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ABSTRACT (248 words; 250 word limit) 

Background: Trans people face uncertain risks for developing breast cancer and 

barriers to accessing breast screening. We conducted two systematic reviews of 

primary research on the effect of cross-sex hormones (CSHs) on breast cancer risk, 

prognosis and mortality, and the benefits and harms of breast screening, and a third 

systematic review of guidelines on existing screening recommendations for trans 

people. 

Methods: PubMed, MEDLINE, Embase, CINAHL, the Cochrane Database of 

Systematic Reviews and grey literature sources were searched for primary research, 

guidelines and position statements published between 1997 and 2017. Citations were 

screened by two independent reviewers using pre-defined selection criteria. One 

reviewer extracted data and assessed methodological quality of included articles; a 

second reviewer verified these in full. Results were synthesized narratively.  

Results: Four observational studies, six guidelines and five position statements were 

included. Observational evidence of very low certainty did not demonstrate an effect of 

CSHs on breast cancer risk in trans men or trans women. Among trans women, 

painfulness of mammography and ultrasonography was low. There was no evidence on 

the effect of CSHs on breast cancer prognosis and mortality or on benefits and other 

harms of screening. Existing clinical practice documents recommended breast 

screening for distinct trans sub-populations; however, recommendations varied.  

Interpretation: The limited evidence does not demonstrate an effect of CSHs on breast 

cancer risk. While there is insufficient evidence to determine the potential benefits and 

harms of breast screening, existing clinical practice documents generally recommend 
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breast screening for trans people. Further large-scale, comparative, prospective 

research is needed. 

Protocol Registration: N/A 
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INTRODUCTION (381 words; 400 word limit) 

Trans is an umbrella term for individuals with diverse gender identities and 

expressions that differ from stereotypical gender norms [1,2]. Recent estimates suggest 

that there were approximately 200,000 trans individuals living in Canada in 2016 [3]. 

Many trans people seek gender affirming medical procedures or cross-sex hormone 

(CSH) therapy, or both, to align their physical appearance with their sense of self [4]. 

CSH therapy refers to the use of exogenous sex hormones that are opposite to those of 

an individual’s natal sex [5]. Breast cancer risk in trans people is hypothesized to be 

influenced by CSHs [6]. However, it is unclear whether the potential alteration in risk for 

developing breast cancer by CSH therapy should affect the individual’s eligibility for 

breast screening.  

Trans people are medically underserved and face unique challenges in 

accessing appropriate care [3,7]. With respect to breast health, 25% to 30% of trans 

people in Ontario with a perceived need for mammography were unable to obtain a 

mammogram [8]. In addition, trans people are less likely to pursue breast screening 

when compared to cisgender women (i.e., individuals born biologically female and 

identify as female) [9]. While this demonstrates a disparity in the approach to breast 

cancer detection when compared to the non-trans population, information on the 

potential benefits and harms of screening in this population is limited [10].  

Organized breast screening programs aim to reduce breast cancer mortality 

through regular screening. At this time, breast screening programs may not have official 

screening policies for trans people, which may result in inconsistent inclusion of trans 

people within organized programs. The development of programmatic evidence-based 
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policies should begin with the systematic identification of evidence and then the use of 

this information to formulate and implement policy [11]. In this manuscript we present 

the findings of three systematic reviews that can be used by organized breast screening 

programs to initiate a process of breast screening policy development for the trans 

population. The objectives of the reviews were to identify and synthesize:  

1) primary research on the effect of CSHs on breast cancer risk, prognosis and 

mortality among trans people (review one),  

2) primary research on the benefits and harms of breast screening among trans 

people (review two), and  

3) existing clinical practice recommendations on breast screening for trans people 

(review three).  

METHODS (1799 words; 1800 word limit for methods and results) 

Separate protocols were developed to guide the reviews (Appendix 1); they were 

not publicly registered. The Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses guideline was followed [12]. Throughout this report, the terms trans men 

and trans women are used for simplicity and are meant to be inclusive of all individuals 

on the female-to-male and male-to-female spectrums, respectively. 

Data Sources and Searches 

For reviews one and two, PubMed, MEDLINE, Embase, CINAHL and the 

Cochrane Database of Systematic Reviews were searched for primary research 

published in English over a 20-year period (January 1997 to May 2017). For the third 

review, PubMed and MEDLINE were searched for guidelines and positions statements 
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published in English over a 20-year period (January 1997 to February 2017). All search 

strategies were developed in consultation with a medical librarian (Appendix 2). Grey 

literature searches and hand searches of on-topic journals were also conducted. 

Reference lists of relevant primary studies, systematic reviews, literature reviews and 

guidelines were reviewed, and citation recommendations from experts were sought.  

Study Selection  

For all reviews, titles and abstracts of citations were screened independently by 

two reviewers using pre-defined selection criteria (Table 1). Any citation marked for 

inclusion by either reviewer went to full-text screening. Dual independent full-text 

screening was conducted with consensus required for inclusion or exclusion of each 

citation. Conflicts were resolved through discussion.  

Data Management  

For reviews one and two, DistillerSR [13] was used to manage screening, data 

extraction, quality assessment, verification and conflict resolution. For review three, 

DistillerSR [13] was used for screening and data extraction for citations obtained from 

electronic databases, whereas these tasks were completed in Excel for citations from 

the grey literature search. Screening, data extraction and quality assessment forms 

were developed a priori and piloted to ensure validity and inter-rater reliability.  

Data Extraction and Quality Assessment  

For all reviews, one reviewer extracted data from included citations. A second 

reviewer verified all extracted data; disagreements were resolved through discussion. 

Page 7 of 107

For Peer Review Only

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential

7 
 

Data extraction items for each review are provided in the respective protocol (Appendix 

1). Authors were not contacted for missing data. 

For reviews one and two, the quality of cohort studies was assessed using the 

Newcastle-Ottawa Scale [14]. The quality of cross-sectional studies was assessed by 

considering key methodological components such as the selection of participants and 

exposure and outcome assessments. One reviewer conducted quality assessments. A 

second reviewer verified all ratings; disagreements were resolved through discussion. 

For review three, quality assessment of each guideline was conducted 

independently by two reviewers using the Appraisal of Guidelines for Research and 

Evaluation 2 (AGREE II) instrument [15]. The quality of position statements was not 

assessed.  

Synthesis  

For reviews one and two, similarities and differences in study characteristics, 

quality, sample and intervention features were examined across the included studies. 

Results for outcomes of interest for each objective are presented narratively for trans 

men and trans women separately. Meta-analysis was not possible in either review due 

to a lack of available count data in the comparison groups (review one) or an insufficient 

number of included studies (review two). The Grading of Recommendations 

Assessment, Development and Evaluation (GRADE) approach was used to assess the 

certainty of the available evidence for each outcome [16,17]. One reviewer conducted 

GRADE assessments. These were verified by a second reviewer.  
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For review three, a cross-document assessment was conducted to identify 

similarities and differences in the recommendations on breast screening for trans men 

and trans women separately.  

RESULTS  

Search Results 

For review one, 1,507 unique citations were identified. After screening, three 

studies met the inclusion criteria [18-20] (Figure 1A). For review two, 560 unique 

citations were identified, of which one study met the inclusion criteria [21] (Figure 1B). 

The search for review three identified 173 unique citations, and after screening, 11 

documents were included (Figure 1C) [4,5,22-30]. A list of citations excluded at full-text 

screening for each review is provided in Appendix 3.  

Characteristics of Included Studies and Documents 

For review one, three retrospective cohort studies examining the effect of CSHs 

on breast cancer risk among trans people were identified [18-20] (Table 2). All three 

included trans men, and two included trans women [18,19]. Across studies, 1,069 trans 

men and 3,419 trans women were exposed to CSHs (Table 3; Appendix 4, Table S1). 

The duration of CSH exposure varied within and across studies. In one study, the 

comparison group was 130 trans men who did not receive CSHs [20], and in the other 

two studies comparisons were drawn against general population samples [18,19]. 

Follow-up ranged between nine and 38 years. Funding details were reported for two 

studies [18,19]; neither received commercial support. Two studies were rated as having 

fair methodological quality [18,19], and one was rated as poor [20] (Table 2).  
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For review two, one cross-sectional study reporting on one screening-related 

harm was identified [21] (Table 2). The sample consisted of 50 trans women, all of 

whom underwent sex reassignment surgery (Appendix 4, Table S1). Forty-eight (96.0%) 

participants received augmentative breast surgery, 47 (94.0%) were on estrogen 

replacement therapy, and two (4.0%) were on an androgen deprivation agent. All 

participants received a mammogram and sonogram from a single experienced 

radiologist. There was no comparison group. Funding details were not reported; 

however, the first author declared commercial supports. This study was considered of 

poor methodological quality (Table 2).   

For review three, eleven documents (six guidelines and five position statements), 

provided recommendations on breast screening for trans people [4,5,22-30] (Table 4). 

Documents were developed by groups in Canada [4,5,22,23,26], the United States 

[24,27,29,30] and the United Kingdom [25,28]. Overall, the quality of the included 

guidelines was low (Table 4). Across guidelines, the highest scoring AGREE II domains 

were scope and purpose and clarity of presentation. The lowest scoring domains were 

applicability and editorial independence. 

Trans Men  

Effect of CSHs on Breast Cancer Risk, Prognosis and Mortality (Review One)  

Three studies examined breast cancer risk among trans men exposed to CSHs 

[18-20]. The risk among trans men exposed to CSHs was not statistically different 

compared to trans men not exposed to CSHs [20] or the expected risk based on 

estimates for the general population of women [18]. In the third study, breast cancer risk 

among trans men exposed to CSHs was lower than the expected estimates for the 
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general population of women, but the statistical significance of this finding was not 

reported [19]. This evidence received a very low GRADE rating due to the observational 

nature of the study designs and serious concerns regarding risk of bias, indirectness 

and imprecision (Table 3).  

Evidence on the effect of CSHs on breast cancer prognosis or mortality among 

trans men was not identified. 

Benefits and Harms of Breast Screening (Review Two)  

Evidence on the benefits and harms of breast screening among trans men was 

not identified.   

Existing Recommendations on Breast Screening (Review Three)  

Seven documents provided breast screening recommendations for trans men 

[4,22,24-26,28,29] (Table 5).  

Breast screening was recommended for trans men without chest reconstruction 

[4,22,24,26,29]. Among this group, screening eligibility also depended on age [22,26,29] 

and eligibility requirements for cisgender women [4,24,26]. Two documents 

recommended biennial mammography [22,26], one recommended mammography 

without specifying the screening interval [4], one recommended annual clinical breast 

examination (CBE) [26], and one recommended annual breast exams without specifying 

whether these were CBEs or breast self-examinations (BSEs) [4]. 

Screening was also recommended for trans men who have had partial chest 

reconstruction [4,22,24,26]. Recommended modalities varied and included 

ultrasonography [22,24], MRI [22,24] and mammography [4]. One document 
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recommended against mammography following chest reconstruction [26]. None of the 

documents provided a specific recommendation on the screening interval [4,22,24,26].  

For trans men in general (i.e., chest reconstruction status not specified), 

screening recommendations varied [22,25,26,28]. Eligibility depended on having a 

history of male CSH use [25], developed breast tissue [25,28], family history of breast 

cancer [22,26], and the presence of other risk factors [22]. One document 

recommended that those with a strong family history of breast cancer follow guidelines 

for cisgender women regarding referral to a high risk mammography screening program 

[26]. The other three documents did not provide specific recommendations on 

modalities or intervals [22,25,28]. 

Trans Women  

Effect of CSHs on Breast Cancer Risk, Prognosis and Mortality (Review One) 

Two studies examined breast cancer risk among trans women exposed to CSHs 

[18,19]. In one study, the risk among trans women exposed to CSHs was not 

statistically different from that expected based on estimates for the general population of 

men [18]. In the second study, breast cancer risk among trans women exposed to CSHs 

was slightly higher (4.1 cases per 100,000 person-years) than estimates for the general 

population of men (1.2 cases per 100,000 person-years), but the statistical significance 

of this finding was not reported [19]. This body of evidence received a very low GRADE 

rating due to the observational nature of the study designs and serious concerns 

regarding risk of bias, indirectness and imprecision (Table 3).  
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Evidence on the effect of CSHs on breast cancer prognosis or mortality among 

trans women was not identified. 

Benefits and Harms of Breast Screening (Review Two)  

Evidence on one screening-related harm among trans women was identified [21]. 

One cross-sectional study reported on pain experienced by 50 trans women undergoing 

mammography and ultrasonography [21]. Painfulness of both procedures, as assessed 

by a 10-point visual analogue scale, was rated as low (mammography mean [SD] score 

range: 1.7 – 2.0 [2.1 – 2.3]; ultrasonography mean [SD] score: 0.5 [1.2]) (Table 6). 

These two bodies of evidence received very low GRADE ratings due to serious 

concerns regarding the observational nature of the study design and risk of bias (Table 

6).  

Evidence on other screening-related harms, and on the benefits of screening 

among trans women was not identified.  

Existing Recommendations on Breast Screening (Review Three)  

Ten documents provided breast screening recommendations for trans women 

[4,5,23-30] (Table 7). 

For trans women with a history of CSH use, screening eligibility depended on the 

duration of CSH use [23,24,26], age [4,23,24,26], breast implants [23] or growth [4], 

orchiectomy status [4], other risk factors [4,26], and guidelines for biologic women [27]. 

Recommended modalities and intervals included biennial mammography [23,24,26] and 

mammography without a specified interval [4]. One document recommended against 
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periodic BSE and annual CBE [4]. Screening was not recommended for trans women 

with less than 5 years of CSH use [23] and those without a history of CSH use [4].  

For trans women in general (i.e., CSH use not specified), recommendations 

varied [5,26,28-30]. One document recommended diagnostic mammography for those 

with breast implants and to consider annual MRI for those 30 to 69 years of age with a 

family history suggestive of hereditary breast cancer [26]. Two documents 

recommended screening for those with developed breast tissue [5,28], one 

recommended screening as per guidelines for biological women [30], and one 

recommended age-appropriate screening [29]. None of these documents provided 

specific information on the modality or interval [5,28-30].  

INTERPRETATION (793 words; 800 word limit) 

The limited evidence of very low certainty did not demonstrate an effect of CSHs 

on breast cancer risk in trans men or trans women. Evidence on the effect of CSHs on 

breast cancer prognosis and mortality was not identified. There was a lack of evidence 

on the benefits of breast screening, and very little evidence on harms. Further evidence 

of very low certainty found that trans women experienced minimal pain during 

mammography and ultrasonography. There was minimal agreement on screening 

recommendations for trans people. The majority of the clinical practice documents 

located provided recommendations for distinct sub-groups of trans people based on the 

presence of breast tissue and history of CSH exposure. There was an observed 

preference for routine screening with mammography for trans men without chest 

reconstruction. This is not surprising, as trans men without chest reconstruction and 

without CSH exposure likely have the same risk of developing breast cancer as most 
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cisgender women [10]. There was also agreement that CSH exposure should be 

considered, at least in part, when determining breast screening eligibility for trans 

women.  

As demonstrated by these reviews, the topics of breast screening and the effect 

of CSHs on breast cancer outcomes among trans people have not been rigorously and 

thoroughly researched. To our knowledge, these are the first systematic reviews to 

examine these topics, thus limiting comparisons to existing evidence. Previous literature 

reviews on similar topics have largely summarized published case reports and series on 

breast cancer in trans people, along with the studies included in our two systematic 

reviews of primary research [6,10,31,32].  

Key strengths of our systematic reviews include comprehensive search 

strategies, robust citation screening, data extraction and critical appraisal processes, 

and the application of reputable tools and systems for managing and analyzing the 

evidence and assessing its certainty. 

Key limitations of our systematic reviews are due to methodological decisions 

and the quantity and quality of the primary studies, guidelines and position statements 

identified. The three reviews searched only for clinical and scientific evidence available 

in English, which could have resulted in language bias. Due to the insufficient quantity 

of primary research, certain domains in the GRADE assessments could not be 

assessed. While the quality of included guidelines was assessed using AGREE II, we 

did not verify or critically appraise the evidence that was cited in support of 

recommendations.  
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The nature of the included evidence posed a number of limitations. The three 

studies examining the effect of CSHs on breast cancer risk all used observational 

designs [18-20], and two studies used indirect comparisons, relying on population-

based estimates for expected incidence [18,19]. Across the three studies, few details 

were provided regarding the nature of CSH exposure. The length of follow-up varied 

across the three studies, and in many cases, follow-up may have been too short to 

reasonably examine the effect of CSHs on long-term risk of developing breast cancer. 

Results from two studies were not statistically significant [18,20], which may be due to a 

lack of power. The third study did not report the statistical significance of its findings 

[19]. The single study reporting on painfulness of screening among trans women is 

limited by its small sample size, insufficient information on validity and reliability of the 

outcome measure and generalizability [21]. The quality of guidelines in review three was 

low. Very few documents reported the quality of the evidence upon which their 

recommendations were based or the strength of their recommendations.  

Conclusions cannot be drawn from the sparse evidence of very low certainty in 

these three reviews. The two systematic reviews of primary research found limited 

evidence, thus preventing the formation of any definitive conclusions about the impact 

of breast screening in trans people and the effect of CSHs on breast cancer outcomes. 

The systematic review of guidelines and position statements found that breast 

screening is generally recommended for trans people; however, recommendations on 

eligibility criteria, modalities and intervals varied. In the absence of high-quality scientific 

evidence, organized breast screening programs will need to supplement scientific 

evidence with sources of contextual evidence (e.g., professional expertise and lived 
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experience) when developing breast screening recommendations and policies for trans 

individuals.  

Based on our findings, it is clear that large-scale, comparative, prospective, 

trans-specific quantitative research with a long duration of follow-up is needed to 

produce reliable estimates of the effects of CSHs on breast cancer outcomes and the 

potential benefits and harms of screening [32,33]. Given the large sample size required 

for such studies, and the challenges with reaching trans people for research [34], future 

research may benefit from data linkage and algorithms to improve the identification of 

trans people in existing population-based health databases [33]. Alternatively, future 

etiologic research of sufficient sample size may include a multi-site cohort study based 

in community clinics that serve trans people [33].  
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FIGURES 
Figure 1: Search and Selection Flow Diagrams for the Three Systematic Reviews  
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TABLES 
Table 1: Inclusion Criteria for the Three Systematic Reviews  

 Review One
1 

Review Two
2 

Review Three
3 

Populations 

Trans men (≥18 years) with:  

• all original breast tissue remaining  

• some breast tissue removed (i.e., 
breast reduction)  

• chest contouring surgery (e.g., lipo 
sculpting, pectoral implants) 

Trans women (≥18 years) with: 

• breast augmentation/implant 

• no breast augmentation/implant 

Asymptomatic trans men (≥18 years) with: 

• all original breast tissue remaining, with a 
history of CSH use 

• some breast tissue removed, with or 
without a history of CSH use 

• chest contouring surgery, with or without 
a history of CSH use 

Asymptomatic trans women (≥18 years) 
with: 

• breast augmentation/implants, with a 
history of CSH use 

• no breast augmentation/implants, with a 
history of CSH use 

Trans men (≥18 years) with:  

• all original breast tissue remaining, with 
or without a history of CSH use 

• some breast tissue removed, with or 
without a history of CSH use 

• chest surgery, with our without a history 
of male CSH use 

Trans women (≥18 years) with: 

• breast augmentation/implants, with or 
without a history of CSH use  

• no breast augmentation/implants, with or 
without a history of CSH use 

Interventions 

• Masculinizing CSH use (e.g., 
testosterone) for trans men 

• Feminizing CSH use (e.g., anti-
androgen agents, estrogen or 
progesterone) for trans women 

Breast screening with:  

• Mammography 

• Magnetic resonance imaging 

• Ultrasonography  

• Clinical breast examination 

• Breast self-examination 

Breast screening with:  

• Mammography 

• Magnetic resonance imaging 

• Ultrasonography 

• Clinical breast examination 

• Breast self-examination 

Comparators 

• Trans men not taking 
masculinizing CSHs or cisgender 
women 

• Trans women not taking feminizing 
CSHs or cisgender men 

• Trans individuals not screened for breast 
cancer  

• No comparison group required
 
(only for 

cancer detection rate, interval cancer 
rate, sensitivity

4
, specificity

4
 and all harm 

outcomes) 

NA 

Outcomes 

• Breast cancer risk (incidence) 

• Prognosis: stage at diagnosis, 
node positivity, tumor size, tumor 
grade, tumor type, survival 

• Breast cancer mortality 

• Benefits: breast cancer-specific mortality 
all-cause mortality, cancer detection rate, 
interval cancer rate, sensitivity and 
specificity 

• Harms: over-diagnosis, false-positives, 
patient-reported anxiety and patient-
reported pain/discomfort 

Breast screening recommendations for 
trans people with a focus on: 

• eligibility requirements 

• screening modalities 

• screening intervals  
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 Review One
1 

Review Two
2 

Review Three
3 

Study Designs/ 
Document 
Types 

• RCTs 

• Non-randomized experimental 
studies 

• Observational studies with 
comparison groups  

• RCTs 

• Non-randomized experimental studies 

• Observational studies with or without
5
 

comparison groups  

• Diagnostic evaluation studies 

• Guidelines  

• Position statements 

Other 

• Published between January 1, 
1997 and May 19, 2017 

• Peer-reviewed or grey literature  

• Full reports, or conference 
abstracts and proceedings  

• Published in English 

• Published between January 1, 1997 and 
May 9, 2017 

• Peer-reviewed or grey literature  

• Full reports, or conference abstracts and 
proceedings  

• Published in English 

• Published between January 1, 1997 and 
February 13, 2017 

• Peer-reviewed or grey literature  

• Full reports, or conference abstracts and 
proceedings 

• Published in English 

CSH = cross-sex hormone; NA = not applicable; RCTs = randomized controlled trials  

1 
Breast Cancer Risk, Prognosis and Mortality in the Trans Population using Cross-sex Hormones: A Systematic Review of Primary Research 

2
 Benefits and Harms of Breast Screening for the Trans Population: A Systematic Review of Primary Research 

3
 Breast Screening for Trans Populations: A Systematic Review of Guidelines and Position Statements

 

4
 For sensitivity and specificity, positive screens must have been compared to the reference standard (i.e., pathology results from biopsy) and 
negative screens must have been followed for at least one year.  

