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Abstract

Purpose

1t is recognized that sex hormones, including gender affirming hormone therapy (GAHT), affect the rate
of erythropoiesis, demonstrated in complete blood count (CBC) measurements. While exogenous hormo-
nal impact is understood, established reference ranges are based on sex assigned at birth, signifying
endogenous hormone states. Leading organizations providing GAHT guidelines recommend using af-
firmed gender when assessing laboratory values. This study sought to further the understanding of the
impact GAHT may have on hematological values through a statistical comparison of gendered adult

laboratory values and population means.

Methods

A retrospective chart review of patients who received transgender healthcare at an urban university
health system was performed. Electronic medical record documentation of transgender and gender di-
verse (TGD) patients on GAHT, meeting study criteria, allowed for categorical analysis of transmascu-

line and transfeminine cohort hematological laboratory values and comparison to adult cisgender la-
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boratory derived population means.

Results

Criteria for analysis was met for 139 transmasculine and 57 transfeminine patients. Data identified sta-
tistically significant difference in transmasculine cohort red blood cell (RBC) means as well as hemato-
crit (Hct) means from those of both established cisgender male and cisgender female adult laboratory

derived population mean values.

Conclusions

An advanced understanding of the impact of GAHT on common laboratory values is critical. Transmas-
culine RBC and Hct means existing between laboratory established adult cisgender male and cisgender
female population means may impact the proper diagnosis and treatment of hematological based clini-
cal conditions. Further research studies on hematological laboratory values of the TGD population may

improve the equity and quality of care received.

Key Words: Transgender health, gender affirming care, hormonal replacement therapy, laboratory ref-

erence standards, complete blood count monitoring

Introduction

Transgender patients face numerous health dispari-
ties often as a result of stigma, discrimination, and
poor access to health care.''® As the recognized
population of transgender and gender diverse
(TGD) patients accessing gender-affirming hor-
mone therapy (GAHT) increases, the need for re-

search continues to ensure best care 1s received.

Clinicians may face unique challenges when treat-
ing TGD patients.'""® Clinician knowledge and ex-
perience in the care of gender minority patients is
variable and unique physiology can result from
gender-affirming medications, including hormone

therapy, and surgeries.

It is recognized that the rate of erythropoiesis is
affected by sex hormones. Complete blood count
(CBC) measurements reflect this physiological
phenomenon that is best explained by a presumed
adaptation of the erythropoietin-renal circuit, as

cisgender males have a relatively higher mean he-

moglobin (Hgb) and hematocrit (Hct) when com-
pared to cisgender females. Interestingly, the an-
thropological purpose of this physiological occur-
rence is not yet clear.'"* GAHT alters testosterone
concentration, affecting CBC measurements of red
blood cells (RBC), Hct and Hgb. These values will
decrease in those on estrogen therapy and increase

in those on testosterone therapy.'*'®

While it is understood that exogenous hormones
impact laboratory studies, such as the aforemen-
tioned hematological values, established reference
ranges are based on sex assigned at birth, signify-
ing endogenous hormone states. Leading organiza-
tions providing GAHT guidelines have recom-
mended using affirmed gender when assessing la-
boratory values, as it is assumed to be the closest
available reference that reflects the patient’s physi-

ology."™

Numerous studies have reported changes in CBC

values of RBC, Hct and Hgb, as well as triglycer-
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ide, liver enzymes, and prolactin levels associated
with GAHT."’ Current research has demonstrated
that a steady states of changes in Hct and Hgb are
noted by at least 12 months of stable GAHT, if not
earlier.'®'” Recent publications have established
hematological reference intervals for transgender
individuals on stable GAHT, bearing clinical rele-
vance. These validated laboratory studies confirm
recommendation that hematological parameters of
transgender individuals on stable GAHT should be
evaluated against hormonally congruent cisgender

individuals’ reference ranges.'”

Recognizing these reference intervals (RI) greatly
aid in interpretation of hematology laboratory val-
ues for transgender individuals. Particularly, RI
assist clinicians in diagnose of conditions such as
anemia, polycythemia, erythrocytosis, and thalasse-
mia, in providing optimal care, and in laboratory

resource stewardship. !5

As 70% of clinical decisions are supported by la-
boratory values, identification of accurate reference
ranges may lead to the prevention of over or under-
diagnosing TGD patients for numerous conditions,
improvement of equity, as well as impact quality of
care.'® This retrospective chart review sought to

further the understanding of how GAHT may im-

pact hematological values of TGD patients through

statistical comparison with cisgender values.

