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Abstract

Background: Testosterone is one of the strategies that transmasculine persons can elect in order
to align physical traits to their gender identity. Previous studies have shown morphologic changes
in the genital tract associated with testosterone. Here, we aim to evaluate cervicovaginal cytology
specimens (Pap tests) and high-risk HPV (HR-HPV) testing from transmasculine individuals
receiving testosterone.

Methods: This is a retrospective cohort of 61 transmasculine individuals receiving testosterone
from 2013 to 2021. Cytologic diagnoses from 65 Pap tests were correlated with HPV status and
histologic follow-up and compared to the institutional data and a cohort of cisgender women with
atrophic changes.

Results: The median age was 28 years and median time of testosterone use was 3 years.
Transmasculine persons showed significantly higher rates of HSIL (2%) and unsatisfactory (16%)
when compared to the institutional data and atrophic cohort of cisgender women. After reviewing
slides of 46 cases, additional findings were noted: atrophy was present in 87%, glycogenated cells
were seen in 30% and Lactobacilli were substantially decreased in 89%. Among 32 available
HPV tests, 19% were positive for HR-HPV and 81% were negative. On histologic follow-up, all
HR-HPV-positive cases with abnormal cytology showed HSIL, while none of the HPV-negative
cases revealed HSIL.
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Conclusion: Our study cohort demonstrated a high percentage of abnormal Pap tests in
transmasculine persons receiving testosterone. Testosterone seems to induce changes in squamous
cells and shifts in vaginal flora. HR-HPV testing can be a useful adjunct in the workup of
abnormal Pap tests from transmasculine individuals.

Transgender Persons; Testosterone; Papanicolaou Test; Cervical Cancer; HPV

Introduction

Transmasculine individuals is a broad term that refers to persons who were assigned female
at birth, but identify themselves as male or within the masculine spectrum. The majority of
transmasculine individuals do not undergo gender-affirming hysterectomies according to the
2015 US transgender survey?; therefore, those persons maintain their cervix and are at risk
of developing cervical cancer.

After the implementation of screening programs based on cervicovaginal cytology and high-
risk HPV testing, cervical cancer incidence has substantially decreased. However, there are
notable barriers for the access of appropriate screening in transmasculine individuals with
evidence in the literature showing that they do not receive the same level of care in cervical
cancer screening when compared to cisgender women 22, Reasons for this disparity include
high rate of negative experiences reported by transgender individuals seeking healthcare,
insurance coverage denial, physical discomfort and emotional distress during cervicovaginal
sample collection and traditional gender representations of screening programs initiatives,
which primarily focus on cisgender women 2.

In addition to barriers in screening, morphologic changes in the genital tract following
testosterone may affect screening results 8-, Testosterone is one of the strategies that
transmasculine individuals can elect to align physical traits to their gender identity. A

few reports have shown that cytopathologic findings in cervicovaginal cytology specimens
(Pap tests) from transmasculine individuals receiving testosterone are more likely to be
unsatisfactory and show atrophic changes 19-13, In addition to cancer screening, Pap tests
can also reveal important information regarding vaginal infections and vaginal flora. To
the best of our knowledge only one study in the literature evaluated the vaginal flora in
transmasculine individuals receiving testosterone 14. Here, we aim to evaluate Pap tests,
HPV testing and vaginal flora in transmasculine persons receiving testosterone.

Materials and Methods

This is an institutional review board-approved retrospective cohort of transgender persons
receiving testosterone with available Pap tests performed at NYU Langone Medical Center
from December 2013 to December 2021. Available cytology slides were reviewed to
confirm diagnoses according to the Bethesda System of Cervicovaginal Reporting (TBS)
and to evaluate for additional findings not included in the original reports.
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HPV testing and histologic follow-up were retrieved from institutional laboratory
information systems. HPV testing was performed on samples collected in PreservCyt
Solution (Thinprep) by using the Roche Cobas 4800 HPV Test System Roche. Clinical

and demographic data were extracted from electronic health records, including age, race,
ethnicity, preferred pronouns, marital status, residence setting (urban or rural area), sexual
activity, type and duration of testosterone use, comorbidities, smoking history, and body
mass index. Rural areas were considered those with fewer than 2,500 residents as of March
201, 2021.