5
 Observational studies without comparison groups were included only if they reported on cancer detection rate, interval cancer rate, sensitivity, 
specificity and all harm outcomes.    
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Table 2: Characteristics of Included Primary Studies  

Author, Year 
[ref]

 Study Design Eligibility Criteria Country Study Period 

Total 

Sample 

Size 

Source of 

Funding 

Study 

Quality 

Brown, 2014
 [18]

 Retrospective 

cohort 
• Trans-related diagnosis 

(i.e., gender identity 

disorder, gender identity 

disorder not otherwise 

specified, transvetic 

fetishism or transsexualism)  

• Veteran  

• Accessed medical and 

mental health services at a 

VHA facility  

U.S. 17 years  

(October 1, 1996 to 

September 30, 2013) 

 

5,135  Authors 

employed by 

VHA 

No grant or 

commercial 

funding 

Fair
1 

Gooren, 2013
 [19]

 Retrospective 

cohort 
• Trans person 

• Minimum of 6 years follow-

up 

The 

Netherlands 

38 years  

(1975 to December 

31, 2012) 

 

3,102 Two authors 

received non-

commercial 

support  

Fair
1 

Weyers, 2010 
[21]

 Cross-

sectional 

• Dutch-speaking trans 

woman 

• Received sex reassignment 

surgery at least 6 months 

prior to enrollment 

• Consulted the Ghent 

University Hospital gender 

team during past 12 months 

Belgium 4 months  

(March to June 2007) 

50  First author 

received 

commercial 

support  

Poor
2 

Kuroda, 2008 
[20]

 Retrospective 

cohort 
• Trans man  

• Underwent mastectomy at 

surgical institute  

Japan 9 years  

(1998 to 2006) 

 

186 NR Poor
1 

NR = not reported; U.S. = United States; VHA = Veterans Health Administration 

1
 Methodological quality of individual cohort studies was assessed using the Newcastle Ottawa Scale [14,35]. Detailed results of the quality 
assessment are provided in Appendix 4, Table S2.  
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2
 No formal critical appraisal tool was used. Methodological quality of the individual cross-sectional study was assessed by considering key 
methodological components such as the selection of participants and exposure and outcome assessments. Detailed results of the quality 
assessment are provided in Appendix 4, Table S3.  
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Table 3: GRADE Summary of Findings Table for the Effect of CSH Exposure on Breast Cancer Risk, Prognosis 

and Mortality in Trans Populations  

Population: Trans individuals ages 16 to 83 years old 

Intervention: CSH 

Outcome Effect 

Number of Exposed 

Participants (Number 

of Studies) 

Certainty of the Evidence (GRADE) 

Trans men exposed to testosterone 

Breast cancer risk
1 
 Differences in incidence rate or cumulative incidence 

between exposed cohorts and non-exposed cohort or 

general population samples were either not statistically 

significant or were not reported
2
 

1,069 (3) ⊕ΟΟΟ 

VERY LOW
3,4

 

 

Stage at diagnosis No primary research evidence identified 

Survival 

Breast cancer mortality 

Trans women exposed to estrogen only, androgen deprivation or antiandrogens only, or estrogen with androgen deprivation or 
antiandrogens 

Breast cancer risk
1
 Differences in incidence rate or cumulative incidence 

between exposed cohorts and general population 

samples were either not statistically significant or were 

not reported
2
 

3,419 (2) ⊕ΟΟΟ 

VERY LOW
3,4

 

 

Stage at diagnosis No primary research evidence identified 

Survival 

Breast cancer mortality 

CSH = cross-sex hormone  

1
 Assessed using administrative database or medical records with follow-up not reported or at a minimum of six years post CSH therapy initiation.  

2
 A single pooled effect estimate was not calculated. Additional information and detailed results for each study are provided in Appendix 4, Table S4.   
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3
 Very low certainty rating = we have very little confidence in the effect estimate and the true effect is likely to be substantially different from the 
estimate of effect. 

4
 The evidence was downgraded due to the observational nature of the study designs and serious concerns regarding risk of bias, indirectness 
and imprecision. Detailed GRADE assessments are provided in Appendix 4, Table S5.  
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Table 4: Characteristics of Included Guidelines and Position Statements  

Organization, Year 
[ref]

 
Document 

Type 
Country 

AGREE II Domain Scores
1 

S
c
o
p
e
 &
 

P
u
rp
o
s
e
 

S
ta
k
e
h
o
ld
e
r 

In
v
o
lv
e
m
e
n
t 

R
ig
o
r 
o
f 

D
e
v
e
lo
p
m
e
n
t 

C
la
ri
ty
 o
f 

P
re
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n
ta
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o
n
 

A
p
p
li
c
a
b
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it
y
 

E
d
it
o
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a
l 

In
d
e
p
e
n
d
e
n
c
e
 

Canadian Cancer Society, 2017 
[22,23]

 P  Canada  NA NA NA NA NA NA 

Centre of Excellence for 
Transgender Health, 2016 

[24]
 

G  U.S. 81% 56% 29% 81% 27% 0% 

International Planned Parenthood 
Federation, 2015

 [25]
 

P  U.K.  NA NA NA NA NA NA 

Sherbourne Health Centre, 2015 
[26]

 G Canada 64% 44% 16% 25% 6% 0% 

Transgender Health Information 
Program, 2015 

[5]
 

G Canada 67% 67% 6% 14% 13% 0% 

Centre for Disease Control and 
Prevention, 2013 

[27]
 

P U.S.  NA NA NA NA NA NA 

National Health Service, 2013 
[28]

 G  U.K.  64% 25% 0% 28% 17% 0% 

American College of Obstetrics and 
Gynecology, 2011 

[29]
 

P  U.S.  NA NA NA NA NA NA 

The Endocrine Society, 2009 
[30]

 G  U.S.  72% 33% 63% 58% 8% 46% 

Vancouver Coastal Health, 
Transcend Transgender Support and 
Education Society, & Canadian 
Rainbow Health Coalition, 2006 

[4]
 

G  Canada  86% 61% 17% 89% 0% 0% 

AGREE II = Appraisal of Guideline for Research and Evaluation 2; G = guideline; NA = not assessed; P = position statement; U.K. = United 
Kingdom; U.S. = United States 
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1
 Quality assessment of position statements was not conducted as they are unlikely to undergo the same development process as guidelines.  
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Table 5: Existing Breast Screening Recommendations for Trans Men   

Organization, 
Year 

[ref]
 

Document 
Type 

Screening Recommendations 

Additional Eligibility Criteria Modality Interval Additional Recommendation 

Without Chest Reconstruction
1 

CCS, 2017
 [22]

 P 40–49 years, at average risk NR NR Discuss individual risk of breast cancer 
and the benefits and risks of 
mammography. 

50–69 years, at average risk Mammography Biennial NR 

≥70 years, at average risk NR NR Discuss whether and how the client 
should be screened, according to 
individual risk factors. 

CETH, 2016
 [24]

 G NR NR NR Follow guidelines for non-transgender 
women. 

SHC, 2015 
[26]

 G NR CBE Annual Follow guidelines for cisgender women. 

50–71 years Mammography Biennial 

ACOG, 2011 
[29]

 P NR NR NR Age appropriate
2
 screening is 

recommended. 

VCH, TTSES & 
CRHC, 2006 

[4]
 

G With or without history of CSH 
use

3,4
, with or without oophorectomy  

Breast Exam
5 

Annual NR 

Mammography NR Follow guidelines for natal females. 

With Partial Chest Reconstruction
1
  

CCS, 2017 
[22]

 P NR US or MRI
6
 NR Discuss individual risk factors

7
 for breast 

cancer.  

CETH, 2016 
[24]

 G NR US or MRI NR NR 
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Organization, 
Year 

[ref]
 

Document 
Type 

Screening Recommendations 

Additional Eligibility Criteria Modality Interval Additional Recommendation 

SHC, 2015 
[26]

 G NR Mammography NR Not required following chest 
reconstruction.  

VCH, TTSES & 
CRHC, 2006 

[4]
 

G With or without history of CSH 
use

3,4,
, with or without 

oophorectomy  

Mammography NR Not necessary following chest 
reconstruction, but should be considered 
if only a reduction is performed. 

Trans Men in General (i.e., Chest Reconstruction Status Not Specified)  

CCS, 2017 
[22]

 P High risk
8 

NR NR May need to be screened at an earlier 
age and/or more frequently than trans 
men at average risk. 

IPPF, 2015 
[25]

 P With history of CSH use
3,4 

NR Periodic Periodic cancer screening for those who 
retain their breast tissue. 

SHC, 2015 
[26]

 G Strong family history of breast 
cancer  

Mammography NR Follow the same guidelines as for 
cisgender women regarding indications 
for referral to a high risk screening 
program/genetic assessment.  

NHS, 2013 
[28]

 G With developed breast tissue  NR NR Breast screening is recommended. 

ACOG = American College of Obstetricians and Gynecologists; CBE = clinical breast examination; CCS = Canadian Cancer Society; CETH = 
Center of Excellence for Transgender Health; CRHC = Canadian Rainbow Health Coalition; CSH = cross-sex hormone; G = guideline; IPPF = 
International Planned Parenthood Federation; MRI = magnetic resonance imaging; NHS = National Health Service; NR = not reported; P = 
position statement; SHC = Sherbourne Health Centre; TTSES= Transcend Transgender Support and Education Society; US = ultrasonography; 
VCH = Vancouver Coastal Health  

1 
Within the included documents “chest reconstruction” was variably termed as mastectomy, gender-affirming chest surgery or chest-surgery.  

2
 Age range not specified.   

3
 Within the included documents “CSH use” was variably termed as hormone use or testosterone.  

4 
Duration of CSH use not specified.  

5 
Document did not specify whether they recommended clinical breast examinations, breast self-examinations, or both.
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6 
Specific breast screening recommendations for trans men who have had partial chest reconstruction were not provided. However, it was noted 
that in some cases mammography may not be possible following chest reconstruction surgery and breast ultrasound or MRI may be a preferable 
method of screening. 

7 
Risk factors include: the amount of breast tissue removed, personal risk factors and history, whether the client has had oophorectomy, and 
whether the client is taking testosterone and other hormones. 

8 
High risk is defined as: a genetic mutation in oneself, or having a parent, sibling or child who has a genetic mutation that puts them at a higher 

risk for breast cancer; a family history that indicates a lifetime risk of breast cancer that is equal to or greater than 25%, confirmed through 
genetic assessment; or receiving radiation therapy to the chest before 30 years of age as treatment for another cancer or condition. 
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Table 6: GRADE Summary of Findings Table for Benefits and Harms of Breast Screening for Trans Populations  

Population: Asymptomatic, adult trans individuals with mean age [SD] of 43.1 [10.4] years 
Intervention: Breast screening with mammography, MRI, ultrasonography, CBE or BSE  

Outcome Effect 

Number of 
Participants 
(Number of 
Studies) 

Certainty of the Evidence 
(GRADE) 

Trans Men 

Benefits
1 

No primary research evidence identified 

Harms
2 

Trans Women 

Benefits
1 

No primary research evidence identified 

Over-diagnosis, false-positives and patient-
reported anxiety

 

Painfulness of mammography
3
; assessed by 

the participant after mammography using a 
VAS ranging from 0 to 10 

Mean (SD) scores ranged from 1.7 (2.1) to 
2.0 (2.3)

4 
points 

50 (1) ⊕ΟΟΟ 

VERY LOW
5,6 

 

Painfulness of ultrasonography
3
; assessed 

by the participant after ultrasonography using 
a VAS ranging from 0 to 10 

Mean (SD) score = 0.5 (1.2)
7 
points

 
50 (1) ⊕ΟΟΟ 

VERY LOW
5,6 

 

BSE = breast self-exam; CBE = clinical breast exam; MRI = magnetic resonance imaging; SD = standard deviation; VAS = visual analogue scale  

1
 Breast cancer-specific mortality, all-cause mortality, cancer detection rate, interval cancer rate, sensitivity and specificity 

2 
Over-diagnosis, false-positives, patient-reported anxiety and patient-reported pain 

3
 Performed by a single experienced radiologist.  

4 
Two post-mammography assessments of participant-experienced pain were conducted. One assessment was administered by a radiologist and 
the other by a study nurse. The mean (SD) pain scores when assessed by the radiologist and study nurse were 1.7 (2.1) and 2.0 (2.3) points, 
respectively.  
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5 
Very low certainty rating = we have very little confidence in the effect estimate and the true effect is likely to be substantially different from the 
estimate of effect.  

6
 The evidence was downgraded due to serious concerns regarding the observational nature of the study design and risk of bias. Detailed GRADE 
assessments are provided in Appendix 4, Table S6. 

7
 The study personnel responsible for administering the post-ultrasonography assessment of experienced pain was not reported. 
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Table 7: Existing Breast Screening Recommendations for Trans Women 

Organization, 
Year

 [ref]
 

Document 
Type 

Screening Recommendations 

Additional Eligibility Criteria Modality Interval Additional Recommendation 

History of CSH
1
 Use

 

CCS, 2017 
[23]

 P 

40–49 years, at average risk, 
with CSH use >5 years  

NR NR 
Discuss individual risks of breast cancer and 
the benefits and risks of mammography. 

50–69 years, at average risk, 
with CSH use >5 years, without 
breast implants 

Mammography
2 

Biennial NR 

50–69 years, at average risk, 
with CSH use >5 years, with 
breast implants 

Diagnostic 
Mammography

2
  

Biennial NR 

≥70 years, at average risk, with 
CSH use >5 years 

NR NR 
Discuss with client how often she should be 
screened for breast cancer.  

CSH use <5 years NA NA Breast screening is not recommended. 

CETH, 2016 
[24]

 G 

≥50 years
3
, with 5–10 years of 

CSH use  
Mammography Biennial 

Clinicians may choose to reduce the age of 
onset of screening, number of years of female 
hormone exposure or frequency of screening in 
clients with significant family risk factors. 

Any age, with CSH use >5 
years 

IPPF, 2015 
[25]

 P Current CSH use
4 

NR Periodic NR 

SHC, 2015 
[26]

 G 

50–71 years, with CSH use >5 
years  

Mammography Biennial NR 

<50 years with additional risk 
factors

5 Mammography NR 

Due to the lack of consensus on screening for 
younger trans women, emphasis may be placed 
on client preference following their counselling 
on the risks and benefits of screening. 
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Organization, 
Year

 [ref]
 

Document 
Type 

Screening Recommendations 

Additional Eligibility Criteria Modality Interval Additional Recommendation 

CDC, 2013 
[27]

 P 
Past or current CSH use

4
, meet 

all NBCCEDP eligibility 
requirements

6 
NR NR 

Providers should discuss benefits and harms of 
screening and discuss individual risk factors to 
determine if screening is medically indicated. 

VCH, TTSES, & 
CRHC, 2006 

[4]
 

G 

>50 years
3
, with additional risk

5
, 

past (but not current) CSH use, 
breast growth, no orchiectomy 

Mammography NR NR 

>50 years
3
, with additional risk

5
, 

current CSH use
7
, no 

orchiectomy 
Mammography NR NR 

>50 years
3
, with additional risk

5
, 

past or current CSH use, post-
orchiectomy 

Mammography NR NR 

NR CBE Annual Not recommended. 

NR BSE Periodic Not recommended. 

No History of CSH
1
 Use 

VCH, TTSES, & 
CRHC, 2006 

[4]
 

G No orchiectomy  NA NA Routine screening is not recommended. 

Trans Women in General (i.e., Female CSH Use Not Specified) 

SHC, 2015 
[26]

 G 

30–69 years, family history 
suggestive of hereditary breast 
cancer 

MRI Annual 
Consider obtaining expert opinion regarding 
need for annual MRI in this group.  

With breast implants 
Diagnostic 
Mammography 

NR NR 

THIP, 2015 
[5]

 G With developed breast tissue NR NR Screening is recommended. 
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Organization, 
Year

 [ref]
 

Document 
Type 

Screening Recommendations 

Additional Eligibility Criteria Modality Interval Additional Recommendation 

NHS, 2013 
[28]

 G With developed breast tissue NR NR Screening is recommended.  

ACOG, 2011 
[29]

 P NR NR NR Age appropriate screening is recommended.  

TES, 2009 
[30]

 G 
Who have no known increased 
risk of breast cancer 

NR NR 
Follow screening guidelines for biological 
women.  

ACOG = American College of Obstetricians and Gynecologists; BSE = breast self-examination; CBE = clinical breast examination; CCS = 
Canadian Cancer Society; CDC = Centers for Disease Control and Prevention; CETH = Center of Excellence for Transgender Health; CRHC = 
Canadian Rainbow Health Coalition; CSH = cross-sex hormone; G = guideline; IPPF = International Planned Parenthood Federation; MRI = 

magnetic resonance imaging; NA = not applicable; NBCCEDP = National Breast and Cervical Cancer Early Detection Program; NHS = National 

Health Service; NR = not reported; P = position statement; SHC = Sherbourne Health Centre; TTSES = Transcend Transgender Support and 
Education Society; THIP = Transgender Health Information Program; US = ultrasonography; VCH = Vancouver Coastal Health  

1
 “CSH use” was variably termed as hormone use, feminizing hormone use, gender affirming hormone, estrogen or progestin within the included 
documents.  

2
 Or other screening test (not specified) as appropriate. 

3
 Upper age limit not reported.  

4
 Duration of CSH use not reported.  

5 
Additional risk factors include: estrogen + progestin use for > 5 years, family history of breast cancer, body mass index >35. 

6
 Specific eligibility requirements not reported. 

7
 CSH regimen that includes estrogen. 
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Appendix 1: Protocols for the Three Systematic Reviews 

• Review One – Breast Cancer Risk, Prognosis and Mortality in the Trans 
Population using Cross-sex Hormones: Protocol for a Systematic Review (page 
2–10) 

• Review Two – Benefits and Harms of Breast Screening for the Trans Population: 
Protocol for a Systematic Review (page 11–20) 

• Review Three – Breast Screening for Trans Populations: Protocol for a 
Systematic Review of Guidelines and Position Statements (page 21–29) 
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Review One: Breast Cancer Risk, Prognosis and Mortality in the Trans 
Population using Cross-sex Hormones: Protocol for a Systematic 
Review   

INTRODUCTION 

Rationale and Context 

Trans is an umbrella term for individuals with diverse gender identities and expressions 
that differ from stereotypical gender norms [1]. It includes but is not limited to people 
who identify as transgender, trans woman (male-to-female), trans man (female-to-
male), transsexual, cross-dresser, gender non-conforming, gender variant or gender 
queer (non-binary) [1]. A population-based study conducted in Massachusetts reported 
that 0.5% of the adult population identifies as trans [2]. Based on this value, it is 
estimated that in 2008, there were 53,500 trans individuals over age 15 living in Ontario 
[3].  

Many trans individuals seek gender affirming medical interventions such as surgery 
and/or cross-sex hormone therapy to align their physical appearance with their sense of 
self, and as such, face unique healthcare needs [4]. The goal of cross-sex hormone 
therapy in trans individuals is to reduce gender dysphoria by facilitating a physical 
presentation of gender that is consistent with one’s felt gender [5]. Endocrinologic 
feminization among those who were born male but identify as female, or are on the 
male-to-female spectrum, is achieved through the use of agents that directly or 
indirectly suppress the effects of androgens (e.g., gonadotrophic releasing hormone 
antagonists) and agents that induce female secondary sex characteristics (e.g., 
estrogen) [5]. Among individuals who were born female but identify as male or are on 
the female-to-male spectrum, endocrinologic masculinization is primarily achieved 
through the use of testosterone to induce male secondary sex characteristics [5].  

The risk of breast cancer among trans individuals is unclear. Among cisgender females, 
reproductive factors that influence one’s lifetime endogenous exposure to female sex 
hormones such as early age at menarche, nulliparity and late age at menopause, as 
well as exogenous use of these hormones (i.e., hormone replacement therapy) have 
been identified as risk factors for the development of breast cancer [6]. In addition to the 
presence of varying amounts of breast tissue, the risk of breast cancer in trans 
individuals is hypothesized to be influenced by the use of exogenous cross-sex 
hormones that alter one’s exposure to female sex hormones [7,8]. Furthermore, the 
effect of cross-sex hormone therapy on prognostic features at breast cancer diagnosis 
and mortality from breast cancer is unclear [9,10].  

A review of the literature is needed to better understand breast cancer risk, prognosis 
and mortality in trans individuals who use cross-sex hormones. This knowledge can 
help inform guidelines and policies related to breast cancer prevention, detection and 
care for this population.   
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Objective 

The purpose of this systematic review is to identify and synthesize evidence on the 
impact of cross-sex hormone therapy on breast cancer risk, prognosis and mortality in 
the trans population. This systematic review, in conjunction with its companion evidence 
review (on the benefits and harms of breast screening for the trans population) and 
guideline review (on existing breast screening recommendations for the trans 
population), will be used to inform policy development for the appropriate inclusion of 
trans persons in the OBSP.  

Key Questions 

The key questions (KQ) for this review are: 

KQ1: Among trans men, what is the impact of cross-sex hormone therapy1 on breast 
cancer risk, prognosis and mortality?  

KQ2: Among trans women, what is the impact of cross-sex hormone therapy1 on breast 
cancer risk, prognosis and mortality? 

Components of the Key Questions 

The populations (P), interventions (I), comparisons (C) and outcomes (O), or the PICOs 
of interest for the KQs are outlined in the table below. 

KQ KQ1 KQ2 

P 

Individuals (≥18 years) born female who identify 
as non-binary, transmasculine or on the female-
to-male spectrum with:  

• All original breast tissue remaining  

• Some breast tissue removed (i.e., breast 
reduction)  

• Chest contouring surgery (e.g., lipo sculpting, 
pectoral implants)  

Individuals (≥18 years) born male who identify 
as non-binary, transfeminine or on the male-to-
female spectrum with:  

• Breast augmentation/implant  

• No breast augmentation/implant  

I 
Male cross-sex hormone therapy (e.g., 
testosterone)  

Female cross-sex hormone therapy (e.g., anti-
androgen agents, estrogen or progesterone)  

C No cross-sex hormone therapy  No cross-sex hormone therapy  

O 

• Breast cancer risk (i.e., incidence of invasive 
breast cancer or ductal carcinoma in situ) 

• Prognostic features of breast cancer (i.e., 
stage at diagnosis; node positivity; tumor size, 
grade and type) 

• Breast cancer risk (i.e., incidence of invasive 
breast cancer or ductal carcinoma in situ) 

• Prognostic features of breast cancer (i.e., 
stage at diagnosis; node positivity; tumor size, 
grade and type) 

                                                           
1 For the purposes of this review, cross-sex hormone therapy is defined as the use of exogenous sex 

hormones that are opposite to those of an individual’s natal sex for the purpose of aligning one’s physical 

appearance to one’s self-identified gender. Female cross-sex hormone therapy can include the use of 

estrogen, anti-androgen agents and progesterone. Male cross-sex hormone therapy generally consists of 

the use of testosterone [5].  
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Intervention 

Cross-sex hormone therapy  

Outcomes 

• Breast cancer risk 

• Stage at diagnosis 

• Node positivity 

• Tumor size 

• Tumor grade 

• Tumor type 

• Survival  

• Breast cancer mortality 

Populations 

Individuals, 

 ≥18 years of age,  

who identify as:  

female-to-male spectrum (KQ1)  

or 

male-to-female spectrum (KQ2) 

Comparison 

No cross-sex hormone therapy  

KQ KQ1 KQ2 

• Survival  

• Breast cancer mortality  

• Survival  

• Breast cancer mortality 

Analytic Framework 

The analytic framework presented below provides a visual illustration of the key 
questions for this review, showing the links between the populations, the interventions 
and comparisons, and the clinically relevant outcomes.  

 

 

 

 
                                                     

 

 
 
 

 

 

METHODS 

Data Sources and Search Strategies 

To address the KQs of this systematic review, PubMed, MEDLINE, EMBASE, CINAHL, 
the Cochrane Database of Systematic Reviews, and websites of relevant professional 
associations, government bodies and community organizations will be searched for 
primary research articles and systematic reviews. The search strategy for PubMed, 
developed in consultation with the medical librarian, is provided in Table 1. This strategy 
will be adapted to search the other electronic databases. The medical librarian and 
members of the working group were consulted to generate a list of relevant websites 
and keywords for the targeted search (Table 2). Searches will be limited to articles 
published in English within the last 20 years (i.e., January 1, 1997). Reference lists of 
included studies and on topic systematic reviews will also be checked to identify 
potentially relevant citations missed by the database searches. Clinical experts within 
and outside of the requesting group may be contacted to recommend relevant citations.  