Materials and Methods

A retrospective chart review of patients who re-
ceived gender affirming medical care from the De-
partment of Family Medicine at Oregon Health &
Science University (OHSU), an urban university
health system in Portland, Oregon was performed.
This study was approved by the OHSU Institution-
al Review Board and a waiver of patient consent

was granted.

Inclusion Criteria

Primary inclusion data included: TGD patients;
active GAHT care received from June 1, 2014 -
June 1, 2019 with laboratory confirmation of hor-
mone level; twelve months or greater treatment on
GAHT; adults of reproductive age range, as de-
fined by the Centers for Disease Control and Pre-
vention (CDC) as 15-44 years of age (definition at
time of this study); recorded body mass index
(BMI) withing the last twelve months; and non-
smoker status.” Secondary exclusion criteria in-
cluded prescribed medication or diagnosed health
conditions known to alter the lab values of interest.
(Figure 1) GAHT dosing guidelines of leading or-
ganizations determined the absolute maximum and

minimum dosages included in the study.'™
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Figure 1: Secondary Exclusions Based on Medical

Condition or Prescribed Medication

Secondary exclusion criteria of medical conditions
and drugs are illustrated in the context of transmas-
culine patients, transfeminine patients, and hemato-

logical lab values.

Deep venous thrombosis (DVT); Pulmonary embo-
lus (PE); Human immunodeficiency virus (HIV);

Chronic obstructive pulmonary disease (COPD)

Cohort Data

Data retrieval was performed through the Oregon
Clinical and Translational Research Institute using
Cohort Discovery, a web-based tool allowing co-
hort count data for research purposes. Patients were
identified utilizing electronic medical record
(EMR) documentation of 1) transgender, non-
binary, or genderqueer identity via a structured sex-
ual orientation and gender identity (SOGI) data
field, 2) through sex and gender discordance, or 3)
diagnosis of gender dysphoria or other similar di-
agnosis utilizing International Classification of

Diseases (ICD) codes.**

The sample of TGD patients was classified as 1)
transmasculine (any patient assigned female at
birth and taking testosterone-based gender affirm-
ing hormone therapy) and 2) transfeminine (any
patient assigned male at birth and taking estrogen-
based gender affirming hormone therapy). This
definition includes patients who identify as non-

binary and are on gender affirming hormone thera-

py.

Laboratory Analysis
The CBC values included in this study were the

initial laboratory collection after at least twelve

months of stable GAHT. These venipuncture sam-
ples were collected in lavender top ethylenedia-
minetetraacetic acid (EDTA) tubes with minimum
of 1ml of whole blood and were analyzed at no
more than 24 hours from time of collection per la-
boratory protocol. Two labs at OHSU, both accred-
ited by the College of American Pathologists, pro-
cess CBC samples collected in the outpatient set-
ting. All university labs use Sysmex XN analyzers
for CBC’s and differentials and use RI derived

from the Sysmex literature.

RBC (1076 /uL), Het (%), and Hgb (g/dl) are refer-
enced by sex denoted as male and female, and per-
tinent to this study, adult age strata of 18-150
years. RI include the following: RBC cisgender
male reference range of 4.5-6.0 1076/uL; RBC cis-
gender female reference range of 4.0-5.2 10"6/uL;
Hct cisgender male reference range of 41.0-53.0 %;
Hct cisgender female reference range of 36.0-
46.0%. Hgb cisgender male reference range of 13.5
-17.5 g/dl; and Hgb cisgender female reference
range of 12.0-16.0 g/dl.
mean (p) included: RBC cisgender male value of
5.25 1076/uL and cisgender female value of 4.6
1076/uL; Het cisgender male value of 47% and cis-

Laboratory population

gender female value of 41 %; and Hgb cisgender
male value of 15.1 g/dL and cisgender female val-
ue of 14.0 g/dL.

Data were analyzed using categorical analysis of
transmasculine and transfeminine patients’ mean
laboratory values and compared against standard
RI and population mean values using a single sim-

ple Z score.