Cervicovaginal cytology results from transmasculine individuals were compared to
institutional data from 2015 to 2021 and a cohort of cisgender women with atrophy on
cervicovaginal cytology in 2021. The institutional data included all patients with a Pap
test and served as a general population control group. The cohort of atrophic patients was
selected by searching for the word “atrophy” in the pathology electronic medical record
and included only cisgender women as a control group in which atrophy would not be a
confounding factor. Only cisgender women with a cervix and within the same age range as
transmasculine individuals were included in the atrophic control group. To determine the
percentage of unsatisfactory Pap tests in cases with atrophic change, all unsatisfactory Pap
tests in 2021 were reviewed to determine the number of those cases with atrophy. Statistical
analysis was performed using Fisher’s exact test and Mann-Whitney test.

To better determine the accuracy of HPV testing to detect HSIL in transmasculine
individuals receiving testosterone, a review of the literature was performed and cases from
the current cohort were combined with those from the literature. Sensitivity, specificity,
positive predictive value, and negative predictive value were calculated based on histologic
outcome as the gold standard for the detection of HSIL. Cases with NILM Pap results
were also included in the analysis as negative cases for HSIL because histopathology is not
routinely obtained.

A total of 61 transmasculine persons receiving testosterone, with a median age of 28 years
old (range: 19-56), were included. A summary of clinical and demographic data is presented
in Table 1. Twenty-seven individuals self-identified as white (46%), 16 as black (28%),

and 15 as other race (26%). A total of 13 patients self-identified as Hispanic (22%). The
majority of patients were single (69%), resided in an urban area (98%), and were sexually
active (89%). The median time of testosterone use was 3 years (range: 0.2-25) and included
multiple different preparations, such as injectable testosterone cypionate (48/61), and
testosterone gel (11/61), 1 transdermic testosterone patch (1/61), and injectable testosterone
enanthate (1/61). Comorbidities included anxiety and/or depression in 24 patients, asthma
in 12, endocrine disorders (e.g., diabetes, polycystic ovary syndrome) in 6, and conditions
associated with immunosuppression (e.g., HIV infection, autoimmune disease) in 3.

A total of 65 Pap tests results were available with a trend of increase of cases in the last
years (39 cases from 2020-21, 24 cases from 2018-19, and 2 cases from before 2017). The
final diagnoses included 48 negative for intraepithelial lesion or malignancy (NILM) (74%),
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10 unsatisfactory (16%), 4 atypical squamous cells of undetermined significance (ASC-US)
(6%), 1 low-grade squamous intraepithelial lesion (LSIL) (1%) and 2 high-grade squamous
intraepithelial lesions (HSIL) (3%) (Table 2). The main reason for unsatisfactory cytology
was scant squamous cell cellularity (9/10), while 1 case had obscuring inflammation. An
endocervical component was seen in 72% of cases (47/65) and no cases of glandular cell
abnormalities were identified.

When compared to the institutional cytologic data (n=80,385), transmasculine persons
showed significantly lower rates of NILM (74% vs 83.9%; p=0.04) and higher rates of HSIL
(3% vs 0.3%; p=0.02) and unsatisfactory (16% vs 2%; p<0.0001). Similarly, compared

to the atrophic cohort of cisgender women (n=439), transmasculine individuals showed
significantly lower rates of NILM (74% vs 92%; p<0.0001) and higher rates of HSIL (3%
vs 0%; p=0.02) and unsatisfactory (16% vs 2%; p<0.0001). The median age in the atrophic
cohort of cisgender women was 54 years (range: 21-56), which is significantly higher than
in transmasculine individuals in this study (p<0.0001).