  

KQ  

1 & 2 
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Table 1: PubMed Search Strategy 

Search Query 

1 
transgender persons[mh] OR health services for transgender persons[mh] OR 
transsexualism[mh] OR transvestism[mh] 

2 
transgend*[tw] OR transsex*[tw] OR transman[tw] OR transmen[tw] OR transwom*[tw] OR 
transfem*[tw] OR transmasc*[tw] OR transmale*[tw] OR transidentified[tw] OR 
transperson[tw] OR transpeople[tw] OR transpeoples[tw] OR transpersons[tw] 

3 
((trans*[tw]) AND (sex*[tw] OR gender*[tw] OR woman[tw] OR women[tw] OR female*[tw] 
OR feminine[tw] OR male[tw] OR males[tw] OR man[tw] OR men[tw] OR masc*[tw] OR 
identified[tw] OR people[tw] OR peoples[tw] OR person[tw] OR persons[tw])) 

4 
((gender*[tw] OR sex*[tw]) AND (trans*[tw] OR variant[tw] OR identity[tw] OR non-binary[tw] 
OR nonbinary[tw] OR queer[tw] OR fluid[tw] OR nonconform*[tw] OR non-conform*[tw] OR 
reassign*[tw] OR re assign*[tw] OR dysphori*[tw])) 

5 

female-to-male[tw] OR male-to-female[tw] OR FTM[tw] OR MTF[tw] OR sexual minorit*[tw] 
OR cross gender*[tw] OR crossgender*[tw] OR transvesti*[tw] OR cross dress*[tw] OR 
crossdress*[tw] OR cross sex*[tw] OR crosssex*[tw] OR agender[tw] OR bigender[tw] OR bi-
gender[tw] OR genderqueer[tw] OR cisgender[tw] OR cis-gender[tw] OR two-spirit*[tw] OR 
twospirit*[tw] OR 2 spirit*[tw] OR 2spirit*[tw] 

6 1 OR 2 OR 3 OR 4 OR 5 

7 

"Hormone Replacement Therapy"[Mesh] OR "Gonadotropin-Releasing Hormone"[Mesh] OR 
(hormon*[tw] OR cross-sex hormon*[tw] OR crosssex hormon*[tw] OR sex hormon*[tw]) OR 
(endocrinologic*[tw] AND (Feminization[tw] OR Feminisation[tw] OR masculinization[tw] OR 
Masculinisation[tw])) OR  
((hormone[tw] OR hormones[tw] OR hormonal[tw]) AND (antagonist[tw] OR supplement*[tw] 
OR agonist*[tw] OR exogenous[tw] OR management[tw] OR gonadotropin[tw] OR "gonadal 
releasing"[tw] OR sequel*[tw] OR replacement[tw] OR HRT[tw])) OR (therap*[tw] AND 
(estrogen[tw] OR testosterone[tw] OR progesterone[tw])) 

8 

breast neoplasm[mh] OR "Carcinoma, Intraductal, Noninfiltrating"[Mesh] OR ((breast*[tw] OR 
mammar*[tw]) AND (neoplasm*[tw] OR cancer*[tw] OR carcinoma*[tw] OR tumor[tw] OR 
tumour[tw] OR tumors[tw] OR tumours[tw] OR malignan*[tw])) OR ((hyperplasia[tw] OR 
Carcinoma*[tw]) AND (Intraductal[tw] OR DCIS[tw] OR Ductal[tw] OR In Situ[tw] OR 
Noninfiltrating[tw])) 

9 6 AND 7 AND 8 Filters: Publication date from 1997/01/01 to 2017/12/31; English  
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Table 2: Sources and Keywords for Targeted Search   

Relevant Websites  
for Grey Literature Search 

Keywords 

Professional Association Websites:  

• Canadian Medical Association  

• Canadian Professional Association for Transgender 
Health 

• College of Physicians and Surgeons of Ontario 

• Canadian Association of Radiology 

• Ontario Medical Association 

• Ontario College of Family Physicians 

• Ontario Association of Radiologists 

• American College of Radiology 

• Canadian Association of Radiologists 

• The European Society of Breast Cancer 
Specialists 

• Society of Breast Imaging 

• World Professional Association for Transgender 
Health  

Government Bodies and Agencies:  

• Public Health Agency of Canada 

• Canadian provincial and territorial cancer agencies  

• Health Canada 

• National Health Service (United Kingdom): Breast 
Screening Program (BSP) 

• Australian Cancer Screening Programs and 
Guidelines: BreastScreen Australia 

Other:  

• International Agency for Research on Cancer 

• World Health Organization 

• Canadian Cancer Society  

• American Cancer Society  

• Fenway Health 

• Rainbow Health Ontario 

• Sherbourne Health Centre 

• Trans PULSE project 

• Transgender Health Information Program  

• Trans Care BC 

• TransGender Care 

• The GLBT Health Access Project  

• Center of Excellence for Transgender Health 
 

Step 1:  

• Transgend*/trans gend* 

• Transsex*/trans sex* 

• Transwom*/trans wom* 

• Transman/transmen/trans man/trans men  

• Nonbinary/non-binary 

• Nonbinary gender/non-binary gender 

• Gender variant 

• Gender identity 

• Gender reassign* 

• Genderqueer/gender queer  

• Gender nonconform*/gender non conform* 

• Twospirit*/two spirit*/2 spirit* 

• Crossdress*/cross dress* 

• Cross sex*/crosssex* 

• Cross gender*/crossgender* 

• Sexual minorit* 

• Male-to-Female/MTF 

• Female-to-Male/FTM 

• Gender fluid 

• Agender 

• Bigender/bi-gender 

• Cisgender/cis-gender 

• Dysphori* 
Step 2:  

• Cross-sex hormon*/cross sex hormon*/crosssex 
hormon* 

• Hormone replacement therapy  

• HRT 

• Sex hormon*  

• Gonadotropin releasing hormone  

• Progesterone 

• Estrogen 

• Testosterone 
Step 3: 

• Breast cancer*  

• Breast neoplasm*  

• Ductal Carcinoma In Situ 

• DCIS 

• Noninfiltrating intraductal carcinoma* 

• Intraductal carcinoma* 
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Eligibility Criteria 

Studies will be selected for this review based on the inclusion and exclusion criteria 
outlined in Table 3. 

Table 3: Eligibility Criteria  

 In Scope → Include Out of Scope → Exclude 

Populations 

KQ1: Individuals (≥18 years) born female who identify 
as non-binary, transmasculine or on the female-to-male 
spectrum with:  

• All original breast tissue remaining  

• Some breast tissue removed (i.e., breast reduction)  

• Chest contouring surgery (e.g., lipo sculpting, 
pectoral implants) 

KQ2: Individuals (≥18 years) born male who identify as 
non-binary, transfeminine or on the male-to-female 
spectrum with:  

• Breast augmentation/implant 

• No breast augmentation/implant 

• Individuals <18 years of age 

• Individuals who have had a 
complete bilateral mastectomy  

Interventions  

KQ1: Male cross-sex hormone therapy (e.g., 
testosterone)  

KQ2: Female cross-sex hormone therapy (e.g., anti-
androgen agents, estrogen or progesterone)  

 

Comparisons 

KQ1:  

• Trans individuals not taking masculinizing cross-sex 
hormone therapy 

• Cisgender females 

KQ2:  

• Trans individuals not taking feminizing cross-sex 
hormone therapy  

• Cisgender males 

• Studies without comparison groups 

Outcomes 

• Breast cancer risk (incidence) 

• Stage at diagnosis 

• Node positivity 

• Tumor size 

• Tumor grade  

• Tumor type 

• Survival  

• Breast cancer mortality 

 

Setting No restrictions  

Study Designs  

• Randomized controlled trials 

• Non-randomized experimental studies  

• Observational studies with comparison groups (i.e., 
cohort, case-control or cross-sectional)  

• Systematic reviews 

• Qualitative studies 

• Modelling studies  

• Case series or reports  

Location No restrictions  
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 In Scope → Include Out of Scope → Exclude 

Document 
Characteristics 

• Published in past 20 years 

• Peer-reviewed 

• Full reports 

• Published in English 

• Grey literature 

• Conference proceedings and abstracts 

• Commentaries and editorials 

• Non-systematic literature reviews  

Data Management  

Search results will be merged and de-duplicated in EndNote [11]. The remaining 
citations will be uploaded to DistillerSR [12], a web-based systematic review software 
program, to manage all phases of citation screening, data extraction, quality 
assessment, verification tasks and conflict resolution. Forms will be developed a priori 
for the screening levels based on the eligibility criteria and piloted to ensure that the 
questions are valid and that all reviewers are consistently applying the rules. Forms will 
also be developed a priori for data extraction and quality assessment; forms will be 
piloted and revised if necessary. All team members involved in screening, data extraction, 
quality assessment and verification will be familiar with the review protocol, trained to use 
Distiller and instructed in how to complete the forms. 

Selection Process 

All titles and abstracts identified by the search will be reviewed by two independent 
reviewers who will not be blinded to journal titles or author details; any citation marked 
for inclusion by either team member will move forward to full text relevance testing. Full 
text relevance testing will be conducted by two independent reviewers with consensus 
required for inclusion or exclusion. If consensus cannot be achieved, a third member of 
the review team will be consulted. Reasons for full text exclusion will be recorded and 
reported in a list of studies excluded at full text. Articles that reach full text relevance 
testing but cannot be retrieved in a complete version through an open access source, 
our membership in the Health Science Information Consortium of Toronto, or through 
our previously and legally obtained holdings may be excluded. Depending on costs and 
resource availability, for-purchase articles may be acquired for this review. We will not 
contact authors to obtain articles.  

Data Extraction Process and Items 

One reviewer will extract data from each of the included studies using forms that will be 
tailored for this review and housed on Distiller. A second reviewer will verify the 
accuracy and completeness of all extracted data; disagreements will be resolved 
through discussion and/or through third party consultation when consensus cannot be 
reached. 

The list below identifies the data to be extracted, if provided from each included study. 
Information on these items must be contained within the paper(s); study authors will not 
be contacted for missing data. 

• Study characteristics: design, objective, eligibility criteria, participant recruitment 
and selection methods, dates, sample size, geographic location, funding source 
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• Participant characteristics: age at study enrollment (mean, median, range or 
categorical), self-identified gender/sex (e.g., trans woman, trans man, non-binary), 
type of surgical procedure(s) undergone (e.g., breast augmentation, implants, breast 
reduction, total bilateral mastectomy, chest contouring surgery, total hysterectomy, 
oophorectomy or none), age when surgical procedure was completed 

• Intervention details: type of hormone(s) used (e.g., testosterone, estrogen, 
progesterone) and dosage, route of hormone delivery (e.g., oral, intravenous, 
transdermal), age at hormone therapy initiation, age at cessation of hormone 
therapy, duration of hormone use 

• Outcome details: definitions, how outcomes were assessed, units of measurement, 
when outcome data were collected and follow-up duration   

• Key results for each outcome: number (%) with outcome in each group, crude 
and/or adjusted effect estimates, 95% confidence intervals and/or p values  

Quality Assessment of Individual Studies 

The quality of individual studies will be assessed by a single reviewer. A second 
reviewer will verify all risk of bias assessment ratings; disagreements will be resolved 
through discussion and through third party consultation when consensus cannot be 
reached. The following quality assessment tools will be used: Cochrane’s Risk of Bias 
tool [13] for randomized and non-randomized controlled trials and the Newcastle Ottawa 
Scale [14] for cohort and case-control studies. We are unaware of a formal tool that is 
widely used to assess the methodological quality of cross-sectional studies. In light of 
this, quality assessment of cross-sectional studies using a formal tool will not be 
conducted. The methodological quality of cross-sectional studies will be examined 
qualitatively through consideration of key methodological components such as the 
selection of participants, exposure and outcome assessment and evaluation of 
confounding.  

Analysis, Synthesis and Reporting  

The lead reviewer will conduct the synthesis and a second member of the review team, 
who is familiar with the included studies, will verify its accuracy and completeness. The 
results of the literature search will be described using a PRISMA flow diagram and a 
narrative summary. Similarities and differences in study details, quality, samples and 
intervention features will be examined across the included studies. Details about the 
body of included evidence will be presented narratively and in tables. To address each 
KQ, data relating to each outcome of interest from the included body of evidence will be 
presented narratively and in tables. Key messages for each outcome will be presented 
in the light of the quality of evidence. There will be no statistical pooling of data across 
studies. 

GRADE Assessments  

We will use the Grading of Recommendations Assessment, Development and 
Evaluation (GRADE) approach [15,16] to assess the quality of the evidence available 
for four outcomes: breast cancer risk, stage at diagnosis, survival and mortality. These 
outcomes have been identified by the requesting group as critical and important for 
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decision-making. GRADE assessments produce overall ratings (high, moderate, low or 
very low) that reflect the level of confidence in the estimates of effect. The evidence for 
each outcome will be grouped by study design. As per the GRADE system, RCT 
evidence will begin with a high quality rating and non-randomized trials and 
observational studies with comparison groups will begin with a low quality rating. Each 
body of evidence will be evaluated against the relevant GRADE criteria, rating down if 
there are serious or very serious concerns related to risk of bias, inconsistency, 
indirectness, imprecision or publication bias. GRADEpro software [17] will be used to 
perform these assessments and to generate the Evidence Profile and Summary of 
Findings tables. 

 
  

Page 48 of 107

For Peer Review Only

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential

11 

 

Review Two: Benefits and Harms of Breast Screening for the Trans 
Population: Protocol for a Systematic Review   

INTRODUCTION 

Rationale and Context 

Trans is an umbrella term for individuals with diverse gender identities and expressions 
that differ from stereotypical gender norms [1]. It includes but is not limited to people 
who identify as transgender, trans woman (male-to-female), trans man (female-to-
male), transsexual, cross-dresser, gender non-conforming, gender variant or gender 
queer (non-binary) [1]. A population-based study conducted in Massachusetts reported 
that 0.5% of the adult population identifies as trans [2]. Based on this value, it is 
estimated that in 2008, there were 53,500 trans individuals over the age of 15 living in 
Ontario [3].  

It is recognized that the trans population is medically underserved [18]. A retrospective 
study demonstrated that trans individuals were less likely to pursue breast screening 
with mammography as compared to women who do not identify as trans (i.e., cisgender 
females) [19]. A survey of 431 trans individuals living in Ontario found that, among those 
who reported a perceived need for a mammogram, 30% of female-to-male individuals 
and 25% of male-to-female individuals were unable to access one [20]. While these 
studies demonstrate that trans individuals face barriers in accessing and participating in 
breast screening, the evidence pertaining to the effectiveness, performance and harms 
of breast screening in the trans population has been lacking [8]. 

Currently, the OBSP screens average risk women between the ages of 50 and 74 years 
old biennially with mammography, and high risk women between the ages of 30 and 69 
years old with annual mammography and magnetic resonance imaging [21]. Cancer 
Care Ontario is currently developing a policy pertaining to the appropriate inclusion of 
trans persons in its organized breast screening program. Screening recommendations 
for trans individuals should be based on the best available evidence, thus a thorough 
review of the potential benefits and harms of breast screening with various modalities is 
needed.  

Objective 

The purpose of this systematic review is to identify and synthesize evidence on the 
potential benefits and harms of breast screening in the trans population. This systematic 
review, in conjunction with its companion evidence and guideline reviews for both breast 
and cervical screening, will be used to inform policy development for the appropriate 
inclusion of trans persons in the OBSP and the Ontario Cervical Screening Program.   

Key Questions 

KQ1. Is breast screening with mammography, magnetic resonance imaging (MRI), 
ultrasound, clinical breast exam (CBE) or breast self-exam (BSE) effective in 
reducing breast cancer-specific mortality or all-cause mortality in the trans 
population?  
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 SQ1a. Does the effectiveness of breast screening in the trans population vary by 
screening modality?  

KQ2. What is the performance of mammography, MRI, ultrasound, CBE or BSE for 
breast screening in the trans population?   

KQ3. What are the potential harms of breast screening with mammography, MRI, 
ultrasound, CBE or BSE in the trans population?  
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Population 

Asymptomatic adults, ≥18 

years of age, who identify 

as being on the 

• female-to-male 

spectrum, or 

• male-to-female 

spectrum 

Screening 

Mammography, MRI, ultrasound, 

CBE or BSE for breast screening 

 

Analytic Framework 

The analytic framework provides a visual illustration of the key questions, showing the links between the population, the 
intervention and the clinically relevant outcomes.  

 

 

   

  

 

 

 

 

 

 

 

 
                                               
 

 
 

Harms of screening 

False-positives 

Over-diagnosis 

Anxiety 

Pain 

KQ 1 

KQ2 

KQ3 

Performance of screening 

tests 

Sensitivity 

Specificity 

Cancer detection rate 

Interval cancer rate 

Early detection of 

breast cancer 

Reduced  

Breast-cancer specific 

and all-cause mortality 

Page 51 of 107

For Peer Review Only

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential

 

14 

 

Components of the Key Questions 

The population (P), intervention (I), comparison (C) and outcomes (O), or the PICO of interest for the KQs are outlined in 
the table below.  

KQ 1 1a 2 3 

P 

Asymptomatic individuals (≥18 years) born female who 
identify as non-binary, transmasculine or on the female-
to-male spectrum with:  

• All original breast tissue remaining with a history of 
male hormone use 

• Some original breast tissue remaining with or without 
a history of male hormone use 

• Chest contouring surgery with or without a history of 
male hormone use  

Asymptomatic individuals (≥18 years) born male who 
identify as non-binary, transfeminine or on the male-to-
female spectrum with:  

• Breast augmentation/implants with a history of female 
hormone use 

• No breast augmentation/implants with a history of 
feminizing hormone use 

Same as KQ1 Same as KQ1 Same as KQ1 

I 
Breast screening with mammography, MRI, ultrasound, 
CBE or BSE 

Same as KQ1 Same as KQ1 Same as KQ1 

C No breast screening 
Comparisons between 
screening modalities 

No comparison 
group required

1 
No comparison group 
required  

O 

• Breast-cancer-specific mortality  

• All-cause mortality 

• Number needed to screen to prevent one breast-
cancer-related death 

Same as KQ1  

• Sensitivity 

• Specificity 

• Cancer detection 
rate 

• Interval cancer 
rate 

• Over-diagnosis 

• False-positives 

• Anxiety 

• Pain/discomfort  

1
 Positive screens must be compared to the reference standard (i.e., pathology results from biopsy) and negative results must be followed for one 

year 
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METHODS 

Data Sources and Search Strategies 

To address the KQs of this review, PubMed, MEDLINE, EMBASE, the Cochrane 
Database of Systematic Reviews, and websites of relevant professional associations, 
government bodies and community organizations will be searched for primary research 
articles and systematic reviews. The search strategy for PubMed, developed in 
consultation with the medical librarian, is provided below. This strategy will be adapted 
to search the other electronic databases. The medical librarian and members of the 
working group were consulted to generate a list of relevant websites and keywords for 
the targeted search (Table 1). Searches will be limited to articles published in English 
within the last 20 years (i.e., January 1, 1997). Reference lists of included studies, on 
topic systematic reviews and literature reviews will also be checked to identify citations 
missed by the database searches. Clinical experts within and outside of the requesting 
group may be contacted to recommend relevant citations.  

Draft PubMed Search Strategy  

1. transgender persons[mh] OR health services for transgender persons[mh] OR 
transsexualism[mh] OR transvestism[mh] 

2. transgend*[tiab] OR transsex*[tiab] OR transman[tiab] OR transmen[tiab] OR 
transwom*[tiab] OR transfem*[tiab] OR transmasc*[tiab] 

3. (trans[tiab]) AND (sex*[tiab] OR gender*[tiab] OR woman[tiab] OR women[tiab] OR 
female*[tiab] OR male[tiab] OR males[tiab] OR man[tiab] OR men[tiab] OR 
identified[tiab]) 

4. (gender*[tiab]) AND (trans[tiab] OR variant[tiab] OR identity[tiab] OR non-
binary[tiab] OR nonbinary[tiab] OR queer[tiab] OR fluid[tiab] OR 
nonconforming[tiab] OR non-conforming[tiab] OR reassign*[tiab] OR re 
assign*[tiab]) 

5. Female-to-Male[tiab] OR male-to-female[tiab] OR FTM[tiab] OR MTF[tiab] OR 
sexual minority[tiab] OR sexual minorities[tiab] OR cross gender*[tiab] OR 
crossgender*[tiab] OR transvesti*[tiab] OR cross dress*[tiab] OR crossdress*[tiab] 
OR agender[tiab] OR bigender[tiab] OR bi-gender[tiab] OR genderqueer[tiab] OR 
cisgender[tiab] OR cis-gender[tiab] OR two-spirit[tiab] OR twospirit[tiab] 

6. 1 or 2 or 3 or 4 or 5 

7. mass screening[mh] OR early detection of cancer[mh] OR mammography[mh] OR 
magnetic resonance imaging[mh:noexp] OR ultrasonography, mammary[mh]  

8. clinical breast exam[tiab] OR breast self-exam[tiab] OR CBE[tiab] OR BSE[tiab] 
OR mammogr*[tiab] OR xeromammogra*[tiab] OR tomosynthesis[tiab] OR 
Scintimammogra*[tiab] OR MRI[tiab] OR magnetic resonance imaging[tiab] OR 
ultrasound*[tiab] OR ultrasonograph*[tiab] OR imaging[tiab]  

9. 7 or 8  
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10. breast neoplasm[mh] OR ((breast*[tiab] OR mammar*[tiab]) AND (neoplasm*[tiab] 
OR cancer[tiab] OR carcinoma[tiab] OR tumor[tiab] OR tumour[tiab] OR 
tumors[tiab] OR tumours[tiab] OR malignan*[tiab])) 

11. 6 and 9 and 10 Filters: Publication date from 1997/01/01 to 2017/12/31; English 

Table 1: Sources and Keywords for Grey Literature Search   

Relevant Websites for Grey Literature Searches Keywords 

Professional Association Websites:  

• Canadian Medical Association  

• Canadian Professional Association for Transgender Health 

• College of Physicians and Surgeons of Ontario 

• Canadian Association of Radiology 

• Ontario Medical Association 

• Ontario College of Family Physicians 

• Ontario Association of Radiologists 

• American College of Radiology 

• Canadian Association of Radiologists 

• The European Society of Breast Cancer Specialists 

• Society of Breast Imaging 

• World Professional Association for Transgender Health  

Government Bodies and Agencies:  

• Public Health Agency of Canada 

• Canadian provincial and territorial cancer agencies  

• Health Canada 

• National Health Service (United Kingdom): Breast Screening 
Program (BSP) 

• Australian Cancer Screening Programs and Guidelines: 
BreastScreen Australia 

Other:  

• International Agency for Research on Cancer 

• World Health Organization 

• Canadian Cancer Society  

• American Cancer Society  

• Fenway Health 

• Rainbow Health Ontario 

• Sherbourne Health Centre 

• Trans PULSE project 

• Transgender Health Information Program  

• Trans Care BC 

• TransGender Care 

• The GLBT Health Access Project  

• Center of Excellence for Transgender Health 

Step 1:  

• Transgend*  

• Transsex*  

• Transwom* 

• Transman/ transmen 

• Non-binary 

• Gender variant 

• Gender queer/ genderqueer  

• Gender nonconforming 

• Non-binary gender 

• Two spirit*/ two-spirit*/ 2 spirit*/ 
2-spirit* 

• Cross dresser/ crossdresser 

• Male-to-Female/ MTF 

• Female-to-Male/ FTM 

• Gender fluid  

• Agender 

• Bigender/ bi-gender 

• Cisgender/ Cis-gender 
 
Step 2:  

• Breast cancer screening 

• Mammography or 
Mammogram 

• Magnetic resonance imaging 
/ “MRI” 

• Ultrasonography or 
Ultrasound 

• Clinical Breast Exam or 
“CBE” 

• Breast Self Exam or “BSE” 
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Eligibility Criteria 

Studies will be selected for this review based on the inclusion and exclusion criteria 
outlined in Table 2 below. 

