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ABSTRACT 

Individuals who identify as transgender (TGD) who are taking gender-affirming hormone therapies 
(GAHT) may experience physiologic changes that impact the interpretation of laboratory results, 
diagnostic tools, and risk calculations. This review provides guidance for healthcare practitioners on 
navigating these challenges to ensure appropriate and safe patient care. Key considerations include 
interpreting standard laboratory results and vital signs, alongside recommendations for preventative 
cancer screening and cardiovascular risk assessments. Additionally, there are some key considerations 
when using the CHA2DS2-VASc score in TGD patients with atrial fibrillation, as well as when interpreting 
a QT/QTc interval. Hormone therapies may also influence a patient’s risk of venous thromboembolism 
(VTE), necessitating vigilant monitoring and avoidance of supraphysiologic hormone levels. Renal 
function estimations in patients on GAHT require careful consideration, with alternative equations 
potentially offering more accurate assessments. Finally, pulmonary function testing poses challenges, 
highlighting the need for gender-affirming approaches in interpretation. Overall, this comprehensive 
review underscores the importance of individualized care and shared decision-making in TGD healthcare.
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BACKGROUND
A person who identifies as transgender (TGD) is someone 
whose sex assigned at birth (defined as one’s chromosomal 
makeup and generally assigned based on external genitalia) 
is incongruent with the gender they identify with (defined 
by the societal characteristics of being a man or woman).1 
Patients experiencing psychologic stress due to this 
mismatch are said to be experiencing gender dysphoria.1 

TGD patients can transition and express their gender in 
a variety of means including social, legal, surgical, and 
medical via gender-affirming hormone therapies (GAHT). A 
TGD person may pursue all, none, or a combination of these 
therapy types. Transitions are often discussed in terms of 
patients going from male to female (MtF) or female to male 
(FtM), although patients who identify as nonbinary may 
also use these means to algin with their gender identity.1 

In terms of GAHT, there are various approaches to how 

these medications are titrated, all centered around the 
patient’s satisfaction with secondary sex characteristics 
and safety.1 Common medications used for this type of 
hormone replacement therapy (HRT) include estradiol and 
testosterone. Obtaining a detailed history of a patient’s 
transition is crucial for providing appropriate care.

Laboratory tests, diagnostic tools, health screenings, and 
risk calculations differ based on one’s sex assigned at birth. 
Surgical or medical transitioning can alter physiology, 
affecting the accuracy of these laboratory values, 
screenings, tools, or scores when the patient’s sex assigned 
at birth is used. This review aims to review the use of such 
tools in patients on GAHT and discuss recommendations 
on when to use birth sex vs gender identity.

INTERPRETATION OF STANDARD 
LABORATORY RESULTS AND VITAL SIGNS
Common laboratory tests may be affected by sex steroids 
or body size.2 Accurate interpretation of these results, 
considering GAHT, is essential in providing accurate 
evidence-based care. Table 1 summarizes major changes 
in common laboratory values affected by GAHT. There 
is no significant impact on vital signs in TGD patients  
using GAHT.3,4
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For persons on GAHT, laboratory values that change with 
HRT use (Table 1) typically return to normal range around 
10 weeks after discontinuing estradiol and 11 weeks after 
stopping testosterone therapy.3

PREVENTATIVE SCREENING
When assessing an individual’s need for adult preventative 
care, consider their use of GAHT and any gender-affirming 
surgeries.7 Gender dysphoria does not affect cancer risk, 
but can decrease the likelihood of screening for birth 
sex organs due to both provider and patient factors.7 

Some patients might find screenings gender affirming, 
such as mammograms for patients on feminizing HRT, 
while patients on masculinizing HRT might experience 
physical and emotional discomfort during Pap smears.10 

When screening patients who have undergone gender 
affirmation, it is important to get a thorough organ 
inventory to assess their risks. Table 2 summarizes 
recommendations on which patients should receive 
gender-related preventative screenings. 

Cardiovascular Risk (Primary Prevention)

Current cardiovascular risk scores do not account for 
the impact of GAHT on patients. Cardiovascular risk 
assessment tools include the Framingham Risk Score, 
Reynolds Risk Score, SCORE (Systematic COronary Risk 
Evaluation), and QRISK/JBS, which all use gender or sex to 
stratify cardiovascular risk.11

GAHT may contribute to poor cardiovascular health in 
TGD people because of the potential cardiovascular 
effects of these treatments, such as an increased risk  
for venous thromboembolism (VTE) among TGD women 
taking estradiol.12 Studies have identified a higher risk of 
CVD or stroke in TGD women on GAHT compared with 
cisgender counterparts.10,13 However, these studies often 
do not quantify the individual’s baseline cardiovascular risk 
before GAHT, nor differentiate the type, dose, or duration of  
GAHT utilized. 