Co-testing for high-risk HPV was performed on 32 cases in this cohort which included 6
positive and 26 negative results (Table 3). The corresponding cytologic diagnoses for the
HPV-positive cases included 2 NILM, 2 ASC-US, and 2 HSIL, while the HPV-negative
cases included 22 NILM, 1 ASC-US, and 3 unsatisfactory results. Histologic follow-up was
available in 20 cases; histologic HSIL was diagnosed in all 4 cases with abnormal cytology
and HPV-positive results, while all HPV-negative cases had benign histologic follow-up. The
4 cases of histologic HSIL were diagnosed in 3 patients; 2 of them had a history of persistent
HSIL for several years and systemic autoimmune diseases, while 1 received a first diagnosis
after a NILM result 2 years prior and had no associated comorbidities.

Due to the limited number of cases with HPV co-testing in this cohort, we combined our
cases with those from studies in the literature 11-13 for statistical analysis to better determine
the accuracy of HPV testing in the detection of HSIL in transmasculine individuals receiving
testosterone. A total of 72 HPV tests with either concurrent negative cytology or histologic
follow-up were included (Table 3). HPV testing sensitivity in the combined data was 100%,
specificity 87%, positive predictive value 36%, and negative predictive value 100% for the
detection of HSIL.

Slides were reviewed for the 46 cases available and additional findings not included in

the pathology reports were noted. Atrophy (shown in Fig. 1a), a known mimicker of
HSIL, was present in 87% (40/46), including those with ASCUS (shown in Fig. 2a),

LSIL (shown in Fig.2b), and HSIL (shown in Fig.2c). Even cases with unsatisfactory Pap
tests showed atrophic changes in the scant cells available for evaluation. There was no
significant difference in the duration of testosterone exposure between patients with and
without atrophic changes (mean time of testosterone use: 2.4 + 2.0 years in the group
without atrophy vs 6.0 £ 5.4 years in the group with atrophy; p= 0.07). Glycogenated cells
(shown in Fig. 1b), which can be mistaken for koilocytes, were seen in 30% (14/46).

Lactobacilli were substantially decreased in 89% (41/46) (shown in Fig. 3a) and no evidence
of cervicovaginal infection was detected. All cases with atrophic changes showed near
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absence of Lactobacilli. Of the 6 cases without significant atrophic changes, 2 cases showed
predominantly intermediate squamous cells and overall decrease in Lactobacilli (shown

in Fig. 3b), while the remaining 4 cases revealed numerous superficial squamous cells

with abundant Lactobacilli (shown in Fig. 3¢) in 3 cases and absence of Lactobacilli

in 1 case. Patients with near absence in Lactobacilli were receiving testosterone for
significantly longer time when compared to those with presence of Lactobacilli (mean time
of testosterone use: 5.9 + 5.3 years in group with near absence of Lactobacillivs 1.8 £ 1.6
years in group with Lactobacilli; p= 0.017).

Discussion/Conclusion

Our study cohort demonstrated a high percentage of abnormal cervicovaginal cytology tests
in transmasculine persons receiving testosterone, including previous reported high rates

of unsatisfactory Pap tests, mainly due to scant squamous cell cellularity. In contrast to
previous studies 10-13.15 we found a higher percentage of HSIL in our population, when
compared to our institutional data and cohort of cisgender women with atrophic changes.
The increased rate of HSIL could be due to the relatively small sample size, but other
factors may play a role. One possible explanation is the fact that transmasculine individuals
are under-screened when compared to cisgender women which could potentially contribute
to the progression of cervical lesions. The vast majority of our transmasculine patients

do not receive preventive care in our institution and are referred for gender-affirming

care; therefore, this cohort is composed of a selected group and may not represent the
general transmasculine population. Another consideration that might influence higher rates
of HSIL in this cohort compared to others in the literature is sexual behavior in large urban
centers16-18,