Table 2: Eligibility Criteria  

 In Scope → Include Out of Scope → Exclude 

Populations 

Asymptomatic individuals (≥18 years) born female who 
identify as non-binary, transmasculine or on the female-to-
male spectrum with:  

• All original breast tissue remaining with a history of male 
hormone use 

• Some original breast tissue remaining (i.e., breast 
reduction) with or without a history of male hormone use 

• Chest contouring surgery (e.g. lipo sculpting, pectoral 
implants) with or without a history of male hormone use  

Asymptomatic individuals (≥18 years) born male who 
identify as non-binary, transfeminine or on the male-to-
female spectrum with:  

• Breast augmentation/implants with a history of female 
hormone use 

• No breast augmentation/implants with a history of female 
hormone use 

• Individuals born female with 
all breast tissue remaining 
and do not have a history of 
male hormone use  

• Individuals born female who 
have had a complete 
bilateral mastectomy  

• Individuals born male who 
do not have a history of 
female hormone use (with 
or without breast 
augmentation/implants)  
 

Interventions 

Breast screening using one of the following:  

• mammography 

• MRI 

• ultrasound 

• CBE 

• BSE 

• Thermography 

• Tissue sampling 

• Diagnostic testing 

Comparisons 

KQ1: Trans individuals not screened for breast cancer  
SQ1a: Comparisons of two or more screening modalities 
among trans individuals 
KQ2: No comparison group required; however, positive 
screens must be compared to the reference standard (i.e., 
pathology results from biopsy) and negative screens must 
be followed for one year   
KQ3: Trans individuals not screened for breast cancer, or 
no comparison group 

• Studies without a 
comparison group (KQs 1) 

Outcomes 

• Breast cancer-specific mortality  

• All-cause mortality 

• Number needed to screen to prevent one breast cancer-
related death  

• Cancer detection rate 

• Interval cancer rate 

• Sensitivity 

• Specificity 

• Over-diagnosis 

• False-positives 

• Patient-reported anxiety 

• Patient-reported pain/discomfort 

 

Settings No restrictions  
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 In Scope → Include Out of Scope → Exclude 

Study Designs  

• Randomized controlled trials 

• Non-randomized experimental studies 

• Observational studies with or without (KQ2 and KQ3 only) 
comparison groups  

• Diagnostic evaluation studies  

• Systematic reviews  

• Modelling studies 

• Qualitative studies  

• Case series or reports  
 

Location No restrictions 
 

Document 
Characteristics 

• Published in past 20 years 

• Peer-reviewed 

• Full reports 

• Published in English  

• Grey literature 

• Conference proceedings and abstracts 

• Commentaries and 
editorials 

• Guidelines  

• Position statements  

• Non-systematic literature 
reviews 

Data Management  

Search results will be merged and de-duplicated in EndNote [11]. The remaining 
citations will be uploaded to DistillerSR [12], a web-based systematic review software 
program, to manage all phases of citation screening and data extraction. Forms will be 
developed for the screening levels based on the eligibility criteria and piloted to ensure 
that the questions are valid and that all reviewers are consistently applying the rules. 
Forms will also be developed a priori for data extraction and will be piloted and revised if 
necessary. All team members involved in screening, data extraction and verification will 
be familiar with the review protocol, trained to use Distiller and instructed in how to 
complete the forms. 

Selection Process 

All titles and abstracts identified by the search will be reviewed by two independent 
reviewers who will not be blinded to journal titles or author details; any citation marked 
for inclusion by either team member will move forward to full text relevance screening. 
Reasons for exclusion at the title and abstract phases will be recorded. Full text 
relevance screening will be conducted by two independent reviewers with consensus 
required for inclusion or exclusion. If consensus cannot be achieved, a third member of 
the review team will be consulted. Reasons for full text exclusion will be recorded and 
reported in a list of studies excluded at the full text phase. Articles that reach full text 
relevance screening but cannot be retrieved in a complete version through an open 
access source, our membership in the Health Science Information Consortium of 
Toronto, or through our previously and legally obtained holdings may be excluded. 
Depending on costs and resource availability, for-purchase articles may be acquired for 
a review. We will not contact authors to obtain articles.  

Data Extraction Process and Items 

One reviewer will extract data from each of the included studies using forms that will be 
tailored for this review and housed on Distiller. A second reviewer will verify all extracted 
data; disagreements will be resolved through discussion and/or through third party 
consultation when consensus cannot be reached. 

Data items to be extracted include:  
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• Study characteristics: study design, objective, eligibility criteria, participant 
recruitment and selection methods, study dates, sample size, geographic location, 
setting (community- vs. hospital-based screening), study funding source  

• Population characteristics:  
o Age at study enrollment (mean, median, range or categorical) 
o Self-identified gender/sex (e.g., trans woman, trans man, non-binary) 
o Type of surgical procedure(s) undergone (i.e., breast augmentation, breast 

implants, breast reduction, total bilateral mastectomy, chest contouring 
surgery, none), and age when surgical procedure was completed 

o Past or current use of cross-sex hormone therapy (yes/no), type of 
hormone(s) used (e.g., testosterone, estrogen, progesterone) and dosage,  
route of hormone delivery (e.g., oral, intravenous, transdermal), age at 
initiation of hormone therapy, age at cessation of hormone therapy, duration 
of hormone use 

• Intervention characteristics: type of screening test(s) evaluated (i.e., 
mammography, MRI, ultrasound, CBE, BSE), screening interval   

• Outcome characteristics: definitions, how outcomes were assessed, unit of 
measurement, when outcome data was collected and follow-up duration  

• Key results for effectiveness and harms outcomes: number (%) with the 
outcome of interest in each group, crude and/or adjusted effect estimates, 95% 
confidence intervals and/or p-values. If the study does not provide an estimate of the 
number needed to screen, the event rate in the screening (intervention) and no 
screening (control) groups will be used to calculate it using the formula:  
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• Key results for performance metric outcomes: study reported cancer detection 
rate, interval cancer rate, sensitivity and specificity will be used. If the study does not 
report the outcomes of interest, the number of true positives, false positives, true 
negatives and false negatives will be used to calculate the outcomes of interest 
using the following formulas:  
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where XX is the period of time between scheduled screenings. 	
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Information on these items must be contained within the paper(s); study authors will not 
be contacted for missing data. 

Quality Assessment of Individual Studies  

The quality of individual studies will be assessed by a single reviewer. A second 
reviewer will verify all risk of bias assessment ratings; disagreements will be resolved 
through discussion and through third party consultation when consensus cannot be 
reached. The following quality assessment tools will be used: Cochrane’s Risk of Bias 
tool [13] for randomized and non-randomized controlled trials, the Newcastle-Ottawa 
Scale [14] for cohort and case-control studies and the Quality Assessment of Diagnostic 
Accuracy Studies (QUADAS) II tool [22] for diagnostic evaluation studies. We are 
unaware of a formal tool that is widely used to assess the methodological quality of 
cross-sectional studies. In light of this, quality assessment of cross-sectional studies 
using a formal tool will not be conducted. The methodological quality of cross-sectional 
studies will be examined qualitatively through consideration of key methodological 
components such as the selection of participants, exposure and outcome assessment 
and evaluation of confounding.  

Analysis, Synthesis and Reporting 

The lead reviewer will conduct the synthesis and a second member of the review team, 
who is familiar with the included studies, will verify its accuracy and completeness. The 
results of the literature search will be described using a PRISMA flow diagram and a 
narrative summary. Similarities and differences in study details, quality, samples and 
intervention features will be examined across the included studies. Details about the 
body of included evidence will be presented narratively and in tables.  

For each KQ, results will be organized by screening modality. Key messages for each 
outcome will be presented in the light of the quality of evidence. Given the novelty of 
this topic, we do not anticipate the ability to perform a meta-analysis. However, where 
possible and when appropriate, a meta-analysis will be considered. 

GRADE Assessments 

We will use the Grading of Recommendations Assessment, Development and 
Evaluation (GRADE) approach [15,16] to assess the quality of the evidence available 
for a limited selection of outcomes. These outcomes will be chosen by the requesting 
group upon completion of article screening. GRADE assessments produce overall 
ratings (high, moderate, low or very low) that reflect the level of confidence in the 
estimates of effect. The evidence for each outcome will be grouped by study design. As 
per the GRADE system, RCT evidence will begin with a high quality rating and non-
randomized trials and observational studies with comparison groups will begin with a 
low quality rating. Each body of evidence will be evaluated against the relevant GRADE 
criteria, rating down if there are serious or very serious concerns related to risk of bias, 
inconsistency, indirectness, imprecision or publication bias. GRADEpro software [17] 
will be used to perform these assessments and to generate the Evidence Profile and 
Summary of Findings tables. 
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Review Three: Breast Screening for Trans Populations: Protocol for a 
Systematic Review of Guidelines and Position Statements  

INTRODUCTION 

Rationale and Context 

Trans is an umbrella term for individuals with diverse gender identities and expressions 
that differ from stereotypical gender norms [1]. It includes but is not limited to people 
who identify as transgender, trans woman (male-to-female), trans man (female-to-
male), transsexual, cross-dresser, gender non-conforming, gender variant or gender 
queer (non-binary) [1]. A recent population-based survey conducted in the United States 
reported that approximately 0.5% of the adult population identifies as trans [2]. Based 
on this value, it is estimated that in 2008, there were 53,500 trans individuals over age 
15 living in Ontario [3].  

It is recognized that the trans population is medically underserved [18]. A retrospective 
study reported that trans individuals were less likely to pursue breast screening with 
mammography as compared to women who do not identify as trans (i.e., cisgender 
females) [19]. Additionally, both the trans and medical communities have identified gaps 
in the knowledge and training of healthcare providers on trans healthcare needs, as well 
as appropriate clinical guidance for providing and managing their care [18,23-25]. A 
recent survey of obstetrics and gynecology care providers across the United States 
reported that 59% were unaware of the recommendations for breast screening in male-
to-female patients, and only 29% were comfortable caring for trans individuals [26]. 

Currently, the Ontario Breast Screening Program (OBSP) screens average risk women 
between the ages of 50 and 74 biennially with mammography, and high risk women 
between the ages of 30 and 69 with annual mammography and magnetic resonance 
imaging [21]. The risk of breast cancer and effectiveness of breast screening in trans 
populations has not been well studied [8]. Screening recommendations for trans 
individuals should be based on the best available evidence, thus a thorough review of 
existing breast screening guidelines for the trans population is needed.   

Objective 

The purpose of this guideline review is to identify and synthesize published 
recommendations for breast screening in trans populations. A separate review will be 
conducted assessing the published recommendations pertinent to cervical cancer 
screening.  This guideline review, in conjunction with the cervical companion evidence 
reviews, will be used to inform policy development for the appropriate inclusion of trans 
persons in the OBSP and the Ontario Cervical Screening Program.   

Key Question 

The key question (KQs) for this review is:  

KQ1. What are the recommended eligibility requirements, screening modalities and 
screening intervals for breast screening in trans populations?  
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METHODS 

Information Sources and Search Strategies 

To address the KQ of this review, PubMed, Medline, guideline databases, the websites 
of relevant guideline development groups, professional associations, government 
bodies and community organizations will be searched for guidelines and position 
statements on breast screening in trans populations. The medical librarian (JC), 
members of the requesting group and the CADTH’s Grey Matters tool for searching 
health-related grey literature [27] were consulted to help generate the list of websites, 
databases and keywords for the targeted search (Table 1). The PubMed search 
strategy was developed in consultation with the medical librarian (JC) and is outlined in 
the Tables 2 and 3. Searches will be limited to guideline documents published in 
English within the last 20 years (i.e., January 1, 1997). Reference lists of included 
documents will be checked to identify citations missed by the database searches. 
Clinical experts within and outside of the requesting group may be contacted to 
recommend relevant citations.  

Table 1: Sources and Keywords for Targeted Search   

Guideline Databases and Websites Keywords 

Guideline Databases 

• Agency for Health Research and Quality (AHRQ) National 
Guideline Clearinghouse 

• Canadian Medical Association Infobase 

• Canadian Partnership Against Cancer Standards and Guidelines 
Evidence Database 

• International Guideline Library 

• National Health and Medical Research Council 

• TRIP Database  

• Standards and Guidelines Evidence (SAGE) Repository 

Guideline Development Groups 

• Canadian Task Force on Preventive Health Care  

• United States Preventive Services Task Force  

• National Comprehensive Cancer Network 

• National Institute for Health and Care Excellence 

• Program in Evidence-Based Care 

• Scottish Intercollegiate Guideline Network 

Professional Association Websites 

• Canadian Medical Association  

• Canadian Professional Association for Transgender Health 

• World Professional Association for Transgender Health  

• College of Physicians and Surgeons of Ontario 

• Canadian Association of Radiology 

• Ontario Medical Association 

• Ontario College of Family Physicians 

• Ontario Association of Radiologists 

• American College of Radiology 

• Canadian Association of Radiologists 

• The European Society of Breast Cancer Specialists 

Step 1:  

• Transgend*  

• Transsex*  

• Transwom* 

• Transman/ transmen 

• Non-binary 

• Gender variant 

• Gender queer/ genderqueer  

• Gender nonconforming 

• Non-binary gender 

• Two spirit*/ two-spirit*/ 2 
spirit*/ 2-spirit* 

• Cross dresser/ crossdresser 

• Male-to-Female/ MTF 

• Female-to-Male/ FTM 

• Gender fluid  

• Agender 

• Bigender/ bi-gender 

• Cisgender/ Cis-gender 
 
Step 2:  

• Breast cancer screening 

• Mammography or 
Mammogram 

• Magnetic resonance imaging / 
“MRI” 

• Ultrasonography or 
Ultrasound 

• Clinical Breast Exam or “CBE” 

• Breast Self Exam or “BSE” 
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Guideline Databases and Websites Keywords 

• Society of Breast Imaging 

Government Bodies and Agencies 

• Public Health Agency of Canada 

• Canadian provincial and territorial cancer agencies  

• Health Canada 

• National Health Service (United Kingdom): Breast Screening 
Program (BSP) 

• Australian Cancer Screening Programs and Guidelines: 
BreastScreen Australia 

Other  

• International Agency for Research on Cancer 

• World Health Organization 

• Canadian Cancer Society  

• American Cancer Society  

• Fenway Health 

• Rainbow Health Ontario 

• Sherbourne Health Centre 

• Trans PULSE project 

• Transgender Health Information Program  

• Trans Care BC 

• TransGender Care 

• The GLBT Health Access Project  

• Center of Excellence for Transgender Health 
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Table 2: Search Strategy for PubMed  

 

  

Search Query 

1 

"transgender persons"[mh] OR "health services for transgender persons"[mh] OR 
transsexualism[mh] OR "Transvestism"[mh]   

2 
transgender*[tiab] OR transsex*[tiab] OR transman[tiab] OR transwoman[tiab] OR transmen[tiab] 
OR transwomen[tiab] transfem*[tiab]  

3 
 ((Trans[tiab]) AND (sexual[tiab] OR sexuals[tiab] OR gender[tiab] OR gendered[tiab] OR 
woman[tiab] OR women[tiab] OR man[tiab] OR men[tiab] OR identified[tiab]))  

4 

((gender*[tiab]) AND (trans[tiab] OR variant[tiab] OR identity[tiab] OR variant[tiab] OR "two 
spirit"[tiab] OR "twospirit"[tiab] OR "non-binary"[tiab] OR “nonbinary”[tiab] OR “non-binary”[tiab] 
OR queer[tiab] OR "genderqueer"[tiab] OR fluid[tiab] OR “nonconforming"[tiab] OR “non 
conforming"[tiab] OR reassign*[tiab] OR re assign*[tiab]))  

5 

"Female-to-Male"[tiab] OR "male-to-female"[tiab] OR "FTM"[tiab] OR "MTF"[tiab] OR "sexual 
minority"[tiab] OR "sexual minorities”[tiab] OR "cross gender"[tiab] OR "cross gendered"[tiab] OR 
transvesti*[tiab] OR "cross dress"[tiab] OR "cross dresser"[tiab] OR "cross dressing"[tiab]  OR 
“agender”[tiab] OR “a gender” [tiab] OR “bigender”[tiab] OR “bi-gender”[tiab] or “bi gender”[tiab] or  

6 1 OR 2 OR 3 OR 4 OR 5  

7 
"mass screening"[mh] OR "early detection of cancer"[mh] OR mammography[mh] OR "magnetic 
resonance imaging"[mh:noexp] OR "ultrasonography, mammary"[mh]  

8 

"clinical breast exam"[tiab] OR "breast self-exam"[tiab] OR "CBE”[tiab] OR “BSE"[tiab] OR 
xeromammogra*[tiab] OR "MRI"[tiab] OR magnetic resonance imaging[tiab] OR mammogr*[tiab] 
OR ultrasound*[tiab] OR ultrasonograph*[tiab] OR Scintimammogra*[tiab] OR imaging[tiab] OR 
tomosynthesis[tiab]  

9 7 OR 8  

10 
breast neoplasm[mh] OR ((breast*[tiab] OR mammar*[tiab]) AND (neoplasm*[tiab] OR cancer[tiab] 
OR carcinoma[tiab] OR tumor[tiab] OR tumour[tiab] OR tumors[tiab] OR tumours[tiab] OR 
malignan*[tiab]))  

11 #6 AND #9 AND #10 Filters: Publication date from 1997/01/01 to 2017/12/31; English 
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Table 3: Search Strategy for Medline  

Search Query 

1 
exp "transgender persons"/ or exp "health services for transgender persons"/ or exp 
transsexualism/ or exp transvestism/  

2 
(transgender* or transsex* or transman or transwoman or transmen or transwomen or 
transfem*).ti,ab,kw.  

3 
(Trans adj2 (sexual or sexuals or gender* or gendered or woman or women or man or men or 
identified)).ti,ab,kw.  

4 
(gender* adj1 (trans or variant or identity or "two spirit" or "twospirit" or "non-binary" or 
“nonbinary” or “non binary” or queer or "genderqueer" or fluid or "nonconforming" or "non 
conforming" or reassign* or re assign*)).ti,ab,kw.  

5 

("Female-to-Male" or "male-to-female" or "FTM" or "MTF" or "sexual minority" or "sexual 
minorities" or "cross gender" or "cross gendered" or "cross dressing" or "cross dress" or "cross 
dresser" or “agender” or “ a gender” “bigender” or “bi-gender” or “bi gender” or “cisgender” or 
“cis gender” or transvesti*).ti,ab,kw.  

6 or/1-5  

7 exp breast neoplasm/  

8 
((breast* or mammar*) adj2 (neoplasm* or cancer or carcinoma or tumor or tumour or tumors or 
tumours or malignan*)).ti,ab,kw.  

9 or/7-8  

10 
exp "mass screening"/ or exp "early detection of cancer"/ or "magnetic resonance imaging"/ or 
exp "ultrasonography, mammary"/ or exp "mammography"/  

11 
(ultrasonograph* or ultrasound* or "clinical breast exam" or "breast self-exam" or "CBE" or 
"BSE" or mammogra* or "magnetic resonance imaging" or "MRI" or xeromammogra* or 
Scintimammogra* or tomosynthesis or imaging).ti,ab,kw.  

12 or/10-11  

13 6 and 9 and 12  

14 limit 13 to (english language and yr="1997 -Current")  
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Eligibility Criteria 

Documents will be selected for this review based on the inclusion and exclusion criteria 
outlined in the Table 4. 
 
Table 4: Eligibility Criteria 

 In Scope → Include Out of Scope → Exclude 

Population  
 

Individuals (≥18 years) born female but do not identify 
as female (i.e., identify as non-binary, transmasculine 
or as someone on the female-to-male spectrum) with:  

• All original breast tissue remaining and history of 
male hormone use  

• All original breast tissue remaining and no history of 
male hormone use 

• Some original breast tissue remaining (i.e., breast 
reduction) and history of male hormone use  

• Some original breast tissue remaining and no history 
of male hormone use  

• With or without chest contouring surgery (e.g. lipo 
sculpting, pectoral implants)  

Individuals (≥18 years) born male but do not identify as 
male (i.e., identify as non-binary, transfeminine, or as 
someone on the male-to-female spectrum) with:  

• History of female  hormone use and breast 
augmentation/ implant 

• History of female hormone use without breast 
augmentation/ implant 

• No history of female hormone use,  with or without 
breast augmentation/ implant  

• Individuals < 18 years of age 

• Individuals born male with no 
history of feminizing hormone 
usage 

• Individuals who have had 
complete bilateral mastectomy 

Interventions  

Breast screening using one of the following:  

• mammography 

• magnetic resonance imaging (MRI) 

• ultrasound 

• Clinical Breast Exam (CBE) 

• Breast Self-Exam (BSE) 

• Thermography 

• Tissue sampling 

• Diagnostic testing 

Domains  

Recommendations/ guidelines for breast screening in 
trans populations with focus on: 

• eligibility requirements 

• screening modalities 

• screening intervals  

 

Type of 
documents 

• Guidelines 

• Position statements  
• Commentaries and editorials 

• Systematic reviews without an 
accompanying guideline 

• Primary literature on breast 
screening in trans populations 

Settings No restrictions  
 

Location No restriction 
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 In Scope → Include Out of Scope → Exclude 

Time frame 1997 to present 
 

Document 
Characteristics 

• Peer-reviewed 

• Grey literature 

• Conference proceedings and abstracts 

• English  

 

Data Management  

Results of the PubMed and targeted website searches will be merged and de-duplicated 
in EndNote [11]. The remaining citations will be uploaded to DistillerSR [12], a web-
based systematic review software program, to manage all phases of citation screening 
and data extraction. Forms will be developed for the title and abstract screening and full 
text screening levels based on the eligibility criteria and piloted to ensure that the 
questions are valid and that both reviewers are consistently applying the rules. Data 
extraction form will be developed in Excel, piloted and revised if necessary. All team 
members involved in screening, data extraction and verification will be familiar with the 
review protocol, trained to use Distiller and instructed in how to complete the forms. 

Selection Process 

Titles and abstracts of the citations located through the PubMed search will be reviewed 
by a single reviewer; any citation marked for inclusion will move forward to full-text 
review. A second reviewer will validate the selection for relevance at the title and 
abstract screening stage with a partial verification (30%) of the total set of documents. A 
single reviewer will examine the content of the identified websites and guideline 
databases using keywords to identify potentially relevant documents for full text review. 
Where a search box is available on the website, the reviewer will follow the stepwise 
search approach in Table 1, which uses keywords to identify relevant publications. When 
a search box is not available, website menus will be navigated to locate relevant 
documents. 

