura MR. Prevalence of hepatitis B virus and its associated 
factors among pregnant women attending antenatal care in Ambo town, Central Ethiopia: a 
cross-sectional study. Clin Epidemiol Glob Health 2022;15:101054. 10.1016/j.cegh.2022.101054

[12]. Kushner T, Chen Z, Tressler S, Kaufman H, Feinberg J, Terrault NA. Trends in Hepatitis B 
infection and immunity among women of childbearing age in the United States. Clin Infect Dis 
2020;71:586–92. 10.1093/cid/ciz841 [PubMed: 31504302] 

[13]. Ly KN, Jiles RB, Teshale EH, Foster MA, Pesano RL, Holmberg SD. Hepatitis C virus infection 
among reproductive-aged women and children in the United States, 2006 to 2014. Ann Intern 
Med 2017;166:775–82. 10.7326/M16-2350 [PubMed: 28492929] 

[14]. Viral Hepatitis in Pregnancy: ACOG Clinical Practice Guideline No. 6. Obstet Gynecol 
2023;142:745–59. 10.1097/AOG.0000000000005300 [PubMed: 37590986] 

[15]. Nguyen AT, Curtis KM, Tepper NK, Kortsmit K, Brittain AW, Snyder EM, et al. U.S. medical 
eligibility criteria for contraceptive use, 2024. MMWR Recomm Rep 2024;73:1–126. 10.15585/
mmwr.rr7304a1

[16]. Kapp N, Tilley IB, Curtis KM. The effects of hormonal contraceptive use among women 
with viral hepatitis or cirrhosis of the liver: a systematic review. Contraception 2009;80:381–6. 
10.1016/j.contraception.2009.04.007 [PubMed: 19751861] 

[17]. Kapp N, Curtis KM. Hormonal contraceptive use among women with liver tumors: 
a systematic review. Contraception 2009;80:387–90. 10.1016/j.contraception.2009.01.021 
[PubMed: 19751862] 

[18]. Curtis K, Nguyen A, Kapp N, Whiteman M. Safety of hormonal contraception among 
women with liver disease: a systematic review. crd.york.ac.uk/prospero/display_record.php?
ID=CRD42019127163 (accessed December 23, 2024).

[19]. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 
2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. 
10.1136/bmj.n71 [PubMed: 33782057] 

[20]. Veritas Health Innovation. Covidence systematic review software. 〈https://www.covidence.org/〉 
(accessed December 23, 2024).

[21]. Sterne JAC, Hernan MA, McAeenan A, Reeves BC, Higgins JPT. Chapter 25: Assessing risk 
of bias in a non-randomized study. In: Higgins JPTTJ, Chandler J, Cumpston M, Li T, Page 
MJ, Welch VA, editors. Cochrane Handbook for Systematic Reviews of Interventions version 6.3 
(updated February 2022). Cochrane; 2022.

[22]. Guyatt GH, Oxman AD, Vist GE, Kunz R, Falck-Ytter Y, Alonso-Coello P, et al. GRADE: 
an emerging consensus on rating quality of evidence and strength of recommendations. BMJ 
2008;336:924–6. 10.1136/bmj.39489.470347.AD [PubMed: 18436948] 

[23]. Guyatt G, Oxman AD, Akl EA, Kunz R, Vist G, Brozek J, et al. GRADE guidelines: 1. 
Introduction-GRADE evidence profiles and summary of findings tables. J Clin Epidemiol 
2011;64:383–94. 10.1016/j.jclinepi.2010.04.026 [PubMed: 21195583] 

Kapp et al. Page 9

Contraception. Author manuscript; available in PMC 2025 August 22.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



[24]. GRADEpro Guideline Development Tool [Software]. 2022. Hamilton (ON): McMaster 
University (developed by Evidence Prime). https://www.gradepro.org/.