The American Heart Association (AHA) suggests coronary 
artery calcium (CAC) as a tool to classify cardiovascular  
risk in individuals with borderline or intermediate  
estimated 10-year risk, as part of shared decision-making.11 
CAC is recommended in adults ages 40 to 75 years with  
LDL 70 to 189 mg/dL and 5% to 19.9% 10-year 
atherosclerotic cardiovascular disease (ASCVD) risk, or 
those with <5% risk and a family history of premature 
ASCVD.14 In a small cohort of TGD individuals (n = 47) on 
GAHT, the CAC score was similar to their cisgender age-
matched counterparts.15 Table 3 summarizes how the CAC 
score can inform statin use.

Laboratory Test Persons on Masculinizing 
HRT

Persons on Feminizing 
HRT

Hematology
Hemoglobin, 
hematocrit, red 
blood cells (RBC) 3-5 

Initial: increase at 
initiation; stabilizing at 6 
months

Long term: maintains for 
at least 5 years

Typical levels: same as 
cisgender males

Initial: decrease at 
initiation; stabilizing 
at 3 months

Typical levels: same 
as cisgender women

Platelets3 No change Initial: increase from 
baseline; no absolute 
change

Mean corpuscular 
volume (MCV), 
white blood cells 
(WBC)3,5 

No change No change

Basic Metabolic Panel
Chloride3 Long term: decrease 

with use up to 3-5 years
No changes

Sodium3 No change Initial: decrease at 
initiation; stabilizing 
at 3-12 months

Long term: maintains 
for at least 5 years

Glucose3 No change Initial: increase 
at initiation for 6 
months

Long term: returns 
to normal after 6 
months

Renal Function Tests
Creatinine3,4 Initial: increase at 

initiation; stabilizing at  
6 months 

Long term: decrease 
at 12 months

Albumin3 No change Initial: decrease at 
initiation

Long term: decrease 
continues for up to 
5 years

Liver Function Tests
Alanine 
aminotransferase 
(ALT)3,4,6 

Initial: increase 
beginning at 48 months

Long term: continued 
for at least 5 years 

No changes

Alkaline 
phosphatase 
(ALP)3,4,6

No change Initial: decrease at 
initiation

Long term: return 
to normal levels at 
5 years

Aspartate 
aminotransferase 
(AST), total 
bilirubin3,4,6

No change No change

Lipid Panel
Low-density 
lipoprotein (LDL)3,4 

Long term: relative 
increase through 5 years 

No changes

High-density 
lipoprotein (HDL)3,4

Long term: relative 
decrease through 24 
months

Long term: relative 
increase through 5 
years

Total cholesterol, 
triglycerides3,4

No change No change

TABLE 1: Common laboratory tests and effects of GAHT
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in the TGD population, shared decision-making about 
potential cardiovascular risk and primary prevention  
is crucial.

Atrial Fibrillation 

The CHA2DS2-VASc risk score has the best evidence for 
predicting thromboembolic risk in people with atrial 
fibrillation requiring anticoagulation.16 The sex category 
criteria apply one point to female sex as a risk factor, but 
do not account for estrogen use or TGD females on GAHT.

Nielsen et al. evaluated the impact of female sex 
as a risk modifier for stroke in atrial fibrillation and 
confirmed an excess risk among females. The risk was 
more pronounced in those with at least two nonsex-
related risk factors.17 The effect of female sex was 
notably higher stroke risk in individuals with a CHA2DS2-
VASc score of 2, 4, or 5 compared to cisgender males.17  
While the study did not evaluate the impact of estrogen 
therapy on event risk, it suggests that hormone therapy 
in MtF patients may warrant consideration, especially in 
those with additional risk factors. 

Decreasing testosterone levels have been linked 
with increased incidence of atrial fibrillation.18  
In cisgender males older than 55 years, there was a 
correlated increase in atrial fibrillation risk with each 
standard deviation decrease in testosterone levels.18  
Additionally, individuals who achieved therapeutic 
testosterone levels with replacement therapy had a 
lower risk of atrial fibrillation compared to those with 
subtherapeutic levels.

QT/QTc

GAHT may influence QTc interval duration and risk for 
dysrhythmias, particularly if titrated to match levels in 
cisgender patients.18 There is limited direct evidence to 
delineate appropriate changes in QTc changes in TGD 
patients on GAHT. Studies in cisgender patients on HRT 
have been used to inform the risks of QTc changes. 
The available studies also used different cutoffs for QTc 
prolongation. 