Full text review will be conducted by two independent reviewers with consensus 
required for inclusion or exclusion. If consensus cannot be achieved, a third member of 
the review team will be consulted. Reasons for full text exclusion will be recorded and 
reported in a list of documents excluded at full text.  

Documents that reach full text review stage but cannot be retrieved in a complete 
version through an open access source, through our membership in the Health Science 
Information Consortium of Toronto, or through our previously and legally obtained 
holdings may be excluded. Depending on costs and resource availability, a limited 
number of for-purchase documents may be acquired for a review. We will not contact 
authors to obtain documents.  

Protocol Amendment (February 17, 2017): As the number of search results was less 
than anticipated, a second reviewer verified 100% of the citations screened at title and 
abstract.  
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Data Extraction Process and Items 

One reviewer will extract data from each of the included documents using Excel forms. 
A second reviewer will verify all extracted data; disagreements will be resolved through 
discussion and/or through third party consultation when consensus cannot be reached. 
Data items to be extracted include:  

• Descriptive information about the document (i.e., guideline developer, title, year 
of publication, jurisdiction/location) 

• Recommendation(s) pertaining to breast screening in each identified subgroup of 
the trans population. Specifically, the recommended screening modality, eligibility 
criteria, interval for screening, and logistic considerations such as appropriate 
language and staff sensitivity 

• For each included recommendation, the source (i.e., peer-reviewed published, 
grey literature) and level of evidence (i.e., systematic review, RCT, observational 
study, expert opinion) will be recorded 

• Consensus level, if available, will also be recorded  

Quality Assessment of Individual Documents  

Quality assessment of each included guideline will be conducted independently by two 
reviewers using the Appraisal of Guideline for Research and Evaluation 2 (AGREE II) 
instrument, a validated tool to assess the quality and reporting of practice guidelines 
[28]. Quality assessment of position statements will not be conducted as they are 
unlikely to undergo the same development process as guidelines. In addition, we are 
unaware of any critical appraisal tools to assess the quality of position statements.   

Analysis, Synthesis and Reporting  

The results of the search will be described using a flow diagram and a narrative 
summary. For each trans population subgroup of interest, a cross-document 
assessment using a high-level matrix will be conducted to identify similarities, 
differences and gaps in the recommendations for breast screening and their respective 
evidentiary base.  
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Appendix 2: Search Strategies  
 

Electronic Database Searches for Review One (Breast Cancer Risk, Prognosis and 

Mortality in the Trans Population using Cross-sex Hormones: A Systematic Review) 

Database: PubMed 

Date Run: May 19, 2017 

Filters Applied: language English; publication date January 1, 1997 to December 31, 2017 

Result Number: 975 

Search Strategy:  

Search Query 

1 
"transgender persons"[mh] OR "health services for transgender persons"[mh] OR 
transsexualism[mh] OR transvestism[mh] 

2 
transgend*[tw] OR transsex*[tw] OR transman[tw] OR transmen[tw] OR transwom*[tw] OR 
transfem*[tw] OR transmasc*[tw] OR transmale*[tw] OR transidentified[tw] OR transperson[tw] OR 
transpeople[tw] OR transpeoples[tw] OR transpersons[tw] 

3 
((trans*[tw]) AND (sex*[tw] OR gender*[tw] OR woman[tw] OR women[tw] OR female*[tw] OR 
feminine[tw] OR male[tw] OR males[tw] OR man[tw] OR men[tw] OR masc*[tw] OR identified[tw] 
OR person[tw] OR persons[tw] OR people[tw] OR peoples[tw])) 

4 
((gender*[tw] OR sex*[tw]) AND (trans*[tw] OR variant[tw] OR identity[tw] OR "non binary"[tw] OR 
nonbinary[tw] OR queer[tw] OR fluid[tw] OR nonconform*[tw] OR non conform*[tw] OR 
reassign*[tw] OR re assign*[tw] OR dysphori*[tw])) 

5 

("female-to-male"[tw] OR "male-to-female"[tw] OR FTM[tw] OR MTF[tw] OR sexual minorit*[tw] 
OR cross gender*[tw] OR crossgender*[tw] OR transvesti*[tw] OR cross dress*[tw] OR 
crossdress*[tw] OR cross sex*[tw] OR crosssex*[tw] OR agender[tw] OR bigender[tw] OR "bi 
gender"[tw] OR genderqueer[tw] OR cisgender[tw] OR "cis gender"[tw] OR two spirit*[tw] OR 
twospirit*[tw] OR 2 spirit*[tw] OR 2spirit*[tw]) 

6 1 OR 2 OR 3 OR 4 OR 5 

7 

"hormone replacement therapy"[mh] OR "gonadotropin-releasing hormone"[mh] OR "Gonadal 
Steroid Hormones"[mh] OR Testosterone[mh] OR "Ethinyl Estradiol"[mh] OR Estrogens[mh] OR 
Progesterone[mh] OR Cyproterone[mh] 
OR 
((hormon*[tw] OR estrogen[tw] OR oestrogen[tw] OR testosterone[tw] OR androgen[tw] OR 
estradiol[tw] OR progesterone[tw] OR Cyproterone[tw] OR GnRH[tw] OR endocrinologic*[tw] OR 
gonad*[tw] OR HRT[tw]) AND (crosssex[tw] OR “cross sex”[tw] OR sex*[tw] OR CSH[tw] OR 
antagonist*[tw] OR supplement*[tw] OR agonist*[tw] OR exogenous[tw] OR manag*[tw] OR 
sequel*[tw] OR replacement[tw] OR therap*[tw] OR feminization[tw] OR feminisation[tw] OR 
masculinization[tw] OR masculinisation[tw]))   

8 

"Neoplasms/epidemiology"[mh] OR "breast neoplasms"[mh] OR "carcinoma, intraductal, 
noninfiltrating"[mh] OR ((breast*[tw] OR mammar*[tw] OR “hormone sensitive”[tw] OR "hormone 
related"[tw]) AND (neoplas*[tw] OR cancer*[tw] OR carcinoma*[tw] OR tumor[tw] OR tumour[tw] 
OR tumors[tw] OR tumours[tw] OR malignan*[tw])) OR ((hyperplasia[tw] OR carcinoma*[tw]) AND 
(intraductal[tw] OR DCIS[tw] OR ductal[tw] OR "in situ"[tw] OR noninfiltrating[tw])) 

9 6 AND 7 AND 8  
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Database: Medline 

Date Run: May 19, 2017 

Filters Applied: language English; publication date 1997 to current 

Result Number: 290 

Search Strategy:  

Search Query 

1 
exp "transgender persons"/ or exp "health services for transgender persons"/ or exp 
transsexualism/ or exp transvestism/ 

2 
(transgend* or transsex* or transman or transmen or transwom* or transfem* or transmasc* or 
transmale* or transidentified or transperson or transpersons or transpeople or 
transpeoples).ti,ab,kw. 

3 
(trans* adj2 (sex* or gender* or woman or women or female* or feminine or male or males or 
man or men or masc* or identified or person or persons or people or peoples)).ti,ab,kw. 

4 
((gender* or sex*) adj2 (trans* or variant or identity or "non binary" or nonbinary or queer or 
fluid or nonconform* or "non conform*" or reassign* or "re assign*" or dysphori*)).ti,ab,kw. 

5 

("female-to-male" or "male-to-female" or FTM or MTF or "sexual minorit*" or "cross gender*" or 
crossgender* or transvesti* or "cross dress*" or crossdress* or "cross sex*" or crosssex* or 
agender or bigender or "bi gender" or genderqueer or cisgender or "cis gender" or "two spirit*" 
or twospirit* or "2 spirit*" or 2spirit*).ti,ab,kw. 

6 or/1-5 

7 
exp "hormone replacement therapy"/ or exp "gonadotropin-releasing hormone"/ or exp 
"Gonadal Steroid Hormones"/ or exp Testosterone/ or exp "Ethinyl Estradiol"/ or exp 
Estrogens/ or exp Progesterone/ or exp Cyproterone/ 

8 

((hormon* or estrogen or oestrogen or testosterone or androgen or estradiol or cyproterone or 
progesterone or GnRH or endocrinologic* or gonad* or HRT) and ("crosssex" or crosssex or 
sex or CSH or antagonist* or supplement* or agonist* or exogenous or manag* or sequel* or 
replacement or therap* or feminization or feminisation or masculinization or 
masculinisation)).ti,ab,kw. 

9 or/7-8 

10 exp neoplasms/ep or exp "breast neoplasms"/ or exp "carcinoma, intraductal, noninfiltrating"/ 

11 
((breast* or mammar* or "hormone sensitive" or "hormone related") adj2 (neoplas* or cancer* 
or carcinoma* or tumor or tumour or tumors or tumours or malignan*)).ti,ab,kw. 

12 
((hyperplasia or carcinoma*) adj2 (intraductal or DCIS or ductal or "in situ" or 
noninfiltrating)).ti,ab,kw. 

13 or/10-12 

14 6 and 9 and 13 
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Database: Embase 

Date Run: May 19, 2017 

Filters Applied: language English; publication date 1997 to current 

Result Number: 326 

Search Strategy:  

Search Query 

1 exp transgender/ or *"health service"/ or exp transsexualism/ or exp "cross dressing"/ 

2 
(transgend* or transsex* or transman or transmen or transwom* or transfem* or transmasc* or 
transmale* or transidentified or transperson or transpersons or transpeople or 
transpeoples).ti,ab,kw. 

3 
(trans* adj2 (sex* or gender* or woman or women or female* or feminine or male or males or 
man or men or masc* or identified or person or persons or people or peoples)).ti,ab,kw. 

4 
((gender* or sex*) adj1 (trans* or variant or identity or "non binary" or nonbinary or queer or 
fluid or nonconform* or "non conform*" or reassign* or "re assign*" or dysphori*)).ti,ab,kw. 

5 

("female-to-male" or "male-to-female" or FTM or MTF or "sexual minorit*" or "cross gender*" or 
crossgender* or transvesti* or "cross dress*" or crossdress* or "cross sex*" or crosssex* or 
agender or bigender or "bi gender" or genderqueer or cisgender or "cis gender" or "two spirit*" 
or twospirit* or "2 spirit*" or 2spirit*).ti,ab,kw. 

6 or/1-5 

7 
*"hormone substitution"/ or *gonadorelin/ or "sex hormone"/ or *Testosterone/ or 
*"ethinylestradiol"/ or *Estrogens/ or *Progesterone/ or *Cyproterone/ 

8 

((hormon* or estrogen or oestrogen or testosterone or androgen or estradiol or cyproterone or 
progesterone or GnRH or endocrinologic* or gonad* or HRT) and ("crosssex" or crosssex or 
sex or CSH or antagonist* or supplement* or agonist* or exogenous or manag* or sequel* or 
replacement or therap* or feminization or feminisation or masculinization or 
masculinisation)).ti,ab,kw. 

9 or/7-8 

10 neoplasm/ep or *"breast tumor"/ or *"intraductal carcinoma"/ 

11 
((breast* or mammar* or "hormone sensitive" or "hormone related") adj2 (neoplas* or cancer* 
or carcinoma* or tumor or tumour or tumors or tumours or malignan*)).ti,ab,kw. 

12 
((hyperplasia or carcinoma*) adj2 (intraductal or DCIS or ductal or "in situ" or 
noninfiltrating)).ti,ab,kw. 

13 or/10-12 

14 6 and 9 and 13 
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Database: CINAHL 

Date Run: May 19, 2017 

Filters Applied: language English; publication date January 1, 1997 to December 31, 2017; exclude 

Medline records 

Result Number: 12 

Search Strategy:  

Search Query 

1 
(TI transgend* or TI transsex* or TI transman or TI transmen or TI transwom* or TI transfem* or 
TI transmasc* or TI transmale* or TI transidentified or TI transperson or TI transpersons or TI 
transpeople or TI transpeoples)  

2 
MH "transgender persons+" or MH "health services needs and demand+" or MH 
"transsexualism" or MH "transvestism"  

3 
(AB transgend* or AB transsex* or AB transman or AB transmen or AB transwom* or AB 
transfem* or AB transmasc* or AB transmale* or AB transidentified or AB transperson or AB 
transpersons or AB transpeople or AB transpeoples)  

4 
(TX transgend* or TX transsex* or TX transman or TX transmen or TX transwom* or TX 
transfem* or TX transmasc* or TX transmale* or TX transidentified or TX transperson or TX 
transpersons or TX transpeople or TX transpeoples)  

5 
((TI trans*) w2 (TI sex* or TI gender* or TI woman or TI women or TI female* or TI feminine or 
TI male or TI males or TI man or TI men or TI masc* or TI identified or TI person or TI persons 
or TI people or TI peoples))  

6 
((AB trans*) w2 (AB sex* or AB gender* or AB woman or AB women or AB female* or AB 
feminine or AB male or AB males or AB man or AB men or AB masc* or AB identified or AB 
person or AB persons or AB people or AB peoples))  

7 
((TX trans*) w2 (TX sex* or TX gender* or TX woman or TX women or TX female* or TX 
feminine or TX male or TX males or TX man or TX men or TX masc* or TX identified or TX 
person or TX persons or TX people or TX peoples))  

8 
((TI gender* or TI sex*) w1 (TI trans* or TI variant or TI identity or TI "non binary" or TI 
nonbinary or TI queer or TI fluid or TI nonconform* or TI "non conform*" or TI reassign* or TI 
"re assign*" or TI dysphori*))  

9 
((AB gender* or AB sex*) w1 (AB trans* or AB variant or AB identity or AB "non binary" or AB 
nonbinary or AB queer or AB fluid or AB nonconform* or AB "non conform*" or AB reassign* or 
AB "re assign*" or AB dysphori*))  

10 
((TX gender* or TX sex*) w1 (TX trans* or TX variant or TX identity or TX "non binary" or TX 
nonbinary or TX queer or TX fluid or TX nonconform* or TX "non conform*" or TX reassign* or 
TX "re assign*" or TX dysphori*))  

11 

(TI “female-to-male” or TI “male-to-female” or TI FTM or TI MTF or TI "sexual minorit*" or TI 
"cross gender*" or TI crossgender* or TI transvesti* or TI "cross dress*" or TI crossdress* or TI 
"cross sex*" or TI crosssex* or TI agender or TI bigender or TI "bi gender" or TI genderqueer or 
TI cisgender or TI "cis gender" or TI "two spirit*" or TI twospirit* or TI "2 spirit*" or TI 2spirit*)  

12 

(AB “female-to-male” or AB “male-to-female” or AB FTM or AB MTF or AB "sexual minorit*" or 
AB "cross gender*" or AB crossgender* or AB transvesti* or AB "cross dress*" or AB 
crossdress* or AB "cross sex*" or AB crosssex* or AB agender or AB bigender or AB "bi 
gender" or AB genderqueer or AB cisgender or AB "cis gender" or AB "two spirit*" or AB 
twospirit* or AB "2 spirit*" or AB 2spirit*)  

13 

(TX "female-to-male" or TX "male-to-female" or TX FTM or TX MTF or TX "sexual minorit*" or 
TX "cross gender*" or TX crossgender* or TX transvesti* or TX "cross dress*" or TX 
crossdress* or TX "cross sex*" or TX crosssex* or TX agender or TX bigender or TX "bi 
gender" or TX genderqueer or TX cisgender or TX "cis gender" or TX "Two spirit*" or TX 
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Search Query 

Twospirit* or TX "2 spirit*" or TX 2spirit*)  

14 1 OR 2 OR 3 OR 4 OR 5 OR 6 OR 7 OR 8 OR 9 OR 10 OR 11 OR 12 OR 13   

15 
MH "Hormone Replacement Therapy+" or MH "Gonadorelin+" or MH "Sex Hormones+" or MH 
"Testosterone+" or MH "Estradiol" or MH "Estrogens+" or MH "Progesterone+"  

16 

((TI hormon* or TI estrogen or TI oestrogen or TI testosterone or TI progesterone OR TI 
androgen OR TI estradiol or TI cyproterone or TI "Gonadal Steroid Hormones" TI GnRH or TI 
endocrinologic* or TI gonad* or TI HRT) and (TI "crosssex" or TI crosssex or TI sex or TI 
"CSH" or TI antagonist* or TI supplement* or TI agonist* or TI exogenous or TI manag* or TI 
sequel* or TI replacement or TI therap* or TI feminization or TI feminisation or TI 
masculinization or TI masculinisation))  

17 

((AB hormon* or AB estrogen or AB oestrogen or AB testosterone or AB progesterone OR AB 
androgen OR AB estradiol or AB cyproterone or AB "Gonadal Steroid Hormones" AB GnRH or 
AB endocrinologic* or AB gonad* or AB HRT) and (AB "crosssex" or AB crosssex or AB sex or 
AB "CSH" or AB antagonist* or AB supplement* or AB agonist* or AB exogenous or AB 
manag* or AB sequel* or AB replacement or AB therap* or AB feminization or AB feminisation 
or AB masculinization or AB masculinisation))  

18 

((TX hormon* or TX estrogen or TX oestrogen or TX testosterone or TX progesterone OR TX 
androgen OR TX estradiol or TX cyproterone or TX "Gonadal Steroid Hormones" TX GnRH or 
TX endocrinologic* or TX gonad* or TX HRT) and (TX "crosssex" or TX crosssex or TX sex or 
TX "CSH" or TX antagonist* or TX supplement* or TX agonist* or TX exogenous or TX manag* 
or TX sequel* or TX replacement or TX therap* or TX feminization or TX feminisation or TX 
masculinization or TX masculinisation))  

19 15 OR 16 OR 17 OR 18  

20 MH "Neoplasms+/EP or MH "breast neoplasms+" or MH "carcinoma, ductal, breast+"  

21 
((TI breast* or TI mammar* or TI "hormone sensitive" OR TI "hormone related") w2 (TI 
neoplas* or TI cancer* or TI carcinoma* or TI tumor or TI tumour or TI tumors or TI tumours or 
TI malignan*))  

22 
((AB breast* or AB mammar* or AB "hormone sensitive" OR AB "hormone related") w2 (AB 
neoplas* or AB cancer* or AB carcinoma* or AB tumor or AB tumour or AB tumors or AB 
tumours or AB malignan*))  

23 
((TX breast* or TX mammar* OR TX "hormone sensitive" OR TX "hormone related") w2 (TX 
neoplas* or TX cancer* or TX carcinoma* or TX tumor or TX tumour or TX tumors or TX 
tumours or TX malignan*))  

24 
((TI hyperplasia or TI carcinoma*) w2 (TI intraductal or TI DCIS or TI ductal or TI "in situ" or TI 
noninfiltrating))  

25 
((AB hyperplasia or AB carcinoma*) w2 (AB intraductal or AB DCIS or AB ductal or AB "in situ" 
or AB noninfiltrating))   

26 
((TX hyperplasia or TX carcinoma*) w2 (TX intraductal or TX DCIS or TX ductal or TX "in situ" 
or TX noninfiltrating))  

27 20 OR 21 OR 22 OR 23 OR 24 OR 25 OR 26  

28 14 AND 19 AND 27  

Database: Cochrane Database of Systematic Reviews 

Date Run: May 19, 2017 

Filters Applied: language English; publication date January 1, 1997 to current 

Result Number: 123 

Search Strategy:  
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Search Query 

1 
(transgend* or transsex* or transman or transmen or transwom* or transfem* or transmasc* or 
transmale* or transidentified or transperson or transpersons or transpeople or 
transpeoples).ti,ab,kw. 

2 
(trans* adj2 (sex* or gender* or woman or women or female* or feminine or male or males or 
man or men or masc* or identified or person or persons or people or peoples)).ti,ab,kw. 

3 
((gender* or sex*) adj1 (trans* or variant or identity or "non binary" or nonbinary or queer or 
fluid or nonconform* or non conform* or reassign* or re assign* or dysphori*)).ti,ab,kw. 

4 

("female-to-male" or "male-to-female" or FTM or MTF or "sexual minorit*" or "cross gender*" or 
crossgender* or transvesti* or "cross dress*" or crossdress* or "cross sex*" or crosssex* or 
agender or bigender or "bi gender" or genderqueer or cisgender or "cis gender" or "two spirit*" 
or twospirit* or "2 spirit*" or 2spirit*).ti,ab,kw. 

5 or/1-4 
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Electronic Database Searches for Review Two (Benefits and Harms of Breast 

Screening for the Trans Population: A Systematic Review) 

Database: PubMed 

Date Run: May 9, 2017 

Filters Applied: language English; publication date January 1, 1997 to December 31, 2017 

Result Number: 283 

Search Strategy:  

Search Query 

1 
(“transgender persons”[mh] OR “health services for transgender persons”[mh] OR 
transsexualism[mh] OR transvestism[mh]) 

2 
(transgend*[tw] OR transsex*[tw] OR transman[tw] OR transmen[tw] OR transwom*[tw] OR 
transfem*[tw] OR transmasc*[tw] OR transmale*[tw] OR transidentified[tw] OR transperson[tw] 
OR transpersons[tw] OR transpeople[tw] OR transpeoples[tw]) 

3 
((trans*[tw]) AND (sex*[tw] OR gender*[tw] OR woman[tw] OR women[tw] OR female*[tw] OR 
feminine[tw] OR male[tw] OR males[tw] OR man[tw] OR men[tw] OR masc*[tw] OR 
identified[tw] OR person[tw] OR persons[tw] OR people[tw] OR peoples[tw])) 

4 
((gender*[tw] OR sex*[tw]) AND (trans*[tw] OR variant[tw] OR identity[tw] OR “non binary”[tw] 
OR nonbinary[tw] OR queer[tw] OR fluid[tw] OR nonconform*[tw] OR non conform*[tw] OR 
reassign*[tw] OR re assign*[tw] OR dysphori*[tw])) 

5 

(“female-to-male”[tw] OR “male-to-female”[tw] OR “FTM”[tw] OR “MTF”[tw] OR sexual 
minorit*[tw] OR cross gender*[tw] OR crossgender*[tw] OR transvesti*[tw] OR cross dress*[tw] 
OR crossdress*[tw] OR cross sex*[tw] OR crosssex*[tw] OR agender[tw] OR bigender[tw] OR 
“bi gender”[tw] OR genderqueer[tw] OR cisgender[tw] OR “cis gender”[tw] OR two spirit*[tw] 
OR twospirit*[tw] OR 2 spirit*[tw] OR 2spirit*[tw]) 

6 #1 OR #2 OR #3 OR #4 OR #5 

7 
mass screening”[mh] OR “early detection of cancer”[mh] OR “mammography”[mh] OR 
“magnetic resonance imaging”[majr] OR “ultrasonography, mammary”[mh]  

8 

"clinical breast exam"[tw] OR "breast self-exam"[tw] OR “CBE”[tw] OR “BSE”[tw] OR 
mammogra*[tw] OR xeromammogra*[tw] OR tomosynthesis[tw] OR scintimammogra*[tw] OR 
MRI[tw] OR "magnetic resonance imaging"[tw] OR ultrasound*[tw] OR ultrasonograph*[tw] OR 
imaging[tw] 

9 #7 OR #8 

10 ("breast neoplasms"[mh] OR "carcinoma, intraductal, noninfiltrating"[mh]) 

11 
((breast*[tw] OR mammar*[tw]) AND (neoplasm*[tw] OR cancer*[tw] OR carcinoma*[tw] OR 
tumor[tw] OR tumour[tw] OR tumors[tw] OR tumours[tw] OR malignan*[tw])) 

12 
((hyperplasia[tw] or carcinoma*[tw]) AND (intraductal[tw] OR “DCIS”[tw] OR ductal[tw] OR “in 
situ”[tw] OR noninfiltrating[tw])) 

13 #10 OR #11 OR #12 

14 #6 AND #9 AND #13  
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Database: Medline 

Date Run: May 9, 2017 

Filters Applied: language English; publication date 1997 to current 

Result Number: 135 

Search Strategy:  

Search Query 

1 
exp "transgender persons"/ or exp "health services for transgender persons"/ or exp 
transsexualism/ or exp transvestism/ 

2 
(transgend* or transsex* or transman or transmen or transwom* or transfem* or transmasc* or 
transmale* or transidentified or transperson or transpersons or transpeople or 
transpeoples).ti,ab,kw 

3 
((trans*) adj2 (sex* or gender* or woman or women or female* or feminine or male or males or 
man or men or masc* or identified or person or persons or people or peoples)).ti,ab,kw 

4 
((gender* or sex*) adj1 (trans* or variant or identity or "non binary" or nonbinary or queer or 
fluid or nonconform* or "non conform*" or reassign* or "re assign*" or dysphori*)).ti,ab,kw 

5 

("female-to-male" or "male-to-female" or “FTM” or “MTF” or "sexual minorit*" or "cross gender*" 
or crossgender* or transvesti* or "cross dress*" or crossdress* or "cross sex*" or crosssex* or 
agender or bigender or "bi gender" or genderqueer or cisgender or "cis gender" or "two spirit*" 
or twospirit* or "2 spirit*" or 2spirit*).ti,ab,kw 

6 or/1-5 

7 
exp "mass screening"/ OR exp "early detection of cancer"/ OR "magnetic resonance imaging"/ 
or exp "ultrasonography, mammary"/ OR exp "mammography"/ 

8 
(ultrasonograph* or ultrasound* or "clinical breast exam" or "breast self-exam" or "CBE" or 
"BSE" or mammogra* or "magnetic resonance imaging" or "MRI" or xeromammogra* or 
scintimammogra* or tomosynthesis or imaging).ti,ab,kw 

9 or/7-8 

10 exp "breast neoplasms"/ OR exp "carcinoma, intraductal, noninfiltrating"/ 

11 
((breast* or mammar*) adj2 (neoplasm* or cancer* or carcinoma* or tumor or tumour or tumors 
or tumours or malignan*)).ti,ab,kw. 