Results
Initially 796 TGD patients were identified. After
exclusion of 600 TGD patients, the sample includ-
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ed 139 transmasculine patients for review for RBC, Hct and Hgb; 57 transfeminine patients for RBC and
Hgb, and 56 transfeminine patients for Hct.(Figure 2) Transmasculine patient cohort average age was
27.85 years and average BMI 27.39, range of 18.23-46.78. Transfeminine patient cohort average age was
30.79 years, and average BMI 26.39, range 17.05-40.69. Hematological findings in regard to specific
GAHT formulation, dose, route of administration including oral, topical, or injection, were not analyzed

nor reported as categorical sample size did not achieve statistical significance.

| TOoo TCGD patients identified

IE— 1S5S Lalb tirmirge®

—————— 112 Smoking history within 12 months
- 1O Mot prescecriboed GaAaTIo
- 58 Secondary Exclusions (Figure 1)
- 33 MNo Gl labs
- 16 ™o recorded labs
- 15 Falscly included as TG ideni Noed
- 10 I'rescribed more than one form of GoAHD
- [ Tnconsistent GAHT dosing

—— 3 GAFTT excoocding maximum dose '

e Bo Other exclusions

19
E—— 139 Tramsmasculine paticmrs
—— S7 Transfemimnine patients

Figure 2: Transgender and Gender Diverse Patient Exclusion Criteria

Study cohort as delineated by primary exclusion criteria.
*Hormonal labs were not collected within one week of lab value of interest.

Transgender and gender diverse (TGD); Gender affirming hormone therapy (GAHT)

Transfeminine cohort RBC mean of 4.56 1076/uL correlates to cisgender female population mean value
of 4.6 1076/uL with p value >0.05. In contrast, transmasculine cohort RBC mean of 5.12 1076/uL re-
veals a statistically significant difference from cisgender male population RBC mean value of 5.251076/
puL with p-value <0.00001, as well as from cisgender female population RBC mean value of 4.6 1076/uL
with p-value of <0.0001.(Table 1, Figure 3)

Figure 3. Transgender vs Cisgender Red Blood Cell, Hematocrit, and Hemoglobin Values

RBC {1076 / uL) - Cisgender male value Lict (%6): Cisgender male value b (wdl ) Cisgender male value

I
Het (24): Cisgender lemale value gb (g/dl ) Cisgender lemale value
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PopulationMean

Transmasculine

Transfeminine

Statistical significance from cisgender male and cisgender female red blood cell (RBC) and hematocrit

(HCT) population mean is demonstrated in the transmasculine study cohort. Significance to cisgender female

and cisgender male values are reported as: *** p <.0005

Red blood cell (RBC); Hematocrit (Hct); Hemoglobin (Hgb)

Table 1. Red Blood Cell Transgender vs. Cisgender Laboratory Values

RBC: Cisgender Male Lab Values

RBC: Cisgender Female Lab Values

Standard
Reference

Standard
Reference

Range Range

(106/uLl) | Transmasculine | Transfeminine (10/uLl) |Transmasculine |Transfeminine
Population Population
Mean (1) 5.25 Mean (u) 4.6
Population Population
Wariance (G2)| 0.140625 WVariance (G2) 0.09
Standard Standard
Devwviation 0.375 Deviation 0.3
Sample Mean 5.12 4.56 Sample Mean 5.12 4.56
Sample Size 139 57 Sample Size 139 57
Z Score =-4.08714 =13.8917 Z Score 20.4357 =1.0066
p-value =.00001 =.00001 p-value =.00001 0.3125

Transmasculine cohort red blood cell (RBC) mean revealed a statistically significant difference from
cisgender male as well as cisgender female population mean value (p-values <0.0001). Transfeminine

cohort RBC mean correlated to cisgender female lab value (p values >0.05).

Transfeminine cohort Het mean of 41.17% correlates to cisgender female population mean value of
41% with p value >0.05. Again, in contrast, transmasculine cohort Hct mean of 46.06% reveals a statis-
tically significant difference from cisgender male population mean Hct value of 47% with p-value
0.0022, as well as from cisgender female population mean Hct value of 41% with p-value of <0.0001.
(Table 2, Figure 3)

Table 2. Hematocrit Transgender vs. Cisgender Laboratory Values

Hct: Cisgender Male Lab Values Hct: Cisgend er Female Lab Values
Standard Standard
Reference Reference
Range Range
(%) Transmasculine | Transfeminine (%) |Transmasculine |Transfeminine

Population Population
Mean (u) 47 Mean (u) 41
Population Population
Variance (c2) 0 Variance (c2) 6.25
Standard Standard
Deviation 3 Deviation 2.5
Sample Mean 46.06 41.17 Sample Mean 46.06 41.17
Sample Size 139 56 Sample Size 139 56
Z Score -3.69415 -14.54258 Z Score 23.86261 0.50887
p-value 0.00022 <.00001 l_p-value <.00001 0.61006
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Transmasculine cohort hematocrit (Hct) mean revealed statistically significant difference from cisgender

male population mean (p value of <0.0005) as well as cisgender female value (p value of <0.0001).

Transfeminine cohort Hct mean correlated to cisgender female value (p value >0.05).