[25]. van Aalten SM, Witjes CD, de Man RA, Ijzermans JN, Terkivatan T. Can a decision-making 
model be justified in the management of hepatocellular adenoma? Liver Int 2012;32:28–37. 
10.1111/j.1478-3231.2011.02667.x [PubMed: 22098685] 

[26]. D’Halluin V, Vilgrain V, Pelletier G, Rocher L, Belghiti J, Erlinger S, et al. [Natural history 
of focal nodular hyperplasia. A retrospective study of 44 cases]. Gastroenterol Clin Biol 
2001;25:1008–10. [PubMed: 11845055] 

[27]. Demory A, Péron JM, Calderaro J, Selves J, Mokrane FZ, Amaddeo G, et al. Body weight 
changes and duration of estrogen exposure modulate the evolution of hepatocellular adenomas 
after contraception discontinuation. Hepatology 2023;77:430–42. 10.1002/hep.32734 [PubMed: 
35980227] 

[28]. Di Martino V, Lebray P, Myers RP, Pannier E, Paradis V, Charlotte F, et al. Progression of liver 
fibrosis in women infected with hepatitis C: long-term benefit of estrogen exposure. Hepatology 
2004;40:1426–33. 10.1002/hep.20463 [PubMed: 15565616] 

[29]. Eisalo A, Konttinen A, Hietala O. Oral contraceptives after liver disease. Br Med J 1971;3:561–2. 
10.1136/bmj.3.5774.561 [PubMed: 5571452] 

[30]. Halankar JA, Kim TK, Jang HJ, Khalili K, Masoom HA. Understanding the natural history 
of focal nodular hyperplasia in the liver with MRI. Indian J Radiol Imaging 2012;22:116–20. 
10.4103/0971-3026.101084 [PubMed: 23162253] 

[31]. Haring MPD, Gouw ASH, de Haas RJ, Cuperus FJC, de Jong KP, de Meijer VE. The effect 
of oral contraceptive pill cessation on hepatocellular adenoma diameter: a retrospective cohort 
study. Liver Int 2019;39:905–13. 10.1111/liv.14074 [PubMed: 30773766] 

[32]. Mathieu D, Kobeiter H, Cherqui D, Rahmouni A, Dhumeaux D. Oral contraceptive intake 
in women with focal nodular hyperplasia of the liver. Lancet 1998;352:1679–80. 10.1016/
S0140-6736(05)61451-1

[33]. Mathieu D, Kobeiter H, Maison P, Rahmouni A, Cherqui D, Zafrani ES, et al. Oral contraceptive 
use and focal nodular hyperplasia of the liver. Gastroenterology 2000;118:560–4. 10.1016/
s0016-5085(00)70262-9 [PubMed: 10702207] 

[34]. Qureshy Z, Lokken RP, Kakar S, Grab J, Mehta N, Sarkar M. Influence of progestin-
only hormonal use on hepatocellular adenomas: a retrospective cohort study. Contraception 
2023;199:109915. 10.1016/j.contraception.2022.11.006

[35]. Schweitzer IL, Weiner JM, McPeak CM, Thursby MW. Oral contraceptives in acute viral 
hepatitis. JAMA 1975;233:979–80. [PubMed: 1173920] 

[36]. Silva TS, Sung M, Nelson DW, DiFronzo AL, O’Connor VV. A multicenter, 10-year experience 
with hepatocellular adenoma: risk factors and disease course. Am Surg 2022;88:2345–50. 
10.1177/00031348211011084 [PubMed: 33861649] 

[37]. Wang P, Lai Z, Tang J, Xu W, Mi X, Ma F. Safety of hormonal steroid contraceptive 
use for hepatitis B virus carrier women. Pharmacoepidemiol Drug Saf 2000;9:245–6. 
10.1002/1099-1557(200005/06)9:3<245::AID-PDS500>3.0.CO;2-7 [PubMed: 19025826] 

[38]. Shaaban MM, Hammad WA, Fathalla MF, Ghaneimah SA, El-Sharkawy MM, Salim TH, et al. 
Effects of oral contraception on liver function tests and serum proteins in women with past viral 
hepatitis. Contraception 1982;26:65–74. 10.1016/0010-7824(82)90173-1 [PubMed: 7128136] 