12 
((hyperplasia or carcinoma*) adj2 (intraductal or “DCIS” or ductal or "in situ" or 
noninfiltrating)).ti,ab,kw 

13 or/10-12 

14 6 and 9 and 13 

15 limit 14 to (english language and yr="1997 -Current") 
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Database: EMBASE  

Date Run: May 9, 2017 

Filters Applied: language English; publication date 1997 to current 

Result Number: 222 

Search Strategy:  

Search Query 

1 exp transgender/ or *"health service"/ or exp transsexualism/ or exp "cross dressing"/ 

2 
(transgend* or transsex* or transman or transmen or transwom* or transfem* or transmasc* or 
transmale* or transidentified or transperson or transpersons or transpeople or 
transpeoples).ti,ab,kw 

3 
((trans*) adj2 (sex* or gender* or woman or women or female* or feminine or male or males or 
man or men or masc* or identified or person or persons or people or peoples)).ti,ab,kw 

4 
((gender* or sex*) adj1 (trans* or variant or identity or "non binary" or nonbinary or queer or 
fluid or nonconform* or "non conform*" or reassign* or "re assign*" or dysphori*)).ti,ab,kw 

5 

("female-to-male" or "male-to-female" or “FTM” or “MTF” or "sexual minorit*" or "cross gender*" 
or crossgender* or transvesti* or "cross dress*" or crossdress* or "cross sex*" or crosssex* or 
agender or bigender or "bi gender" or genderqueer or cisgender or "cis gender" or "two spirit*" 
or twospirit* or "2 spirit*" or 2spirit*).ti,ab,kw 

6 or/1-5 

7 
*"mass screening"/ or *"early detection of cancer"/ or *"nuclear magnetic resonance imaging"/ 
or *echomammography/ or *mammography/ or *"digital mammography"/ 

8 
(ultrasonograph* or ultrasound* or "clinical breast exam" or "breast self-exam" or "CBE" or 
"BSE" or mammogra* or "magnetic resonance imaging" or "MRI" or xeromammogra* or 
scintimammogra* or tomosynthesis or imaging).ti,ab,kw   

9 or/7-8 

10 *"breast tumor"/ or "intraductal carcinoma"/ 

11 
((breast* or mammar*) adj2 (neoplasm* or cancer* or carcinoma* or tumor or tumour or tumors 
or tumours or malignan*)).ti,ab,kw 

12 
((hyperplasia or carcinoma*) adj2 (intraductal or “DCIS” or ductal or "in situ" or 
noninfiltrating)).ti,ab,kw 

13 or/10-12 

14 6 and 9 and 13 
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Database: CINAHL  

Date Run: May 9, 2017 

Filters Applied: language English; publication date January 1, 1997 to December 31, 2017; exclude 

Medline records 

Result Number: 36 

Search Strategy:  

Search Query 

1 
(MH "transgender persons+") or (MH "health services needs and demand+") or (MH 

"transsexualism") or (MH "transvestism")   

2 
(TI transgend* or TI transsex* or TI transman or TI transmen or TI transwom* or TI transfem* or 
TI transmasc* or TI transmale* or TI transidentified or TI transperson or TI transpersons or TI 
transpeople or TI transpeoples) 

3 
(AB transgend* or AB transsex* or AB transman or AB transmen or AB transwom* or AB 
transfem* or AB transmasc* or AB transmale* or AB transidentified or AB transperson or AB 
transpersons or AB transpeople or AB transpeoples) 

4 
(TX transgend* or TX transsex* or TX transman or TX transmen or TX transwom* or TX 
transfem* or TX transmasc* or TX transmale* or TX transidentified or TX transperson or TX 
transpersons or TX transpeople or TX transpeoples) 

5 
((TI trans*) w2 (TI sex* or TI gender* or TI woman or TI women or TI female* or TI feminine or 
TI male or TI males or TI man or TI men or TI masc* or TI identified or TI person or TI persons 
or TI people or TI peoples)) 

6 
((AB trans*) w2 (AB sex* or AB gender* or AB woman or AB women or AB female* or AB 
feminine or AB male or AB males or AB man or AB men or AB masc* or AB identified or AB 
person or AB persons or AB people or AB peoples)) 

7 
((TX trans*) w2 (TX sex* or TX gender* or TX woman or TX women or TX female* or TX 
feminine or TX male or TX males or TX man or TX men or TX masc* or TX identified or TX 
person or TX persons or TX people or TX peoples)) 

8 
((TI gender* or TI sex*) w1 (TI trans* or TI variant or TI identity or TI "non binary" or TI 
nonbinary or TI queer or TI fluid or TI nonconform* or TI "non conform*" or TI reassign* or TI 
"re assign*" or TI dysphori*)) 

9 
((AB gender* or AB sex*) w1 (AB trans* or AB variant or AB identity or AB "non binary" or AB 
nonbinary or AB queer or AB fluid or AB nonconform* or AB "non conform*" or AB reassign* or 
AB "re assign*" or AB dysphori*)) 

10 
((TX gender* or TX sex*) w1 (TX trans* or TX variant or TX identity or TX "non binary" or TX 
nonbinary or TX queer or TX fluid or TX nonconform* or TX "non conform*" or TX reassign* or 
TX "re assign*" or TX dysphori*)) 

11 

(TI “female-to-male” or TI “male-to-female” or TI “FTM” or TI “MTF” or TI "sexual minorit*" or TI 
"cross gender*" or TI crossgender* or TI transvesti* or TI "cross dress*" or TI crossdress* or TI 
"cross sex*" or TI crosssex* or TI agender or TI bigender or TI "bi gender" or TI genderqueer or 
TI cisgender or TI "cis gender" or TI "two spirit*" or TI twospirit* or TI "2 spirit*" or TI 2spirit*) 

12 

(AB “female-to-male” or AB “male-to-female” or AB “FTM” or AB “MTF” or AB "sexual minorit*" 
or AB "cross gender*" or AB crossgender* or AB transvesti* or AB "cross dress*" or AB 
crossdress* or AB "cross sex*" or AB crosssex* or AB agender or AB bigender or AB "bi 
gender" or AB genderqueer or AB cisgender or AB "cis gender" or AB "two spirit*" or AB 
twospirit* or AB "2 spirit*" or AB 2spirit*) 

13 

(TX "female-to-male" or TX "male-to-female" or TX “FTM” or TX “MTF” or TX "sexual minorit*" 
or TX "cross gender*" or TX crossgender* or TX transvesti* or TX "cross dress*" or TX 
crossdress* or TX "cross sex*" or TX crosssex* or TX agender or TX bigender or TX "bi 
gender" or TX genderqueer or TX cisgender or TX "cis gender" or TX "two spirit*" or TX 
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Search Query 

twospirit* or TX "2 spirit*" or TX 2spirit*) 

14 
S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 OR S8 OR S9 OR S10 OR S11 OR S12 OR 
S13 

15 
MH "early detection of cancer+" or MH "magnetic resonance imaging+" or MH 
"mammography+" 

16 
(TI ultrasonograph* or TI ultrasound* or TI "clinical breast exam" or TI "breast self-exam" or TI 
"CBE" or TI "BSE" or TI mammogra* or TI "magnetic resonance imaging" or TI "MRI" or TI 
xeromammogra* or TI scintimammogra* or TI tomosynthesis or TI imaging)   

17 
(AB ultrasonograph* or AB ultrasound* or AB "clinical breast exam" or AB "breast self-exam" or 
AB "CBE" or AB "BSE" or AB mammogra* or AB "magnetic resonance imaging" or AB "MRI" or 
AB xeromammogra* or AB scintimammogra* or AB tomosynthesis or AB imaging) 

18 
(TX ultrasonograph* or TX ultrasound* or TX "clinical breast exam" or TX "breast self-exam" or 
TX "CBE" or TX "BSE" or TX mammogra* or TX "magnetic resonance imaging" or TX "MRI" or 
TX xeromammogra* or TX scintimammogra* or TX tomosynthesis or TX imaging) 

19 S15 OR S16 OR S17 OR S18  

20 MH "breast neoplasms+" or MH “carcinoma, ductal, breast+” 

21 
((TI breast* or TI mammar*) w2 (TI neoplasm* or TI cancer* or TI carcinoma* or TI tumor or TI 
tumour or TI tumors or TI tumours or TI malignan*)) 

22 
((AB breast* or AB mammar*) w2 (AB neoplasm* or AB cancer* or AB carcinoma* or AB tumor 
or AB tumour or AB tumors or AB tumours or AB malignan*)) 

23 
((TX breast* or TX mammar*) w2 (TX neoplasm* or TX cancer* or TX carcinoma* or TX tumor 
or TX tumour or TX tumors or TX tumours or TX malignan*)) 

24 
((TI hyperplasia or TI carcinoma*) w2 (TI intraductal or TI “DCIS” or TI ductal or TI "in situ" or TI 
noninfiltrating)) 

25 
((AB hyperplasia or AB carcinoma*) w2 (AB intraductal or AB “DCIS” or AB ductal or AB "in 
situ" OR AB noninfiltrating)) 

26 
((TX hyperplasia or TX carcinoma*) w2 (TX intraductal or TX “DCIS” or TX ductal or TX "in situ" 
OR TX noninfiltrating)) 

27 S20 OR S21 OR S22 OR S23 OR S24 OR S25 OR S26 

28 S14 AND S19 AND S27  
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Database: Cochrane Database of Systematic Reviews 

Date Run: May 9, 2017 

Filters Applied: language English; publication date January 1, 1997 to current 

Result Number: 3 

Search Strategy:  

Search Query 

1 
(transgend* or transsex* or transman or transmen or transwom* or transfem* or transmasc* or 
transmale* or transidentified or transperson or transpersons or transpeople or 
transpeoples).ti,ab,kw. 

2 
(trans* adj2 (sex* or gender* or woman or women or female* or feminine or male or males or 
man or men or masc* or identified or person or persons or people or peoples)).ti,ab,kw. 

3 
((gender* or sex*) adj1 (trans* or variant or identity or "non binary" or nonbinary or queer or 
fluid or nonconform* or non conform* or reassign* or re assign* or dysphori*)).ti,ab,kw. 

4 

("female-to-male" or "male-to-female" or FTM or MTF or "sexual minorit*" or "cross gender*" or 
crossgender* or transvesti* or "cross dress*" or crossdress* or "cross sex*" or crosssex* or 
agender or bigender or "bi gender" or genderqueer or cisgender or "cis gender" or "two spirit*" 
or twospirit* or "2 spirit*" or 2spirit*).ti,ab,kw.  

5 or/1-4  

6 
(ultrasonograph* or ultrasound* or "clinical breast exam" or "breast self-exam" or "CBE" or 
"BSE" or mammogra* or "magnetic resonance imaging" or "MRI" or xeromammogra* or 
scintimammogra* or tomosynthesis or imaging).ti,ab,kw.  

7 
((breast* or mammar*) adj2 (neoplasm* or cancer* or carcinoma* or tumor or tumour or tumors 
or tumours or malignan*)).ti,ab,kw. 

8 
((hyperplasia or carcinoma*) adj2 (intraductal or DCIS or ductal or "in situ" or 
noninfiltrating)).ti,ab.kw. 

9 or/6-8  

10 5 and 9 
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Electronic Database Searches for Review Three (Breast Screening for Trans 

Populations: A Systematic Review of Guidelines and Position Statements) 

Database: Medline 

Date Run: February 13, 2017 

Filters Applied: language English; publication date 1997 to current 

Result Number: 76 

Search Strategy:  

Search Query 

1 
exp "transgender persons"/ or exp "health services for transgender persons"/ or exp 
transsexualism/ or exp transvestism/  

2 
(transgender* or transsex* or transman or transwoman or transmen or transwomen or 
transfem*).ti,ab,kw.  

3 
(Trans adj2 (sexual or sexuals or gender* or gendered or woman or women or man or men or 
identified)).ti,ab,kw.  

4 
(gender* adj1 (trans or variant or identity or "two spirit" or "twospirit" or "non-binary" or queer or 
"genderqueer" or fluid or "nonconforming" or "non conforming" or reassign* or re 
assign*)).ti,ab,kw.  

5 

("Female-to-Male" or "male-to-female" or "FTM" or "MTF" or "sexual minority" or "sexual 
minorities" or "cross gender" or "cross gendered" or "cross dressing" or "cross dress" or "cross 
dresser" or transvesti* or agender or bigender or cisgender or "a gender" or "bi gender" or "cis 
gender").ti,ab,kw.  

6 or/1-5  

7 exp breast neoplasm/  

8 
((breast* or mammar*) adj2 (neoplasm* or cancer or carcinoma or tumor or tumour or tumors 
or tumours or malignan*)).ti,ab,kw.  

9 or/7-8  

10 
exp "mass screening"/ or exp "early detection of cancer"/ or "magnetic resonance imaging"/ or 
exp "ultrasonography, mammary"/ or exp "mammography"/  

11 
(ultrasonograph* or ultrasound* or "clinical breast exam" or "breast self-exam" or "CBE" or 
"BSE" or mammogra* or "magnetic resonance imaging" or "MRI" or xeromammogra* or 
Scintimammogra* or tomosynthesis or imaging).ti,ab,kw.  

12 or/10-11  

13 6 and 9 and 12  
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Database: PubMed 

Date Run: February 13, 2017 

Filters Applied: language English; publication date January 1, 1997 to December 31, 2017 

Result Number: 91 

Search Strategy:  

Search Query 

1 
"transgender persons"[mh] OR "health services for transgender persons"[mh] OR 
transsexualism[mh] OR "Transvestism"[Mesh] 

2 
transgender*[tiab] OR transsex*[tiab] OR transman[tiab] OR transwoman[tiab] OR 
transmen[tiab] OR transwomen[tiab] OR transfem*[tiab] 

3 
((Trans[tiab]) AND (sexual[tiab] OR sexuals[tiab] OR gender[tiab] OR gendered[tiab] OR 
woman[tiab] OR women[tiab] OR man[tiab] OR men[tiab] OR identified[tiab])) 

4 

((gender*[tiab]) AND (trans[tiab] OR variant[tiab] OR identity[tiab] OR variant[tiab] OR "two 
spirit"[tiab] OR "twospirit"[tiab] OR "non-binary"[tiab] OR queer[tiab] OR "genderqueer"[tiab] OR 
fluid[tiab] OR “nonconforming"[tiab] OR “non conforming"[tiab] OR reassign*[tiab] OR re 
assign*[tiab])) 

5 

"Female-to-Male"[tiab] OR "male-to-female"[tiab] OR "FTM"[tiab] OR "MTF"[tiab] OR "sexual 
minority"[tiab] OR "sexual minorities”[tiab] OR "cross gender"[tiab] OR "cross gendered"[tiab] 
OR transvesti*[tiab] OR "cross dress"[tiab] OR "cross dresser"[tiab] OR "cross dressing"[tiab] 
OR agender[tiab] OR bigender[tiab] OR "a gender"[tiab] OR "bi gender"[tiab] OR "cis 
gender"[tiab] 

6 #1 OR #2 OR #3 OR #4 OR #5 

7 
breast neoplasm[mh] OR ((breast*[tiab] OR mammar*[tiab]) AND (neoplasm*[tiab] OR 
cancer[tiab] OR carcinoma[tiab] OR tumor[tiab] OR tumour[tiab] OR tumors[tiab] OR 
tumours[tiab] OR malignan*[tiab])) 

8 

"mass screening"[mh] OR "early detection of cancer"[mh] OR mammography[mh] OR 
"magnetic resonance imaging"[mh] OR "ultrasonography, mammary"[mh] OR "clinical breast 
exam"[tiab] OR "breast self-exam"[tiab] OR "CBE”[tiab] OR “BSE"[tiab] OR 
xeromammogra*[tiab] OR "MRI"[tiab] OR magnetic resonance imaging[tiab] OR 
mammogr*[tiab] OR ultrasound*[tiab] OR ultrasonograph*[tiab] OR Scintimammogra*[tiab] OR 
imaging[tiab] OR tomosynthesis[tiab] 

9 #6 AND #7 AND #8 
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Appendix 3 – Excluded Documents List  

Review One: Breast Cancer Risk, Prognosis and Mortality in the Trans 

Population using Cross-sex Hormones: A Systematic Review 

Documents excluded at full-text screening (n = 59) 

Reason for exclusion: Population out of scope (n = 8) 

1. Beral V, Million Women Study Collaborators. Breast cancer and hormone-

replacement therapy in the Million Women Study. Lancet. 2003;362(9390):1160. 

2. Dimitrov, NV, Colucci P, Nagpal, S. Some aspects of the endocrine profile and 

management of hormone-dependent male breast cancer. Oncologist. 2007;12:798-

807. 

3. El-Beshbeshi W, Abo-Elnaga EM. Male breast cancer: 10-year experience at 

Mansoura University Hospital in Egypt. Cancer Biol Med. 2012;9:23-8. 

4. Glaser RL, Dimitrakakis C. Reduced breast cancer incidence in women treated 

with subcutaneous testosterone, or testosterone with anastrozole: a prospective, 

observational study. Maturitas. 2013;76(4):342-9. 

5. O'Brien B, Koru-Sengul T, Saclarides C, Franceschi D, Lee DJ, Miao F, 

Tannenbaum S, Bryne MM, Avisar E. Disparities in male breast cancer - the 

Florida experience. Ann Surg Oncol. 2014;21:88-9. 

6. Talpur KAH, Laghari AA, Malik AM, Memon A. Clinico-pathological profile of 

patients with breast diseases at university hospital, Jamshoro. J Liaquat Uni Med 

Health Sci. 2006;5(2):71-75. 

7. Yu E, Stitt L, Vujovic O, Joseph K, Assouline A, Au J, Younus J, Perera F, Tai P. 

Prognostic factors for male breast cancer: similarity to female counterparts. 

Anticancer Res. 2013;33(5):2227-31. 

8. Yu E, Stitt L, Vujovic O, Joseph K, Assouline A, Au J, Younus J, Perera F, Tai P. 

Male breast cancer prognostic factors: similarity to female counterparts with 

propensity scores and matched-pair analysis. Int J Radiat Oncol Biol Phys. 

2014;90(1):S221. 

Reason for exclusion: Intervention out of scope (n = 2) 

9. Scheim A, Bauer G, for the TransPULSE Team. Breast and cervical cancer 

screening among trans Ontarians: a report prepared for the Screening Saves Lives 

Program of the Canadian Cancer Society [Internet]. Ontario, Canada: 

TransPULSE Project; 2013 [cited 2017 May 9]. Available at: 

http://transpulseproject.ca/wp-content/uploads/2013/11/Trans-PULSE-Cancer-

Screening-Report-for-Screening-Saves-Lives-V_Final.pdf.  
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10. Weyers S, Villeirs G, Vanherreweghe E, Verstraelen H, Monstrey S, Van den 

Broecke R, Gerris J. Mammography and breast sonography in transsexual women. 

Eur J Radiol. 2010;74(3);508-13. 

Reason for exclusion: Comparison out of scope or study without a comparison 

group (n = 11) 

11. Dittrich R, Binder H, Cupisti S, Hoffmann I, Beckmann MW, Mueller A. Endocrine 

treatment of male-to-female transsexuals using gonadotropin-releasing hormone 

agonist. Exp Clin Endocrinol Diabetes. 2005;113(10):586-92. 

12. East EG, Gast K, Kuzon W, Jorns JM. Clinicopathologic findings in female to male 

gender reassignment surgery. Lab Invest. 2017;97:40A. 

13. Grynberg M, Fanchin R, Dubost G, Colau JC, Bremont-Weil C, Frydman R, Ayoubi 

JM. Histology of genital tract and breast tissue after long-term testosterone 

administration in a female-to-male transsexual population. Reprod Biomed Online. 

2010. 20(4):553-8. 

14. Hohl CA, Camara VL, Zanardi UV, Inacio M, Verduguez EU, Sircili MHP, Domenice 

S, Mendonca BB, Costa EMF. Efficiency and safety of low doses of estrogens 

associated with antiandrogens in hormonal treatment of male-to-female 

transsexual patients. Endocrine Reviews. Conference: 93rd Annual Meeting and 

Expo of the Endocrine Society, ENDO. 2011;32(3):Suppl. June 2011. 

15. Jacobeit JW, Gooren LJ, Schulte HM. Long-acting intramuscular testosterone 

undecanoate for treatment of female-to-male transgender individuals. J Sex Med. 

2007;4(5):1479-84. 

16. Jacobeit JW, Gooren LJ, Schulte HM. Safety aspects of 36 months of 

administration of long-acting intramuscular testosterone undecanoate for treatment 

of female-to-male transgender individuals. Eur J Endocrinol. 2009;161(5):795-8. 

17. Meriggiola MC, Armillotta F, Costantino A, Altieri P, Saad F, Kalhorn T, Perrone 

AM, Ghi T, Pelusi C, Pelusi G. Effects of testosterone undecanoate administered 

alone or in combination with letrozole or dutasteride in female to male 

transsexuals. J Sex Med. 2008;5(1):2442-53. 