Transfeminine cohort Hgb mean of 13.92 g/dL correlates to cisgender female population mean value of

14 g/dL with p-value >0.05. Similarly, transmasculine cohort Hgb mean of 15.25 g/dL also reveals con-

gruence to cisgender male population mean value of 15.1 g/dL with p-value 0.07672.(Table 3, Figure 3)

Table 3. Hemoglobin Transgender vs. Cisgender Laboratory Values

Hgb: Cisgender Male Lab Values Hghb: Cisgender Female Lab Values
Standard Standard
Reference Reference
Range Range
(g2/dL) | Transmasculine | Transfeminine (g/dL) [Transmasculine |Transfeminine
Population Population
Mean (u) 15.1 Mean (u) 14
Population Population
Variance (G2) 1 Variance (c2) 1
Standard Standard
Dewviation 1 Deviation 1
Sample Mean 15.25 13.92 Sample Mean 15.25 13.92
Sample Size 139 57 Sample Size 139 57
Z Score 1.76847 -8.9088 Z Score 14.73728 -0.60399
p-value 0.07672 <.00001 p-value <_00001 0.5485

Transmasculine cohort hemoglobin (Hgb) mean correlated to cisgender male population mean value (p-

value 0.07672). Transfeminine cohort Hgb mean correlated to cisgender female population mean value

(p-value >0.05).

Discussion

This retrospective chart review study sought to fur-
ther the understanding of GAHT impact on hemato-
logical values of TGD patients through statistical
comparison with cisgender values. Individuals re-
ceiving gender-affirming care at an urban universi-
ty were identified utilizing EMR documentation
through SOGI data field, sex and gender discord-
ance, or diagnosis of gender dysphoria or similar
diagnosis. The TGD cohort were between the ages
of 18-44, non-smokers, on GAHT for at least
twelve months, meeting dosing guidelines of lead-
ing organizations, and had available laboratory data
of interest not altered by excluded medication ther-
apy or health conditions. Transmasculine and trans-
feminine cohorts were determined by sex assigned

at birth and treatment with testosterone or estrogen

based GAHT.

From an identified pool of 796 TGD individuals,
139 transmasculine patients with average age of
27.85 and BMI of 27.39, and 57 transfeminine pa-
tients with average age of 30.79 years and BMI
26.39 met study criteria and had at least one labora-
tory value available for analysis. The majority of

patients had multiple laboratory values recorded.

Per data analysis, the transfeminine cohort’s hema-
tological; RBC, Hct, and Hgb; values align with
cisgender female adult laboratory population mean
values. Specifically, transfeminine RBC mean of
4.56 10"6/uL, cisgender female reference range of
4.0-5.2 1076/uL with population mean of 4.6 1076/

puL; Hct mean of 41.17%, cisgender female refer-
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ence range of 36.0-46.0% with population mean of
41%; Hgb mean of 13.92 g/dl, cisgender female
reference range of 12.0- 16.0 g/dl with population
mean of 14 g/dl, revealed congruence. This finding
echoes the current practice endorsed by leading
organizations and recent research.'*'*!'® Likewise,
transmasculine values for Hgb with mean of 15.25
g/dl, cisgender male reference range of 12.0-16.0 g/
dl with population mean of 15 g/dl, align with the
current established cisgender male adult laboratory
population mean value and also support this prac-

tice.

In contrast, transmasculine cohort RBC mean value
revealed statistically significant differences from
both established cisgender male and cisgender fe-
male adult laboratory defined population mean val-
ues. The transmasculine cohort mean RBC of 5.12
10°6/uL, when compared to the cisgender male
reference range 4.5-6.0 10"6/uL with population
mean of 5.25°6/uL, and to the cisgender female
reference range of 4.0-5.2 1076/uL with population
mean of 4.610"6/uL, was found to have p-value of
<.00001, revealing incongruence to both cisgender
male and cisgender female values. Transmasculine
cohort Hct mean of 46.06% reveals a statistically
significant difference from cisgender male popula-
tion mean Hct value of 47%, as well as from cis-
gender female population mean Hct value of 41%
with respective p-values of 0.00022 and <0.0001.

Transmasculine cohort RBC and Hct means were
below the cisgender male and above the cisgender
female defined adult laboratory population stand-
ard means. Implications of this finding bear clinical
significance when considering hematological con-
ditions of anemia and polycythemia, as both condi-
tions are based on laboratory values including
RBC, Hct, and Hgb. Transmasculine cohort RBC

and Hct mean existing between laboratory estab-
lished adult cisgender male and cisgender female
population mean may impact the proper diagnosis
and treatment of both conditions. Transmasculine
patients may become anemic at higher values than
the general cisgender female population and lower

values than the general cisgender male population.