The approach to hormone therapy in persons on feminizing 
hormones mirrors HRT in agonadal and menopausal 
cisgender females. Research in postmenopausal cisgender 
females taking HRT demonstrates that estrogen therapy is 
associated with QTc lengthening and progesterone limits 
the QTc prolongation.18

Effects of endogenous testosterone on repolarization 
are suspected to be responsible for the shorter QTc in 
cisgender males.18 In hypogonadal cisgender males on 
testosterone HRT, normal testosterone levels reduce the 
QTc changes and risk of Torsade de Pointes ( TdP).18

Although there is no consensus on how to utilize 
cardiovascular risk assessment tools in TGD patients, 
considering the type and duration of hormone therapy 
is important. Suggested strategies for quantifying risk 
with binary cohort equations include using sex assigned 
at birth, affirmed gender, or an average of both, though 
these may overestimate or underestimate actual 
risk. Alternatively, the CAC score may provide a more 
accurate cardiovascular risk assessment and inform 
therapy interventions better. Due to the lack of data 

TABLE 2: Preventative health screening in transgender patients
Persons on Masculinizing 

HRT Persons on Feminizing HRT

Cancer
Breast7 Without bilateral 

mastectomy: follow 
guidelines for cisgender 
females

With chest reconstructive 
surgery: yearly chest wall 
and axillary exams

GAHT 5-10 years: 
screening mammography 
every 2 years starting at 
age 50 years

No GAHT: no routine 
screening

Cervical7,8 Intact cervix: annual Pap 
smear over the age of 21 
years

Consider pretreatment 
with vaginal estrogen to 
obtain adequate sample 

Total hysterectomy, no 
history of precancerous 
cervical legions or cervical 
cancer: no screening 
needed

No screening needed

Colon7 Follow guidelines for 
cisgender patients

Follow guidelines for 
cisgender patients

Prostate7 No screening needed Follow guidelines for 
cisgender males

Endometrial7 Follow guidelines for 
cisgender patients

Follow guidelines for 
cisgender patients

Ovarian7 Follow guidelines for 
cisgender patients

Follow guidelines for 
cisgender patients

Osteoporosis Screening9

Recommended for 
patients who are not 
compliant with hormone 
therapy, or who develop 
risks for bone loss

Consider bone mineral 
density (BMD) testing at 
baseline. 

Individuals at low risk: 
start screening at age 60 
years

Human Papillomavirus (HPV) Screening8

Follow guidelines for 
cisgender patients 

No screening needed

Abdominal Aortic Aneurysm (AAA) Screening
No formal 
recommendation

No formal 
recommendation

TABLE 3: CAC score interpretation14

Absolute CAC 
Score 10-Year ASCVD Risk Statin Benefit

≥100 >7.5% Recommended 
≥300 Higher than 7.5% High intensity 
≥1000 Need for aggressive LDL 

lowering 
High intensity 
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In patients receiving GAHT, it is recommended to avoid 
supraphysiologic levels of hormones and monitor for 
QTc changes before and during GAHT. Also, one should 
consider the individual’s overall risk for dysrhythmias and 
avoid QTc-prolonging medications, especially in patients 
with baseline QTc prolongation. 

VTE Risk

The use of exogenous hormones impacts the risk of VTE 
and is correlated to the patient’s comorbidities, estrogen 
formulation (type and route), and duration of GAHT.19,20

Prediction and risk stratification tools for pulmonary 
embolism (PE) include the Pulmonary Embolism Rule-
out Criteria (PERC), Wells Score for PE, revised Geneva 
score (RGS), Pulmonary Embolism Severity Index (PESI), 
simplified PESI (sPESI), and the Hestia criteria.21 The Wells-
PE and RGS do not consider sex, gender, or hormone use 
as risk factors. However, the PERC incorporates hormone 
use, assigning one risk point for use of oral contraceptives, 
HRT, or estrogen use in male or female patients, thus 
accounting for anyone on GAHT. 

The PESI, sPESI, and Hestia criteria are used alongside 
clinical judgement to help identify patients suitable for 
outpatient treatment of PE.21 The PESI assigns 10 points 
(out of a possible 125) to male gender, which may affect 
its accuracy in patients taking GAHT. In contrast, the sPESI 
and Hestia criteria do not rely on gender to inform the 
clinical decision, potentially making them more accurate 
for clinical decision.

Nephrology

Literature on assessing renal function in TGD individuals is 
inconsistent or based upon small observational studies.22 
Although glomerular filtration rate (GFR) can be measured 
directly, it would be impractical for routine monitoring. 
Therefore, we utilize estimates of renal function based 
on surrogate biomarkers including serum creatinine and 
serum cystatin-C. 