18. Mueller A, Kiesewetter F, Binder H, Beckmann MW, Dittrich R. Long-term 

administration of testosterone undecanoate every 3 months for testosterone 

supplementation in female-to-male transsexuals. J Clin Endocrinol Metab. 

2007;92(9):3470-5. 

19. Schlatterer K, Yassouridis A, von Werder K, Poland D, Kemper J, Stalla GK. A 

follow-up study for estimating the effectiveness of a cross-gender hormone 

substitution therapy on transsexual patients. Arch Sex Behav. 1998;27(5):475-92. 

20. Slagter MH, Gooren LJ, Scorilas A, Petraki CD, Diamandis EP. Effects of long-term 

androgen administration on breast tissue of female-to-male transsexuals. J 

Histochem Cytochem. 2006;54(8):905-10. 

Page 85 of 107

For Peer Review Only

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential

3 
 

21. Wierckx K, Mueller S, Weyers S, Van Caenegem E, Roef G, Heylens G, T'Sjoen G. 

Long-term evaluation of cross-sex hormone treatment in transsexual persons. J of 

Sex Med. 2012;9(10):2641-51. 

Reason for exclusion: Outcomes of interest not reported (n = 10) 

22. Asscheman H, Giltay EJ, Megens JA, de Ronde WP, van Trotsenburg MA, Gooren 

LJ. A long-term follow-up study of mortality in transsexuals receiving treatment with 

cross-sex hormones. Eur J Endocrinol. 2011;164(4):635-42. 

23. Bentz EK, Pils D, Bilban M, Kaufmann U, Hefler LA, Reinthaller A, Singer CF, 

Huber JC, Horvat R, Tempfer CB. Gene expression signatures of breast tissue 

before and after cross-sex hormone therapy in female-to-male transsexuals. Fertil 

Steril. 2010;94(7):2688-96. 

24. Deutsch MB, Bhakri V, Kubicek K. Effects of cross-sex hormone treatment on 

transgender women and men. Obstet Gynecol. 2015;125(3):605-10. 

25. Dhejne C, Lichtenstein P, Boman M, Johansson AL, Langstrom N, Landen M. 

Long-term follow-up of transsexual persons undergoing sex reassignment surgery: 

cohort study in Sweden. PLoS ONE. 2011;6(2):e16885. 

26. Seal LJ, Franklin S, Richards C, Shishkareva A, Sinclaire C, Barrett J. Predictive 

markers for mammoplasty and a comparison of side effect profiles in transwomen 

taking various hormonal regimens. J Clin Endocrinol Metab. 2012;97(12):4422-8. 

27. Smith YL, Van Goozen SH, Kuiper AJ, Cohen-Kettenis PT. Sex reassignment: 

outcomes and predictors of treatment for adolescent and adult transsexuals. 

Psychol Med. 2005;35(1):89-99. 

28. Tempfer C, Pils D, Bentz EK, Kaufmann U, Hefler L. Gene expression signatures 

of breast tissue before and after cross-sex hormone therapy in female-to-male 

transsexuals. Arch Gynecol Obstet. 2010;282(Suppl 1):S19. 

29. van Kesteren PJ, Asscheman H, Megens JA, Gooren LJ. Mortality and morbidity in 

transsexual subjects treated with cross-sex hormones. Clin Endocrinol (Oxf). 

1997;47(3):337-42. 

30. Wierckx K, Elaut E, Declercq E, Heylens G, De Cuypere G, Taes Y, Kaufman JM, 

T'Sjoen G. Prevalence of cardiovascular disease and cancer during cross-sex 

hormone therapy in a large cohort of trans persons: a case-control study. Eur J 

Endocrinol. 2013;169(4):471-8. 

31. Wierckx K, Van Caenegem E, Schreiner T, Haraldsen I, Fisher AD, Fisher A, Toye 

K, Kaufman JM, T'Sjoen G. Cross-sex hormone therapy in trans persons is safe 

and effective at short-time follow-up: results from the European network for the 

investigation of gender incongruence. J Sex Med. 2014;11(8):1999-2011. 

Reason for exclusion: Study design out of scope (n = 9) 

Page 86 of 107

For Peer Review Only

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential

4 
 

32. Brown GR. Breast cancer in transgender veterans: a ten-case series. LGBT 

Health. 2015;2(1):77-80. 

33. Kanhai RC, Hage JJ, Bloemena E, van Diest PJ, Karim RB. Mammary 

fibroadenoma in a male-to-female transsexual. Histopathology. 1999;35(2):183-5. 

34. Kanhai RC, Hage JJ, van Diest PJ, Bloemena E, Mulder JW. Short-term and long-

term histologic effects of castration and estrogen treatment on breast tissue of 14 

male-to-female transsexuals in comparison with two chemically castrated men. Am 

J Surg Pathol. 2000;24(1):74-80. 

35. Lemmo G, Garcea N, Corsello S, Tarquini E, Palladino T, Ardito G, Garcea R. 

Breast fibroadenoma in a male-to-female transsexual patient after hormonal 

treatment. Eur J Surg Suppl. 2003;588:69-71. 

36. Maglione KD, Margolies L, Jaffer S, Szabo J, Schmidt H, Weltz C, Sonnenblick EB. 

Breast cancer in male-to-female transsexuals: use of breast imaging for detection. 

AJR. Am J Roentgenol. 2014;203(6):W735-40. 

37. Sattari M. Breast cancer in male-to-female transgender patients: a case for caution. 

Clin Breast Cancer. 2015;15(1):e67-9. 

38. Moore E, Wisniewski A, Dobs A. Endocrine treatment of transsexual people: a 

review of treatment regimens, outcomes, and adverse effects. J Clin Endocrinol 

Metab. 2003;88(8):3467-73 

39. Tangpricha V, den Heijer M. Oestrogen and anti-androgen therapy for transgender 

women. Lancet Diabetes Endocrinol. 2017;5(4):291-300. 

40. Traish AM, Gooren LJ. Safety of physiological testosterone therapy in women: 

lessons from female-to-male transsexuals (FMT) treated with pharmacological 

testosterone therapy. J Sex Med. 2010;7(11):3758-64. 

Reason for exclusion: Publication type out of scope (n = 19) 

41. Braunstein GD. Safety of testosterone treatment in postmenopausal women. Fertil 

Steril. 2007;88(1):1-17. 

42. Chuffa LG, Lupi-Junior LA, Costa AB, Amorim JP, Seiva FR. The role of sex 

hormones and steroid receptors on female reproductive cancers. Steroids. 

2017;118:93-108. 

43. Feldman J, Brown GR, Deutsch MB, Hembree W, Meyer W, Meyer-Bahlburg HFL, 

Tangpricha V, T'Sjoen G, Safer JD. Priorities for transgender medical and 

healthcare research. Curr Opin Endocrinol Diabetes Obes. 2016;23(2):180-7. 

44. Futterweit W. Endocrine therapy of transsexualism and potential complications of 

long-term treatment. Arch Sex Behav. 1998;27(2):209-26. 

Page 87 of 107

For Peer Review Only

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential

5 
 

45. Gooren LJ. Management of female-to-male transgender persons: medical and 

surgical management, life expectancy. Curr Opin Endocrinol Diabetes Obes. 

2014;21(3):233-8. 

46. Gooren LJG. Hormonal sex reassignment. Int J Transgend. 1999;3. 

47. Gooren LJ, Giltay EJ. Review of studies of androgen treatment of female-to-male 

transsexuals: effects and risks of administration of androgens to females. J Sex 

Med. 2008;5(4):765-76. 

48. Gooren LJ, Giltay EJ, Bunck MC. Long-term treatment of transsexuals with cross-

sex hormones: extensive personal experience. J Clin Endocrinol Metab. 

2008;93(1):19-25. 

49. Gooren L, Lips P. Conjectures concerning cross-sex hormone treatment of aging 

transsexual persons. J Sex Med. 2014;11(8):2012-9. 

50. Irwig MS. Testosterone therapy for transgender men. Lancet Diabetes Endocrinol. 

2017;5(4):301-311. 

51. Levy A, Crown A, Reid R. Endocrine intervention for transsexuals. Clin Endocrinol. 

2003;59(4):409-18. 

52. Meriggiola MC, Berra M. Long-term cross-sex hormone treatment is safe in 

transsexual subjects. Asian J Androl. 2012;14(6):813-4. 

53. Meriggiola MC, Gava G. Endocrine care of transpeople part I. A review of cross-

sex hormonal treatments, outcomes and adverse effects in transmen. Clin 

Endocrinol (Oxf). 2015;83(5):597-606. 

54. Meriggiola MC, Gava G. Endocrine care of transpeople part II. A review of cross-

sex hormonal treatments, outcomes and adverse effects in transwomen. Clin 

Endocrinol (Oxf). 2015;83(5):607-15. 

55. Mueller A, Gooren L. Hormone-related tumors in transsexuals receiving treatment 

with cross-sex hormones. Eur J Endocrinol. 2008;159(3):197-202. 

56. Phillips N, Sharma A, Horne J. Male to female trans-gender menopause. J 

Womens Health. 2014;23(4):15-16. 

57. Shufelt CL, Braunstein GD. Testosterone and the breast. Menopause Int. 

2008;14(3):117-22. 

58. Smith KP, Madison CM, Milne NM. Gonadal suppressive and cross-sex hormone 

therapy for gender dysphoria in adolescents and adults. Pharmacotherapy. 

2014;34(12):1282-97. 

59. Traish AM, Fetten K, Miner M, Hansen ML, Guay A. Testosterone and risk of 

breast cancer: appraisal of existing evidence. Horm Mol Biol Clin Investig. 

2010;2(1):177-90. 

 

Page 88 of 107

For Peer Review Only

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential

6 
 

Review Two: Benefits and Harms of Breast Screening for the Trans 

Population: A Systematic Review  

Documents excluded at full-text screening (n = 48) 

Reason for exclusion: Population out of scope (n = 5) 

1. McElroy JA, Wintemberg JJ, Williams A. Comparison of lesbian and bisexual 
women to heterosexual women's screening prevalence for breast, cervical, and 
colorectal cancer in Missouri. LGBT Health. 2015;2(2):188-92. 

2. Clavelle K, King D, Bazzi AR, Fein-Zachary V, Potter J. Breast cancer risk in 
sexual minority women during routine screening at an urban LGBT health center. 
Womens Health Issues. 2015;25(4):341-8. 

3. Anderson WF, Devesa SS. In situ male breast carcinoma in the Surveillance, 
Epidemiology, and End Results database of the National Cancer Institute. Cancer. 
2005;104(8):1733-41. 

4. Dibble SL, Roberts SA. Improving cancer screening among lesbians over 50: 
results of a pilot study. Oncol Nurs Forum. 2003;30(4):E71-9. 

5. Schulz M, Cukr P, Ludwick R. Developing a community based screening program: 
commitment to the underserved. J Am Acad Nurse Pract. 1999;11(6):249-252. 

Reason for exclusion: Intervention out of scope (n = 6) 

6. Phillips N, Sharma A, Horne J. Male to female trans-gender menopause. J 
Womens Health. 2014;23(4):15-16. 

7. Brown GR, Jones KT. Incidence of breast cancer in a cohort of 5,135 transgender 
veterans. Breast Cancer Res Treat. 2015;149(1):191-8.  

8. Gooren LJ, van Trotsenburg MA, Giltay EJ, van Diest PJ. Breast cancer 
development in transsexual subjects receiving cross-sex hormone treatment. J Sex 
Med. 2013;10(12):3129-34.  

9. Asscheman H, Giltay EJ, Megens JA, de Ronde WP, van Trotsenburg MA, Gooren 
LJ. A long-term follow-up study of mortality in transsexuals receiving treatment with 
cross-sex hormones. Eur J Endocrinol. 2011;164(4):635-42. 

10. van Kesteren PJ, Asscheman H, Megens JA, Gooren LJ. Mortality and morbidity in 
transsexual subjects treated with cross-sex hormones. Clin Endocrinol (Oxf). 
1997;47(3):337-42. 

11. Wierckx K, Elaut E, Declercq E, Heylens G, De Cuypere G, Taes Y, et al. 
Prevalence of cardiovascular disease and cancer during cross-sex hormone 
therapy in a large cohort of trans persons: a case-control study. Eur J Endocrinol. 
2013;169(4):471-8.  

  

Page 89 of 107

For Peer Review Only

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential

7 
 

Reason for exclusion: Outcomes of interest not reported (n = 2) 

12. Bazzi AR, Whorms DS, King DS, Potter J. Adherence to mammography screening 
guidelines among transgender persons and sexual minority women. Am J Public 
Health. 2015;105(11):2356-57. 

13. Scheim A, Bauer G. Breast and Cervical Cancer Screening among Trans 
Ontarians: A report prepared for the Screening Saves Lives Program of the 
Canadian Cancer Society [Internet]. Ontario, Canada: Trans PULSE Project; 2013 
[cited 2017 Jun 20]. Available from: http://transpulseproject.ca/wp-
content/uploads/2013/11/Trans-PULSE-Cancer-Screening-Report-for-Screening-
Saves-Lives-V_Final.pdf. 

Reason for exclusion: Study design out of scope (n = 18) 

14. Katayama Y, Motoki T, Watanabe S, Miho S, Kimata Y, Matsuoka J, et al. A very 
rare case of breast cancer in a female-to-male transsexual. Breast Cancer. 
2016;23(6):939-44. 

15. Brown GR. Breast cancer in transgender veterans: a ten-case series. LGBT 
Health. 2015;2(1):77-80. 

16. Walsh CM, Yang L, Park JM, Askeland RW, Fajardo LL. Angiolipoma of the breast 
in a transgender patient. Breast J. 2014;20(6):662-3. 

17. Maglione KD, Margolies L, Jaffer S, Szabo J, Schmidt H, Weltz C, et al. Breast 
cancer in male-to-female transsexuals: use of breast imaging for detection. AJR 
Am J Roentgenol. 2014;203(6):W735-40. 

18. Nikolic DV, Djordjevic ML, Granic M, Nikolic AT, Stanimirovic VV, Zdravkovic D, et 
al. Importance of revealing a rare case of breast cancer in a female to male 
transsexual after bilateral mastectomy. World J Surg Oncol. 2012;10:280. 

19. Bowman E, Oprea G, Okoli J, Gundry K, Rizzo M, Gabram-Mendola S, et al. 
Pseudoangiomatous stromal hyperplasia (PASH) of the breast: a series of 24 
patients. Breast J. 2012;18(3):242-7. 

20. Alhabshi SMI, Ismail Z, Arasaratnam SA. Primary non-Hodgkin B cell lymphoma in 
a man. Iran J Radiol. 2011;8(1):39-41. 

21. Dhand A, Dhaliwal G. Examining patient conceptions: a case of metastatic breast 
cancer in an African American male to female transgender patient. J Gen Intern 
Med. 2010;25(2):158-61. 

22. Burcombe RJ, Makris A, Pittam M, Finer N. Breast cancer after bilateral 
subcutaneous mastectomy in a female-to-male trans-sexual. Breast. 
2003;12(4):290-3. 

23. Pattison ST, McLaren BR. Triple negative breast cancer in a male-to-female 
transsexual. Intern Med J. 2013;43(2):203-5. 

Page 90 of 107

For Peer Review Only

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential

8 
 

24. Shao T, Grossbard ML, Klein P. Breast cancer in female-to-male transsexuals: two 
cases with a review of physiology and management. Clin Breast Cancer. 2011; 
11(6):417-9. 

25. Gooren L, Bowers M, Lips P, Konings IR. Five new cases of breast cancer in 
transsexual persons. Andrologia. 2015;47(10):1202-5.  

26. Teoh ZH, Archampong D, Gate T. Breast cancer in male-to-female (MtF) 
transgender patients: is hormone receptor negativity a feature?. BMJ Case Rep. 
2015; doi: 10.1136/bcr-2015-209396. 

27. Corman V, Potorac I, Manto F, Dassy S, Segers K, Thiry A, et al. Breast cancer in 
a male-to-female transsexual patient with a BRCA2 mutation. Endocr Relat 
Cancer. 2016;23(5):391-7. 

28. Edmiston EK, Donald CA, Sattler AR, Peebles JK, Ehrenfeld JM, and Eckstrand 
KL. Opportunities and gaps in primary care preventative health services for 
transgender patients: a systematic review. Transgend Health. 2016;1(1):216-30. 

29. Grabellus F, Worm K, Willruth A, Schmitz KJ, Otterbach F, Baba HA, et al. ETV6-
NTRK3 gene fusion in a secretory carcinoma of the breast of a male-to-female 
transsexual. Breast. 2005;14(1):71-4.  

30. Sattari M. Breast cancer in male-to-female transgender patients: a case for caution. 
Clin Breast Cancer. 2015;15(1):e67-9. 

31. Tongson K, Konovalova V, Dhawan N, Sharma S, Bahl J, Masri M. Breast cancer 
suspicion in a transgender male-to-female patient on hormone replacement 
therapy presenting with right breast mass: breast cancer risk assessment and 
presentation of a rare lesion. Case Rep Oncol Med. 2017; doi: 
10.1155/2017/5172072. 

Reason for exclusion: Publication type out of scope (n = 17) 

32. Irwig MS. Clinical dilemmas in the management of transgender men. Curr Opin in 
Endocrinol Diabetes Obes. 2017;24(3):233-9.  

33. Gondusky CJ, Kim MJ, Kalantari BN, Khalkhali I, Dauphine CE. Examining the role 
of screening mammography in men at moderate risk for breast cancer: two 
illustrative cases. Breast J. 2015; 21(3):316-7.  

34. Oriel KA. Clinical update: medical care of transsexual patients. J Gay Lesbian Med 
Assoc. 2000;4(4):185-94. 

35. Dean L, Meyer IH, Robinson K, Sell RL, Sember R, Silenzio VMB, et al. Lesbian, 
gay, bisexual, and transgender health: findings and concerns. J Gay Lesbian Med 
Assoc. 2000;4(3):101-51. 

36. Feldman JL, Goldberg J. Transgender primary medical care: suggested guidelines 
for clinicians in British Columbia [Internet]. Vancouver, BC: Vancouver Coastal 
Health, Transcend Transgender Support & Education Society, and the Canadian 
Rainbow Health Coalition; 2006 [cited 2017 Jun 20]. Available from: 

Page 91 of 107

For Peer Review Only

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential

9 
 

http://lgbtqpn.ca/wp-content/uploads/woocommerce_uploads/2014/08/Guidelines-
primarycare.pdf. 

37. Canadian Cancer Society, Toronto Central Regional Cancer Program and Rainbow 
Health. Lesbian, gay, bisexual, transgender and queer (LGBTQ) populations and 
cancer screening [Internet]. Toronto, ON: Canadian Cancer Society; 2015 [cited 
2017 Jun 20]. Available from: 
http://convio.cancer.ca/site/DocServer/CME_LGBTCancerScreening-_Final.pdf. 

38. Trans Care BC. Caring for trans and gender diverse clients in BC: a primary care 
toolkit [Internet]. British Columbia, Canada: Trans Care BC; 2017 [cited 2017 Jun 
20]. Available from: 
http://www.phsa.ca/transgender/Documents/Primary%20Care%20Toolkit.pdf. 

39. Center of Excellence for Transgender Health. Guidelines for the primary and 
gender-affirming care of transgender and gender non-binary people – 2nd edition 
[Internet]. San Francisco: University of California, San Francisco; 2016 [cited 2017 
Jun 20]. Available from: http://transhealth.ucsf.edu/protocols. 

40. Burkhalter J, Margolies L, Sigurdsson HO, Walland J, Radix A, Rice D, et al. The 
national LGBT cancer action plan: a white paper of the 2014 national summit on 
cancer in the LGBT communities. LGBT Health. 2016;3(1):19-31. 

41. Lawrence A. Transgender health concerns. In: Meyer IH, Northridge ME, editors. 
The health of sexual minorities: public health perspectives on lesbian, gay, bisexual 
and transgender populations. First edition. United States: Springer US; 2007. 
p.473-505. 

42. Phillips J, Fein-Zachary VJ, Mehta TS, Littlehale N, Venkataraman S, Slanetz PJ. 
Breast imaging in the transgender patient. AJR Am J Roentgenol. 2014; 
202(5):1149-56. 

43. Spack NP. Management of transgenderism. JAMA. 2013;309(5):478-84. 

44. Gooren LJ. Care of transsexual persons. N Engl J Med. 2011;364(13):1251-7. 

45. Mueller A, Gooren LJ. Hormone-related tumors in transsexuals receiving treatment 
with cross-sex hormones. Eur J Endocrinol. 2008; 159(3):197-202. 

46. Maycock LB, Kennedy HP. Breast care in the transgender individual. J Midwifery 
Womens Health. 2014;59(1):74-81. 

47. Braun H, Nash R, Tangpricha V, Brockman J, Ward K, Goodman M. Cancer in 
transgender people: evidence and methodological considerations. Epidemiol Rev. 
2017;39(1):93-107. 

48. Quinn GP, Sanchez JA, Sutton SK, Vadaparampil ST, Nguyen GT, Green BL, et al.  
Cancer and lesbian, gay, bisexual, transgender/transsexual, and queer/questioning 
(LGBTQ) populations. CA Cancer J Clin. 2015;65(5):384-400. 

  

Page 92 of 107

For Peer Review Only

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential

10 
 

Review Three: Breast Screening for Trans Populations: A Systematic 

Review of Guidelines and Position Statements  

Documents excluded at full-text screening (n = 13) 

Reason for exclusion: Population out of scope (n = 2) 

1. Adelson SL, American Academy of Child and Adolescent Psychiatry (AACAP) 
Committee on Quality Issues (CQI). Practice parameter on gay, lesbian, or 
bisexual sexual orientation, gender nonconformity, and gender discordance in 
children and adolescents. J Am Acad Child Adolesc Psychiatry. 2012;51(9):957-74. 

2. Canadian Cancer Society. Breast cancer screening information for lesbian, gay, 
bisexual and queer women [Internet]. Canada: Canadian Cancer Society; 2017 
[cited 2017 Feb 16]. Available from: 
http://convio.cancer.ca/site/PageServer?pagename=SSL_ON_HCP_HCPL_Breast
#.WKYDGm8rKUk. 

Reason for exclusion: Does not address key question (n = 7) 

3. Canadian Association of Radiologists. Breast disease. In: 2012 CAR Diagnostic 
Imaging Referral Guidelines [Internet]. Canada: Canadian Association of 
Radiologists; 2012 [cited 2017 Feb 16]. Available from: 
http://www.car.ca/uploads/standards%20guidelines/car-referralguidelines-m-en-
20151022.pdf. 

4. Canadian Association of Radiologists. CAR practice guidelines and technical 
standards for breast imaging and intervention [Internet]. Canada: Canadian 
Association of Radiologists; 2016 [updated 2016 Sept 17; cited 2017 Feb 18]. 
Available from: 
http://www.car.ca/uploads/standards%20guidelines/car_breastimagingguidelines_2
016_en.pdf. 

5. Canadian Cancer Society. LGBTQ cancer screening (Get screened): working with 
LGBTQ communities to increase early detection and regular screening for colon, 
breast and cervical cancers [Internet]. Canada: Canadian Cancer Society; 2017 
[cited 2017 Feb 16]. Available from: http://www.cancer.ca/en/prevention-and-
screening/early-detection-and-screening/screening/get-screened-on/?region=on. 