[39]. Libbrecht L, Craninx M, Nevens F, Desmet V, Roskams T. Predictive value of liver cell dysplasia 
for development of hepatocellular carcinoma in patients with non-cirrhotic and cirrhotic chronic 
viral hepatitis. Histopathology 2001;39:66–73. 10.1046/j.1365-2559.2001.01172.x [PubMed: 
11454046] 

[40]. Centers for Disease Control and Prevention. Supplementary Appendix. U.S. Medical Eligibility 
Criteria for Contraceptive Use, 2024. 〈https://stacks.cdc.gov/view/cdc/156516〉 (accessed 
December 23, 2024).

[41]. Blanc JF, Frulio N, Chiche L, Bioulac-Sage P, Balabaud C. Hepatocellular adenoma 
management: advances but still a long way to go. Hepat Oncol 2015;2:171–80. 10.2217/
hep.14.41 [PubMed: 30190996] 

Kapp et al. Page 10

Contraception. Author manuscript; available in PMC 2025 August 22.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



[42]. Verbeeck RK. Pharmacokinetics and dosage adjustment in patients with hepatic dysfunction. Eur 
J Clin Pharmacol 2008;64:1147–61. 10.1007/s00228-008-0553-z [PubMed: 18762933] 

[43]. Tepper NK, Dragoman MV, Gaffield ME, Curtis KM. Nonoral combined hormonal 
contraceptives and thromboembolism: a systematic review. Contraception 2017;95:130–9. 
10.1016/j.contraception.2016.10.005 [PubMed: 27771476] 

[44]. Roach RE, Helmerhorst FM, Lijfering WM, Stijnen T, Algra A, Dekkers OM. Combined oral 
contraceptives: the risk of myocardial infarction and ischemic stroke. Cochrane Database Syst 
Rev 2015;2015:CD011054. 10.1002/14651858.CD011054.pub2 [PubMed: 26310586] 

[45]. Li F, Zhu L, Zhang J, He H, Qin Y, Cheng Y, et al. Oral contraceptive use and increased risk 
of stroke: a dose-response meta-analysis of observational studies. Front Neurol 2019;10:993. 
10.3389/fneur.2019.00993 [PubMed: 31592249] 

[46]. de Bastos M, Stegeman BH, Rosendaal FR, Van Hylckama Vlieg A, Helmerhorst FM, Stijnen 
T, et al. Combined oral contraceptives: venous thrombosis. Cochrane Database Syst Rev 
2014;2014:CD010813. 10.1002/14651858.CD010813.pub2 [PubMed: 24590565] 

[47]. Cockrum RH, Soo J, Ham SA, Cohen KS, Snow SG. Association of progestogens and 
venous thromboembolism among women of reproductive age. Obstet Gynecol 2022;140:477–87. 
10.1097/AOG.0000000000004896 [PubMed: 35926206] 

[48]. Glisic M, Shahzad S, Tsoli S, Chadni M, Asllanaj E, Rojas LZ, et al. Association between 
progestin-only contraceptive use and cardiometabolic outcomes: a systematic review and 
meta-analysis. Eur J Prev Cardiol 2018;25:1042–52. 10.1177/2047487318774847 [PubMed: 
29745237] 

[49]. Tepper NK, Whiteman MK, Marchbanks PA, James AH, Curtis KM. Progestin-only 
contraception and thromboembolism: a systematic review. Contraception 2016;94:678–700. 
10.1016/j.contraception.2016.04.014 [PubMed: 27153743] 

Kapp et al. Page 11

Contraception. Author manuscript; available in PMC 2025 August 22.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Fig. 1. 
PRISMA flowchart for the search process for evidence on the safety of hormonal 

contraception among women with liver disease. PRISMA, Preferred Reporting Items for 

Systematic reviews and Meta-Analyses.
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Fig. 2. 
Risk of bias for studies on liver lesions.
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Fig. 3. 
Risk of bias for studies on hepatitis.
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