The diagnosis of HSIL in transmasculine persons receiving testosterone can be challenging
due to a high percentage of atrophic changes, showing hyperchromatic crowded groups of
cells with increased nuclear to cytoplasmic ratio. These findings are not commonly seen

in young individuals and can represent a diagnostic pitfall for HSIL not only in cytology,
but also in histologic specimens 8. Due to frequent atrophic changes and unsatisfactory Pap
tests, HPV testing can aid in the screening of transmasculine individuals. HPV testing has a
high sensitivity for the detection of HSIL and has been shown to be useful in follow-up of
unsatisfactory Pap tests 1920, In the analysis of cases compiled from our cohort and studies
in the literature, HPV testing showed an elevated sensitivity for the detection of HSIL in
transmasculine individuals receiving testosterone. One of the barriers to cervical cancer
screening in transmasculine individuals is the procedure of Pap test sample collection by the
provider, which can lead to physical discomfort, especially in those receiving testosterone,
and significant psychological distress, increasing negative experiences towards healthcare
providers 2. An alternative for patients who decline screening due to discomfort with pelvic
examination is the use of self-collected vaginal swabs, which were shown to have moderate
concordance with provider-collected HPV testing and a high acceptability by transmasculine
individuals 21.22,

There was a prominent change in vaginal flora in transmasculine individuals with significant
decrease in Lactobacilli associated with longer exposure time to testosterone. To our
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knowledge, only one study evaluated the vaginal microbiome of transmasculine persons
using molecular techniques and showed very little relative abundance of Lactobacilli and
high microbial diversity in the majority of transmasculine individuals 14. Transitions in
vaginal flora and microbiota with predominance of non-Lactobacillus species in cisgender
women have been associated with HPV infection?3. Changes in vaginal flora are usually
associated with bacterial vaginosis 24, which is frequently seen in cisgender women 2%:26,
However, in this cohort, none of the transmasculine patients showed clinical or cytologic
evidence of bacterial vaginosis, suggesting that changes in vaginal flora secondary to
testosterone might have different implications when compared to cisgender women of
reproductive age.

One of the limitations of our study is its relatively small sample size, therefore definite
conclusions cannot be reached. However, it still represents one of the largest cohorts of
transmasculine individuals in which cytology slides were reviewed with available high-risk
HPV testing and histologic follow-up. Other limitations include the retrospective nature of
the study and the fact that our institution is a large tertiary care center in which the majority
of patients do not receive their primary care, contributing to incomplete information on HPV
vaccination and history of cervical cancer screening.

In conclusion, this study demonstrated a high percentage of abnormal Pap tests in our

cohort of transmasculine persons receiving testosterone with changes in squamous cells

that can represent diagnostic pitfalls. High-risk HPV testing can aid in the detection of
precursor lesions due to its high sensitivity for HSIL detection. The vaginal flora of
transmasculine individuals show a shift with a decrease in Lactobacilli following the use

of testosterone, which might have implications for vaginal infections. A better understanding
of the pathophysiologic impact of long-term testosterone therapy can improve healthcare and
contribute to developing healthcare strategies for transmasculine persons.
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Atrophic pattern. () Syncytial-like sheet of parabasal and basal cells (Papanicolaou, 400X).

(b) Glycogenated cell with perinuclear halo and yellow pigment (Papanicolaou, 600X).
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Abnormal squamous cells in atrophic background. (a) ASC-US with binucleation and
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trinucleation (solid arrow) and parabasal cells (dashed arrow). (b) LSIL with mild nuclear
size increase, irregular nuclear membranes and perinuclear halo (solid arrow) and atrophy

(dashed arrow) (Papanicolaou, 400X). (c) HSIL with discohesive cells with increased

nuclear to cytoplasmic ratio and irregular nuclear contours (solid arrow) and parabasal cells
(dashed arrow) (Papanicolaou, 600X).
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Fig. 3:

Vagginal flora. (a) Absence of Lactobacilliin an atrophic background (Papanicolaou, 600X).
(b) Absence of Lactobacilliin test composed predominantly by intermediate squamous
cells (Papanicolaou, 600X). (c) Abundant Lactobacilli and superficial squamous cell
(Papanicolaou, 600X).
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