6. National Comprehensive Cancer Network. Breast cancer screening and diagnosis 
[Internet]. Washington, PA: National Comprehensive Cancer Network; 2015 [cited 
17 February 2017]. Available from: 
https://www.nccn.org/store/login/login.aspx?ReturnURL=https://www.nccn.org/prof
essionals/physician_gls/PDF/breast-screening.pdf. 

7. Ontario College of Family Physicians. Caring for transgender patients [Internet]. 
Toronto, ON: Ontario College of Family Physicians; 2016 [cited 2017 Feb 16]. 
Available from: http://ocfp.on.ca/communications/caring-for-transgender-patients. 

8. Evans DT. Lesbian, gay, bisexual and transgender patients or clients - guidance for 
nursing staff on next-of-kin issues [Internet]. London, UK: Royal College of Nursing; 

Page 93 of 107

For Peer Review Only

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential

11 
 

2012 [cited 2017 Feb 16]. Available from: 
https://my.rcn.org.uk/__data/assets/pdf_file/0015/520512/002017.pdf. 

9. World Professional Association for Transgender Health. Standards of care for the 
health of transsexual, transgender, and gender nonconforming people [Internet]. 
Version 7. Place published unknown: World Professional Association; 2011 [cited 
2017 Feb 16]. Available from: 
http://www.wpath.org/site_page.cfm?pk_association_webpage_menu=1351&pk_as
sociation_webpage=3926. 

Reason for exclusion: Publication type out of scope (n = 3) 

10. Centre for Excellence in Cancer Prevention. Frequently asked questions about 
preventing breast cancer [Internet]. Vancouver, BC: Center of Excellence in Cancer 
Prevention; 2016 [cited 2017 Feb 18]. Available from: 
https://cancerprevent.ca/sites/cancerprevent.ca/files/documents/BrCa_FAQs_2016
1013.pdf. 

11. Rainbow Health Ontario. Evidence brief: LGBTQ cancer factsheet [Internet]. 
Toronto, ON: Rainbow Health Ontario; 2016 [cited 2017 Feb 18]. Available from: 
https://www.rainbowhealthontario.ca/wp-
content/uploads/woocommerce_uploads/2016/07/RHO_FactSheet_LGBTQCANCE
R_-07.31.16.pdf. 

12. Ashbee O, Mira J. Trans people and cancer [Internet]. Vancouver, BC: Transcend 
Transgender Support & Education and Vancouver Coastal Health; 2006 [cited 
2017 Feb 16]. Available from: http://www.rainbowhealthontario.ca/wp-
content/uploads/woocommerce_uploads/2014/08/Cancer.pdf. 

 
Reason for exclusion: Article could not be obtained (n = 1) 

13. Makadon HJ, Mayer KH, Potter J and Goldhammer H. The Fenway guide to 
lesbian, gay, bisexual, and transgender health. Second edition. United States: 
American College of Physicians; 2015.  

 

 

 

Page 94 of 107

For Peer Review Only

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential

1 
 

Appendix 4 – Supplementary Tables  

• Table S1: Characteristics of Study Populations from Included Primary Studies 

• Table S2: Quality Assessment of Included Cohort Studies  

• Table S3: Quality Assessment of the Included Cross-sectional Study 

• Table S4: Effect of CSH Exposure on Breast Cancer Risk in Trans Populations  

• Table S5: GRADE Evidence Profile for the Effect of CSH Exposure on Breast Cancer Risk in 

Trans Populations   

• Table S6: GRADE Evidence Profile for Pain Experienced by Trans Women During Breast 

Screening  

 

 

Page 95 of 107

For Peer Review Only

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential

2 
 

Table S1: Characteristics of Study Populations from Included Primary Studies  

Author, 
Year 

[ref]
 

Gender 
Identity 

Sample 
Size 

Age (Years) 
at Study 
Entry, 

Mean (SD) 

Surgical 
Procedures, 

n (%) 

CSH Use Details 

Type of 
Hormone 

Exposed, 
n (%) 

Dose and 
Delivery 

Duration of Use 

Brown, 
2014 

[18]
 

Trans men 1,579 55.7 (12.9) NR Testosterone
1
 218  

(17.3%) 
NR 950.8 person-years

2 

Trans women 3,556 55.8 (13.7) NR Estrogen
1 

1,112 
(80.2%) 

NR NR 

Gooren, 
2013 

[19]
 

Trans men 795 23.2 (6.5) NR Testosterone 795  
(100%) 

NR 15,974 person-years
2 

8.2% exposed <10 years 

53.5% exposed 10–20 years 

38.4% exposed ≥20 years 

Trans women 2,307 29.3 (12.7) NR Androgen 
deprivation,

3
 

antiandrogen
3
 

and/or estrogen 

2,307 
(100%) 

NR 52,370 person-years
2 

21.7% exposed <10 years 

51.3% exposed 10–20 years 

27.0% exposed ≥20 years 

Weyers, 
2010 

[21]
 

Trans women 50  
43.1 (10.4) 

Breast 
augmentation, 48 
(96.0%) 

Vaginoplasty, 50 
(100%) 

Estrogen 47  
(94.0%) 

NR NR 

Androgen 
deprivation

4
 

2  
(4.0%) 

10 mg
5 

NR 

Kuroda, 
2008 

[20]
 

Trans men 186 27.4 (NR) Mastectomy
6
, 186 

(100%) 
Testosterone 56  

(30.1%) 
≤125 mg, 
biweekly, 
intramuscular 
injections 

11 months
7 

CSH = cross-sex hormone; mg = milligram; NR = not reported; SD = standard deviation  

1 
During the 17-year period examined in the study of United States veterans, 1,259 trans men and 1,386 trans women were found to have received at least one 
prescription for sex hormones (testosterone, estrogen or both hormones) from Veterans Health Administration clinicians during the time they were enrolled for 
care. Of these individuals, 218 trans men (17.3%) and 1,112 trans women (80.2%) were prescribed CSHs. This review was interested specifically in these two 
sub-groups of trans people.

 

2 
Cumulative exposure to CSHs among all participants during study period, as recorded in study sources. 

3 
Agent(s) not specified. 
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4 
Cyproterone acetate.  

5
 Method of hormone delivery not reported.   

6 
Type of mastectomy (e.g., total or partial) not specified. 

7
 Mean duration of CSH use.  
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Table S2: Quality Assessment of Included Cohort Studies1 
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Brown, 

2014
 [18]

 
  �  1 � � 2 �  � 2 5 Fair 

Gooren, 

2013 
[19]

 
�  �  2 � � 2 � � � 3 7 Fair 

Kuroda, 

2008 
[20]

 
 � �  2   0 �  � 2 4 Poor 

1
 Assessed using the Newcastle-Ottawa Scale for cohort studies [14]. 

2
 Scoring algorithm [35] (all domain thresholds must be met for a rating to apply): good = selection ≥3����, comparability ≥2����, outcome ≥2����; fair = selection 2����, 
comparability ≥1����, outcome ≥2����; poor = selection 0 – 1����, comparability 0����, outcome 0 – 1����. 
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Table S3: Quality Assessment of the Included Cross-sectional Study  

Author, Year 
[ref]

 Risk of Selection Bias Risk of Information Bias Methodological Quality Rating 

Weyers, 2010 
[21]

 Unclear
1 

High
2 

Poor
3
  

1
 The sample size of this study was small (n = 50); however, 71.4% (50 out of 70 eligible individuals) of the target population agreed to participate in the study. 
Reasons for study refusal were not reported. The authors reported no statistically significant differences observed in the age, or surgical or psychiatric morbidity 
between the 50 consenting and 20 non-consenting participants, but as these data were not presented, independent assessment of this interpretation was not 
possible. Methods of recruitment were not sufficiently described, as such the possibility of these methods impacting study participation could not be assessed.  

2
 Pain experienced during breast imagining was assessed using a visual analogue scale (VAS). The validity and reliability of this instrument to assess pain during 
breast imaging was not described. Of note, participants reported lower pain scores for mammography when the VAS was administered by the radiologist as 
compared to when it was administered by the study nurse. It is unclear whether this difference is statistically significant, or whether it is a result of measurement 
error due to validity and reliability issues with the instrument or potential self-reporting or interviewer bias. Although participants were asked to rate their 
experienced pain during breast imaging, they did not self-administer these surveys. It is possible that participants over- or under-reported their experienced pain 
to study personnel. Information on the procedures for outcome assessment were also not sufficiently described. For mammography, both the radiologist and a 
study nurse administered the VAS survey to participants; however, for ultrasonography the study personnel responsible for administering the survey was not 
reported. Additionally, while the authors state that pain experienced during mammography was assessed post-mammography, it is unclear when the assessment 
of pain experienced during ultrasonography took place in relation to that of mammography. If pain experienced during each procedure was not assessed 
immediately after the completion of that procedure, there is a greater risk for recall bias. 

3
 This rating was provided due to insufficient information on the characteristics of participants and non-participants, recruitment methods, validity and reliability of 
the instrument used to assess the outcome and procedures for outcome assessment.  

Page 99 of 107

For Peer Review Only

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential

6 
 

Table S4: Effect of CSH Exposure on Breast Cancer Risk in Trans Populations 

  Exposed Group Comparison Group 

Author, 
Year 

[ref]
 

Case Definition and 
Data Source(s) 

Follow-
up 

Duration 
(Person-
Years) 

Number 
of Cases 
/ Sample 
Size (%) 

Incidence Rate per 
100,000 Person-

Years 
(95% CI) 

Description 

Follow-
up 

Duration 
(Person- 
Years) 

Number of 
Cases / 
Sample 
Size (%) 

Incidence 
Rate per 
100,000 

Person-Years 
(95% CI) 

Statistical 
Significance of 
Differences 

Trans Men 

Brown, 
2014 

[18]
 

ICD-9-CM codes from 
existing VHA records

1
 

and U.S. population 
database

2
 (i.e., SEER) 

NR 
1 / 218 
(0.5%) 

105.2 (3.2, 585.8)
3
 

General 
population of 
women 

NR 3.6
4 

NR 
0.3 (0.0, 3.7)

5
,  

NS at p < 0.05 

Gooren, 
2013 

[19]
 

Case definition not 
provided; data obtained 
from medical centre 
database

1 
and Dutch 

population database
2 

17,025
6 1 / 795 

(0.1%) 
5.9 (0.5, 27.4)

7
 

General 
population of 
women 

NR NR 154.7
8
 (NR) NR 

Kuroda, 
2008 

[20]
 

Pathological diagnosis 
of epithelial proliferation 
from surgical institute 
records 

NR 
0 / 56  
(0%) 

NR 

Trans men 
not exposed 
to male 
CSHs 

NR 
1 / 130 
(0.8%) 

NR NS, p = 0.5 

Trans Women 

Brown, 
2014 

[18]
 

ICD-9-CM codes from 
existing VHA records

1
 

and U.S. population 
database

2
 (i.e., SEER) 

NR 
0 / 1,112 
(0%) 

NR 
General 
population of 
men 

NR 0.03
4 

NR 
0.0 (0.0, 3.7)

5
,  

NS at p < 0.05 

Gooren, 
2013 

[19]
 

Case definition not 
provided; data obtained 
from medical centre 
database

1 
and Dutch 

population database
2
 

49,370
9 2 / 2,307 

(0.1%) 
4.1 (0.8, 13.0) 

General 
population of 
men 

NR NR 1.2
8 
(NR)

 
NR 
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CI = confidence interval; ICD-9-CM = International Statistical Classification of Diseases, Ninth Revision, Clinical Modification; NR = not reported; NS = not 
statistically significant; SD = standard deviation; SEER = Surveillance, Epidemiology and End Results; SIR = standardized incidence ratio; U.S. = United States; 
VHA = Veterans Health Administration 

1
 For exposed group (i.e., observed cases). 

2
 For comparison group (i.e., expected cases). 

3
 Incidence rate per 100,000 person-years of cross-sex hormone use. 

4
 Number of expected cases calculated based on SEER data from 2007 to 2011. 

5
 Standardized incidence ratio (95% CI). 

6 
Minimum follow-up duration = 6 years; mean (SD) = 20.1 (7.3) years; median (range) = 16.8 (6.0 to 36.0) years. 

7
 Observed incidence rate per 100,000 person-years of follow-up. 

8
 Expected incidence rate per 100,000, based on Dutch incidence numbers for 2009. 

9 
Minimum follow-up duration = 6 years; mean (SD) = 21.4 (8.7) years; median (range) = 17.6 (6.0 to 43.5) years. It should be noted that the upper value of the age 
range reported in the paper is likely an error, as based on the study dates (i.e., 1975 to 2012) the maximum range should be 38 years.  
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Table S5: GRADE Evidence Profile for the Effect of CSH Exposure on Breast Cancer Risk in Trans Populations  

Quality Assessment 

Results 

GRADE 

Certainty 

Rating Number of 

Studies 
Design 

Risk of 

Bias 
Indirectness Inconsistency Imprecision 

Other 

Considerations 

Trans Men – Breast Cancer Risk (follow-up: varied from unreported to minimum 6 years post CSH therapy initiation; assessed using: medical records) 

3
1
 observational

2
 serious

3
  serious

4
 not serious

5
 serious

6
 none

7
 

fewer observed cases than 

expected; no statistically 

significant difference between 

observed and expected or 

between CSHs and no CSHs 

groups
8
 

⊕ΟΟΟ 

VERY LOW 

Trans Women – Breast Cancer Risk (follow-up: varied from unreported to minimum 6 years post CSH therapy initiation; assessed using: medical records) 

2
9
 observational

2
 serious

10
  serious

11
 not serious

12
 serious

13
 none

7
 

one study found no cases and no 

statistically significant difference 

between observed and expected 

rates; a second study found two 

cases (0.09%) and did not report 

statistical significance of difference 

between observed and expected
8
 

⊕ΟΟΟ 

VERY LOW 

CSH = cross-sex hormone; very low certainty rating = we have very little confidence in the effect estimate—the true effect is likely to be substantially different from 
the estimate of effect 

1
 Brown, 2104 [18], Gooren, 2013 [19], Kuroda, 2008 [20]. 

2
 Assessment began with a low certainty rating due to limitations of observational designs [17]. All studies used retrospective cohort designs.  

3
 Using the Newcastle-Ottawa Scale [14] and a scoring algorithm [35], the studies received poor to fair methodological quality ratings. Across studies a main area 
of concern was related to the selection of participants in terms of the questionable representativeness of the sample for the target population, the reliance on 
population estimates for risk comparisons in the two larger studies, and the lack of certainty that breast cancer was not present prior to initiating CSH therapy. 
Given these methodological concerns, this body of evidence was downgraded for risk of bias.  

4
 Despite some variability in demographics (e.g., veterans, age at CSH therapy initiation, nationality, surgical procedures), the study participants were all adult 
trans men which matched the key question. In terms of the interventions, the variability in dose, delivery and duration of CSH therapy was noted but acceptable. 
The smallest study (n = 186), which was conducted in Japan, was designed to provide evidence from a direct comparison between trans men who were exposed 
to CSHs and trans men who were not exposed to CSHs. This study, however, did not demonstrate that the intervention and control groups were indeed 
comparable. However, the two larger studies relied on indirect sources for their comparisons; both used expected breast cancer cases/rates drawn from general 
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population samples of women. Although there was some variability in descriptions, all three studies were interested in the detection of breast cancer. Given 
concerns regarding the comparison groups used in the two larger studies, this body of evidence was downgraded for indirectness.  

5
 The studies reported similar results for the effect of exposure to CSHs on risk of developing breast cancer in trans men. Any variations could be explained by 
differences in populations and CSH therapies. This body of evidence was not downgraded for inconsistency. 

6
 For assessing the risk of breast cancer, there was uncertainty regarding sufficient sample size to detect a difference between trans men exposed to CSHs and 
trans men who were not exposed to CSHs or the general population of women. Across studies the total number of cases of breast cancer (n = 3) was low. The 
confidence intervals across study effect estimates were wide. This body of evidence was downgraded for imprecision. 

7
 There was an insufficient number of studies (n < 10) for statistical evaluation of publication bias [17]; the search for studies was comprehensive. No factors (i.e., 
large effect, dose-response gradient, plausible confounders) were noted that would provide reasons to raise certainty in the evidence.  

8
 As per protocol we did not pool the available data; meta-analysis would not have been possible due to study heterogeneity and the lack of counts data for the 
comparison groups. 

9
 Brown, 2104 [18], Gooren, 2013 [19]. 

10
 Using the Newcastle-Ottawa Scale [14] and a scoring algorithm [35], the studies received fair methodological quality ratings. Across studies a main area of 
concern was related to the selection of participants who may not be representative of the target population, the reliance on population estimates for risk 
comparisons and the lack of certainty that breast cancer was not present prior to initiating CSH therapy. Given these methodological concerns, this body of 
evidence was downgraded for risk of bias.  

11
 Despite some variability in demographics (e.g., veterans, age at CSH therapy initiation, nationality), the study participants were all adult trans women which 
matched the key question. In terms of exposure to CSHs, the variability in dose, delivery and duration of CSH therapy was noted but acceptable. Both studies 
relied on indirect sources for their comparisons, drawing expected breast cancer cases/rates from general population samples of men. Although there was some 
variability in descriptions, both studies were interested in the detection of breast cancer. Given concerns regarding the uncertainty around the comparison groups 
used in both studies, this body of evidence was downgraded for indirectness. 

12
 The studies reported similar results for the effect of exposure to CSHs on risk of developing breast cancer in trans women. Any variations could be explained by 
differences in populations and CSH therapies. This body of evidence was not downgraded for inconsistency. 

13
 For assessing the risk of breast cancer, there was uncertainty regarding sufficient sample size to detect a difference between trans women exposed to CSHs 
and the general population of men. Across studies the total number of cases of breast cancer (n = 2) was low. This body of evidence was downgraded for 
imprecision. 
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Table S6: GRADE Evidence Profile for Pain Experienced by Trans Women during Breast Screening 

Quality Assessment 

Results 
Mean (SD) Score 

GRADE  
Certainty Rating  Number 

of 
Studies 

Design Risk of Bias Inconsistency Indirectness Imprecision 
Other 

Considerations 

Painfulness of Mammography (assessment point: post-mammography; assessed using: VAS administered by radiologist and study nurse) 

1
1 

cross-sectional
2
 serious

3 cannot 
assess

4 not serious
5
 

cannot 
assess

6 none
7 Scores ranged from 1.7 (2.1) 

to 2.0 (2.3)
8, 9

 
⊕ΟΟΟ 

VERY LOW 

Painfulness of Ultrasonography (assessment point: post-ultrasonography; assessed using: VAS administered by unknown study personnel) 

1
1
 cross-sectional

2
 serious

3
 

cannot 
assess

4
 

not serious
5
 

cannot 
assess

6
 

none
7
 0.5 (1.2)

9,10
 

⊕ΟΟΟ 
VERY LOW 

SD = standard deviation; VAS = visual analogue scale; very low GRADE certainty rating = we have very little confidence in the effect estimate—the true effect is 
likely to be substantially different from the estimate of effect 

1
 Weyers, 2010 [21]. 

2
 Assessment begins with a low certainty rating due to limitations of observational designs [17]. 

3 
In the absence of a widely accepted tool to assess the methodological quality of cross-sectional studies, a qualitative approach considering the selection of 
participants and measurement of study variables was used to assess the risk of bias for this cross-sectional study. Given that insufficient information was 
provided on the characteristics of study participants and non-participants, the validity and reliability of the outcome measure and outcome assessment 
procedures, this study was considered to be of low methodological quality and downgraded for risk of bias.  

4
 Because this was a single study, inconsistency could not be assessed.  

5 
Results from this study are based on data for 50 adult (mean age: 43.1 years, SD: 10.4 years) trans women who received two of the screening modalities of 
interest (mammography and ultrasonography) in a hospital-based setting in Belgium. All 50 participants received sex reassignment surgery (i.e., vaginoplasty) 
and 48 (96.0%) received breast augmentation. Forty-seven (94.0%) participants were currently taking estrogen replacement therapy and 2 (4.0%) were also 
taking anti-androgen therapy (i.e., cyproterone acetate). The population characteristics of this study are similar to the criteria specified by the key questions for 
this review, thus no serious concerns regarding the indirectness of this evidence were noted.  

6
 The sample size for this study was small (n = 50). Because no confidence intervals were provided, the precision of the study results could not be assessed. 

7
 There was an insufficient number of studies (n < 10) for statistical evaluation of publication bias [17]; the search for studies was comprehensive. No factors (i.e., 
large effect, dose-response gradient, plausible confounders) were noted that would provide reasons to raise certainty in the evidence. 

8
 Two post-mammography assessments of participant-experienced pain were conducted. One assessment was administered by a radiologist and the other by a 
study nurse. The mean (SD) pain scores from the assessments administered by the radiologist and study nurse were 1.7 (2.0) and 2.0 (2.3) points, respectively.  
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11 
 

9 
Data for this body of evidence were not statistically combined due to an insufficient number of studies.  

10
 The study personnel responsible for administering the post-ultrasonography assessment of experienced pain was not reported.   
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Section/topic  # Checklist item  
Reported 
on page #  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or both.  1 

ABSTRACT   

Structured summary  2 Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, 
participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and 
implications of key findings; systematic review registration number.  

2 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is already known.  4-5 

Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, 
outcomes, and study design (PICOS).  

5 

METHODS   

Protocol and registration  5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 
registration information including registration number.  

5 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow�up) and report characteristics (e.g., years considered, 

language, publication status) used as criteria for eligibility, giving rationale.  

5-6, 22 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify 
additional studies) in the search and date last searched.  

5-6 

Search  8 Present full electronic search strategy for at least one database, including any limits used, such that it could be 
repeated.  

Appendix 2 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, 
included in the meta�analysis).  

6 

Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes 
for obtaining and confirming data from investigators.  

6-7 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 
simplifications made.  

Appendix 1 
(p. 8-9, 19, 
28) 

Risk of bias in individual 
studies  

12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this was 
done at the study or outcome level), and how this information is to be used in any data synthesis.  

7 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  Not 
applicable 
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Section/topic  # Checklist item  
Reported 
on page #  

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including measures of consistency 

(e.g., I
2
) for each meta�analysis.  

7-8 

Risk of bias across studies  15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective 
reporting within studies).  

7-8 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating 
which were pre�specified.  

Not 
applicable 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at 
each stage, ideally with a flow diagram.  

8, 21 

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and 
provide the citations.  

8-9, 24-25, 
28-29, 
Appendix 4 
(p.2-3) 

Risk of bias within studies  19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).  8-9, 24-25, 
28-29, 
Appendix 4 
(p.4-5) 

Results of individual studies  20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each 
intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.  

9-13, 
Appendix 
4(p.6-7) 

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures of consistency.  Not 
applicable 

Risk of bias across studies  22 Present results of any assessment of risk of bias across studies (see Item 15).  9-13, 26-
27, 33-24, 
Appendix 
4(p.8-11) 

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).  Not 
applicable 

DISCUSSION   

Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to 
key groups (e.g., healthcare providers, users, and policy makers).  

13-14 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 
identified research, reporting bias).  

14-15 
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Section/topic  # Checklist item  
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on page #  

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications for future research.  15-16 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the 
systematic review.  

1 

 
From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097. 
doi:10.1371/journal.pmed1000097  

For more information, visit: www.prisma&statement.org.  
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