This study revealed additional clinical relevance in
care of the TGD population. 16 patients had neither
hormone nor hematological lab records (2%), sug-
gesting differing provider care styles as well as po-
tential patient facing barriers. While no conclusion
can be reached upon this data, it does serve as a
reminder to follow leading organizations gender
affirming care guidelines when possible. As does
the finding of 3 patients excluded for higher dosing
than our absolute maximum dosages allowed in the

study, based on current guidelines.'™

It is well established that rates of smoking in the
TGD community are higher than the national aver-
age as two nationally representative studies have
shown smoking prevalence ranges from 27.2-
35.5%.2°%2 The reported rate of tobacco smoking in
the general population of the United States was
14.2% in 2019.%7° Data revealed that 112 (or
14%) of TGD patients on GAHT were current to-
bacco smokers or had a quit date within twelve
months of laboratory value collection. Criteria of
non-smoker status yielded a considerable number
of individuals excluded from the study. The poten-
tial impact from this excluded cohort on analysis of

hematological values is unknown.

Higher prevalence of tobacco use in the TGD com-
munity coincides with higher risk for tobacco relat-
ed negative health outcomes. Additionally, tobacco

smoking has been shown to affect hematological
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values, specifically contributing to increases of Hct
and Hgb.*? Studies investigating these effects in the
context of concurrent GAHT are limited. Defini-
tively, ongoing studies of more robust data reposi-

tories are needed.

Limitations

As GAHT hormonal formulations were variable in
agent, dose, and route of administration, further
categorization of cohorts, based on each combina-
tion of variables, was not performed for the purpos-
es of this study as these multiple cohorts did not
reach level of statistical significance. Inconsistent

and variable GAHT use also was not parsed. Anal-

TGD patients are a difficult-to-obtain subclass of ysis of hematological laboratory value findings in

the larger majority, making up only 0.59% of the
population in Oregon.*’ For this reason, a prospec-
tive specimen collection was not performed. Ra-
ther, a retrospective chart review was conducted as
this analysis is acceptable for in the guidelines
when studying lab values for a subclass of the pop-

ulation that is difficult to obtain.’

Limited sample size, retrospective design study
which compromised timing and nature of laborato-
ry collections available for analysis, limited type,
and depth of statistical analysis of study data, and
single institutional practice norms may have affect-
ed the strength of this study. Moreover, initial
search criteria may not have been sufficient to cap-
ture all patients who could have qualified for this
study.*' Cohort difference in average age and BMI
also may have affected the summative clinical im-

pact of this study.

Further study interpretation limitations include lack
of study cohort pre-GAHT baseline hematological
laboratory values nor a comparison of these values
to those presented. Also, for purposes of the study,
the categories of transmasculine and transfeminine
were used — based on sex assigned at birth and type
of GAHT. This definition includes individuals who
identify as non-binary, genderqueer, or other, and
are on GAHT. Future study of expanded cohorts
reflecting individuals’ identified gender hematolog-
ical laboratory values could be conducted to reveal
the full extent and impact of GAHT.

regard to specific GAHT variable combinations

may be considered for future studies.

Conclusion

GAHT alters testosterone concentration, affecting
CBC measurements of RBC, Het and Hgb. Leading
organizations providing GAHT guidelines rely on
testing of laboratory values to provide best care and
avoid complications of treatment for the TGD com-
munity. Discordance with gendered hematological
laboratory values, foundational to best practices,
may contribute to transmasculine individuals' risk
of health inequities. Ongoing research studies on
hematological laboratory values of the TGD popu-
lation are suggested. These studies may lead to the
prevention of over or under-diagnosis of clinically
significant medical conditions of TGD patients and

improve the equity and quality of care.

Acknowledgments: None

Authorship confirmation/contribution statement:
Amy L. Wiser, MD, IBCLC: Conceptualization
(supporting), Writing — original draft (equal), Writ-
ing — review & editing (lead); Leanna M. Knight,
MD: Conceptualization (lead), Investigation (lead),
Data curation (lead), Formal analysis (lead), Writing
— original draft (equal);

PA-C:
(supporting), Investigation (supporting), Data cura-

Danielle  Satow, Conceptualization

tion (supporting), Formal analysis (supporting);
Carl G. Streed Jr., MD, MPH: Writing — review &

AJMCRR, 2025

Volume 4 | Issue 2 | 9 of 13



editing (supporting); Frank G. Dowling, MD: Writ-
ing — review & editing (supporting); Eric M. Wiser,
MD: Writing — review & editing (supporting),

Funding acquisition (lead).

Author disclosure statement:

Streed reports salary support from a National Heart,
Lung, and Blood Institute career development grant
(NHLBI 1K01HL151902), an American Heart As-
sociation grant
(20CDA35320148), the Doris Duke Charitable
Foundation (2022061), and the Boston University

School of Medicine Department of Medicine Ca-

career development

reer Investment Award. Streed is on the board of
the US Professional Association for Transgender
Health and receives consulting fees from Everly
Well, L’Oreal, The Texas Health Institute, and the
Research Institute for Gender Therapeutics all un-
related to this work. Other authors report no finan-

cial support nor conflict of interest.

Funding statement:

Knight received a 2019 summer student stipend
provided by the University of Rochester CACHED
office in support of this project. Other authors re-
port no funding support.

Disclaimer:

The content is solely the responsibility of the au-
thors and does not necessarily represent the official
views of the National Institutes of Health, Ameri-
can Heart Association, Doris Duke Charitable

Foundation, or their employers.

Presentations:

Dr Knight, Mx Satow, Dr A Wiser presented the
poster “Laboratory Value Intervals for Patients on
Hormone Therapy who Identify as Transgender” at
the 40th GLMA Annual Conference in San Francis-

co, California in October 2022. Dr Knight also pre-
sented the lecture “Caring for Patients Who Identi-
fy as Transgender: Lab Values and the Role of Pa-
tient Encounter Documentation in Enabling Re-
search and Patient Care” at the University of Roch-
ester School of Medicine Student Research Sympo-
sium in Rochester, New York in October 2019.

Abbreviations:

treating transgender and gender diverse (TGD)

gender-affirming hormone therapy (GAHT)

hemoglobin (Hgb)

hematocrit (Hct)

red blood cell count (RBC)

Oregon Health & Science University (OHSU)

electronic medical record (EMR)

structured sexual orientation and gender identity
(SOQGI)

International Classification of Diseases (ICD)

References

1. Coleman E, Radix AE, Bouman WP, et al.
WPATH: Standards of care for the health of
transgender and gender diverse people, Version
8. Int J Transgend Health 2022;23(Suppl 1):S1-
S259;doi: 10.1080/26895269.2022.2100644.

2. Thompson J, Hopwood RA, de Normand S, et
al. Fenway Health. Medical care of trans and
gender diverse adults. Boston, MA; 2021.
Available from: https://fenwayhealth.org/wp-
content/uploads/Medical-Care-of-Trans-and-
Gender-Diverse-Adults-Spring-2021-1.pdf.
[Last accessed: October 11, 2023].

3. Deutsch MB. UCSF Center for Transgender
Excellence. Guidelines for the primary and gen-
der-affirming care of transgender and gender
nonbinary people. San Francisco, CA. 2016.
Available
guidelines [Last accessed: October 11, 2023].

from:  https://transcare.ucsf.edu/

AJMCRR, 2025

Volume 4 | Issue 2 | 10 of 13



. Hembree WC, Cohen-Kettenis PT, Gooren L,
et al. Endocrine treatment of gender-dysphoric/
gender-incongruent persons: An Endocrine So-
ciety Clinical Practice Guideline. J Clin Endo-
Metab  2017;102(11):3869-3903;doi:
10.1210/jc.2017-01658. Erratum in: J Clin En-
docrinol Metab 2018;103(2):699;doi: 10.1210/
jc.2017-02548. Erratum in: J Clin Endocrinol
Metab 2018;103(7):2758-2759;doi:  10.1210/
jc.2018-01268.
. 2015 U.S. Transgender Survey. Oregon State

crinol

Report. National Center for Transgender Equal-
ity. Washington DC; 2017. Available from:
http://www.transequality.org/sites/default/files/
docs/usts/USTSORStateReport(1017).-pdf.
[Last accessed: May 17, 2024].

. Clark KD, Sherman ADF, Flentje A. Health
insurance prevalence among gender minority
people: a systematic review and meta-analysis.
Transgend  Health  2022;7(4):292-302;doi:
10.1089/trgh.2020.0182.

. Macapagal K, Bhatia R, Greene GJ. Differ-
ences in healthcare access, use, and experiences
within a community sample of racially diverse
lesbian, gay, bisexual, transgender, and ques-
tioning emerging adults. LGBT Health 2016;3
(6):434-442;doi: 10.1089/1gbt.2015.0124.

. Gillani B, Prince DM, Ray-Novak M, et al.
Mapping the dynamic complexity of sexual and
gender minority healthcare disparities: a sys-
tems thinking approach. Healthcare (Basel)
2024;12(4):424;doi: 10.3390/
healthcare12040424.

. Englund HM. Minority stress and health dispar-
ities in lesbian, gay, bisexual, transgender, and
queer or questioning adults. Nurs Clin North
Am 2023;58(4):495-503;doi: 10.1016/
j.cnur.2023.06.002.

10. Jones J. Social & Policy Issues. LGBTQ+ Iden-

11.

12.

13.

14.

15.

16.

17.

18.

tification in U.S. Now at 7.6%. Washington
DC; 2024. Available http://
news.gallup.com/poll/611864/I1gbtq-

from:

identification.aspx. [Last accessed: May 17,
2024].

Wylie K, Knudson G, Khan SI, et al. Serving
transgender people: clinical care considerations
and service delivery models in transgender
health. Lancet 2016;388(10042):401-411;doi:
10.1016/S0140-6736(16)00682-6.

Chen WJ, Radix AE. Primary care and health
care of transgender and gender-diverse older
adults. Clin Geriatr Med 2024;40(2):273-
283;doi: 10.1016/j.cger.2023.12.003.

Klein DA, Paradise SL, Goodwin ET. Caring
for transgender and gender-diverse persons:
what clinicians should know. Am Fam Physi-
cian 2018;98(11):645-653.

Greene DN, McPherson GW, Rongitsch J, et al.
Hematology reference intervals for transgender
adults on stable hormone therapy. Clin Chim
Acta 2019;492:84-90;doi: 10.1016/
j.cca.2019.02.011.

Greene DN, Schmidt RL, Winston-McPherson
G, et al. Reproductive endocrinology reference
intervals for transgender men on stable hor-
mone therapy. J Appl Lab Med 2021;6(1):41-
50;doi: 10.1093/jalm/jfaal69.

Allen AN, Jiao R, Day P, et al. Dynamic impact
of hormone therapy on laboratory values in
transgender patients over time. J Appl Lab Med
2021;6(1):27-40;doi: 10.1093/jalm/jfaal92.
Ana Antun, Qi Zhang, Shalender Bhasin, et al.
Longitudinal changes in hematologic parame-
ters among transgender people receiving hor-
mone therapy. J Endocr Soc 2020;4(11);doi:
10.1210/jendso/bvaal19.

Greene DN, Schmidt RL, Winston McPherson

G, et al. Reproductive endocrinology reference

AJMCRR, 2025

Volume 4 | Issue 2 | 11 of 13



19.

20.

21.

22.

23.

24.

25.

26.

intervals for transgender women on stable hor-
mone therapy. J Appl Lab Med 2021;6(1):15-
26;doi: 10.1093/jalm/jfaa028.

Stangl TA, Wiepjes CM, Defreyne J, et al. Is
there a need for liver enzyme monitoring in
people using gender-affirming hormone thera-
py? Eur J Endocrinol 2021;184(4):513-520;doi:
10.1530/EJE-20-1064.

Wierckx K, Van Caenegem E, Schreiner T, et
al. Cross-sex hormone therapy in trans persons
is safe and effective at short-time follow-up:
results from the European network for the in-
vestigation of gender incongruence. J Sex Med
2014;11(8):1999-2011;doi: 10.1111/jsm.12571.
Ott J, Aust S, Promberger R, Huber JC, et al.
Cross-sex hormone therapy alters the serum
lipid profile: a retrospective cohort study in 169
transsexuals. J Sex Med 2011;8:2361-9;doi:
10.1111/5.1743-6109.2011.02311.x.

Roberts TK, Kraft CS, French D, et al. Inter-
preting laboratory results in transgender pa-
tients on hormone therapy. Am J Med 2013;127
(2):159-62;d0i:10.1016/j.amjmed.2013.10.009.

SoRelle JA, Jiao R, Gao E, et al. Impact of hor-
mone therapy on laboratory values in
transgender Clin Chem 2019;65
(1):170-79;d0i1:10.1373/clinchem.2018.292730.

Goldstein Z, Streed C, Resiman T, et al. Cross-

patients.

sex hormones, and acute cardiovascular events
in transgender persons. Ann Intern Med
2019;170(2):142;d0i:10.7326/118-0563.

Vita R, Settineri S, Liotta M, et al. Changes in
hormonal and metabolic parameters in
transgender subjects on cross-sex hormone
therapy: a cohort study. Maturitas 2017;107:92-
6; doi:10.1016/j.maturitas.2017.10.012.

Houghton DE, Alsawas M, Barrioneuvo P, et
al. Testosterone therapy and venous thrombo-

embolism: a systematic review and meta-

AJMCRR, 2025

27.

28

29.

30.

31.

32.

33.

.Kandhro A. Hematological

analysis. Throm Res 2018;172: 94-103;
doi:10.1016/j.thromres.2018.10.023.

Arnett D, Blumenthal R, Albert M, et al. 2019
ACC/AHA guideline on the primary prevention
of cardiovascular disease: a report of the Amer-
ican College of Cardiology/American Heart As-
sociation Task Force on clinical practice guide-
lines. 2019;140:e596—e646;doi:

10.1161/CIR.0000000000000678.

Circulation
parameters in
transgender persons. HTILJ 2016;2(4):79;doi:
10.15406/htij.2016.02.00044.

Elamin MB, Garcia MZ, Murad MH, et al. Ef-
fect of sex steroid use on cardiovascular risk in
transsexual individuals: a systematic review and
meta-analyses. Clin Endocrinol 2010;72(1):1-
10;doi: 10.1111/j.1365-2265.2009.03632.x.
Reed AH, Henry RJ, Mason WB. Influence of
statistical method used on the resulting estimate
of normal range. Clin Chem 1971;17(4):275-84.
Velho I, Fighera TM., Ziegelmann PK, et al.
Effects of testosterone therapy on BMI, blood
pressure, and laboratory profile of transgender
men: a systematic review. J. Androl 2017; 5
(5):881-88;d01:10.1111/andr.12382.

Women's Reproductive Health. Reproductive
Health. CDC, Centers for Disease Control and
Prevention. Atlanta, GA; 2024 Available from:
https://www.cdc.gov/reproductivehealth/
womensrh/index.htm. [Last accessed: August
11, 2024].

Martinez GM, Daniels K. Fertility of men and
women aged 15-49 in the United States; Na-
tional Survey of Family Growth, 2015-2019.
National Health Statistics Reports; no 179. Hy-
attsville, MD; Nation Center for Health Statis-
2023.  Available https://
www.cdc.gov/nchs/data/nhsr/nhsr179.pdf. [Last
accessed: August 11, 2024].

tics; from:

Volume 4 | Issue 2 | 12 of 13



34.

35.

36.

37.

38.

Streed CG, King D, Grasso C, et al. Validation 39. Eisenga MF, Kieneker LM, Touw DJ, et al. Ac-

of an administrative algorithm for transgender
and gender diverse persons against self-report
data in electronic health records. J] Am Med In-
form 2023;19;30(6):1047-55;doi:
10.1093/jamia/ocad039.

Tami-Maury I, Sharma A, Chen M, et al. Com-

paring smoking behavior between female-to-

Assoc

male and male-to-female transgender adults.
Tob Prev 2020;6:2;doi:  10.18332/
tpc/114513.

Centers for Disease Control and Prevention.

Cessat

Tips from former smokers. LGBTQ+ people.
Atlanta, GA; 2021. Available from: https://
www.cdc.gov/tobacco/campaign/tips/groups/
Igbt.html [Last accessed: November 2, 2023].
Centers for Disease Control and Prevention.
National Center for Health Statistics. Tobacco
use. Atlanta, GA; 2021. Available from: https://
www.cdc.gov/nchs/hus/topics/tobacco-use.html
[Last accessed: November 2, 2023].

Pedersen KM, Colak Y, Ellervik C, et al. Smok-
ing and increased white and red blood cells. Ar-
terioscler. Thromb. Vasc. Biol. 2019;39(5):965-
77;doi: 10.1161/ATVBAHA.118.312338.

40.

41

tive smoking and hematocrit and fasting circu-
lating erythropoietin concentrations in the gen-
eral population. Mayo Clin. Proc. 2018;93
(3):337-43;doi: 10.1016/j.mayocp.2018.01.005.
Herman JL, Flores AR, O’Neill KK. UCLA
School of Law. Williams Institute. How Many
Adults and Youth Identify as Transgender in
the United States? Los Angeles, CA; 2022.
Available http://

williamsinstitute.law.ucla.edu/publications/

from:

trans-adults-united-states/. [Last accessed: May
17, 2024].

. Hines NG, Greene DN, Imborek KL, et al. Pat-

terns of gender identity data within electronic
health record databases can be used as a tool for
identifying and estimating the prevalence of
gender-expansive people. JAMIA Open 2023; 6
(2):00ad042;doi: 10.1093/jamiaopen.ooad042.

AJMCRR, 2025

Volume 4 | Issue 2 | 13 of 13