Creatinine clearance is dependent on gender and muscle 
mass, hence changes in serum creatinine. GAHT affects 
muscle mass, thereby impacting creatinine levels. Serum 
creatinine changes over time in patients on GAHT, with 
a significant increase at 6 months in individuals taking 
testosterone and a decrease at 12 months in those taking 
estrogen.23

Kidney Disease Improving Global Outcomes (KDIGO) 
recommends the use of the eGFRcr-cys equation to 
estimate a patient’s GFR, which is an average of the eGFRcr 
and eGFRcys equations. However, both equations may 
be inaccurate in the TGD population.22 An alternative for 
assessing renal function in TGD individuals is the KDIGO 
CKD EPI eGFRcys equation. Although gender is a variable 
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in this equation, the results are less affected by gender.22 
Another alternative is the European Kidney Function 
Consortium (EKFC) cystatin equation, which does not 
differentiate results based on gender. It was found to be 
unbiased and more accurately reflects directly measured 
GFR compared to the KDIGO CKD EPI eGFRcys equation.22,24

Considering the limitations of the KDIGO CKD EPI equations, 
it is most appropriate to utilize the EKFCcys calculation to 
obtain the most accurate assessment of renal function 
for all patients, as this eliminates confounders relating to 
gender or muscle mass. Table 4 details which ideal body 
weight (IBW) equation and gender to use for patients on 
GAHT using the Cockcroft-Gault equation.25

PULMONARY TESTING
Currently, the American Thoracic Society recommends 
identifying and respecting gender identity, but utilizing sex 
assigned at birth for the gender reference range during 
pulmonary function testing (PFT).26,27 Altering the gender 
reference range when interpreting spirometry results can 
significantly alter the diagnosis of restrictive and obstructive 
lung disease, potentially leading to misdiagnosis and 
inappropriate treatment in TGD patients.26

PFT uses a cisgender algorithm for lung function 
estimation. Providers inconsistently apply female and 
male reference ranges for TGD patients when interpreting 
PFT. Using male predicted values for a female-sized body 
can result in pseudorestriction, while the opposite can 
mask true restriction.28

Lung function in patients who start GAHT earlier in puberty 
will likely align more closely to the lung function of their 
affirmed gender.26 However, further research is needed 
to define the effects of prepubertal gender-affirming 
hormones on lung size in this population.27

Hormones play a role in the development of obstructive 
sleep apnea in cisgender individuals. Consideration should 
be given to repeating a sleep study in a patient who starts 
GAHT.27

Individuals who use chest wall binders report shortness of 
breath, chest pain, scarring, and rib fracture.27 Up to 50% 
of binder users report respiratory complaints, yet only 
approximately 20% seek medical care.2 Binder use may 
alter the outcomes of physiologic pulmonary testing.

TABLE 4: IBW and gender recommendations for the Cockcroft-Gault 
equation25

Less than 6 months IBW and gender: based on sex assigned at birth

At least 6 months IBW and gender: based on gender identity
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CONCLUSION
This review highlights the intricate landscape of caring 
for patients undergoing GAHT and emphasizes the need 
for further research across multiple domains. Nuanced 
guidelines that consider both sex assigned at birth and 
gender identity are essential in providing comprehensive 
recommendations. Continued investigation and innovation 
are crucial for advancing towards optimal care and support 
for this underserved population.

LITERATURE SEARCH AND DATA 
SOURCES
Current disease state guidelines were utilized to identify 
commonly recommended scoring systems that included 
references to gender or hormone therapy. PubMed 
and Google Scholar were searched using these scoring 
systems and their associated disease states as primary 
search terms in addition to the terms gender, female, 
male, transgender, and hormones.

REFERENCES
1. Deutsch M. Guidelines for the Primary and Gender-Affirming Care of 

Transgender and Gender Nonbinary People. San Franscico, CA: UCSF; 2016.

2. Cheung AS, Lim HY, Cook T, et al. Approach to interpreting common 
laboratory pathology tests in transgender individuals. J Clin Endocrinol 
Metab. 2021;106(3):893–901. doi: 10.1210/clinem/dgaa546

3. Allen AN, Jiao R, Day P, Pagels P, Gimpel N, SoRelle JA. 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/jfaa192

4. Fernandez JD, Tannock LR. Metabolic effects of hormone therapy in 
transgender patients. Endocr Pract. 2016;22(4):383–388. doi: 10.4158/
EP15950.OR

5. 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

6. Humble RM, Greene DN, Schmidt RL, et al. Reference intervals for clinical 
chemistry analytes for transgender men and women on stable hormone 
therapy. J Appl Lab Med. 2022;7(5):1131–1144. doi: 10.1093/jalm/
jfac025

7. Sterling J, Garcia MM. Cancer screening in the transgender population: a 
review of current guidelines, best practices, and a proposed care model. 
Transl Androl Urol. 2020;9(6):2771–2785. doi: 10.21037/tau-20-954

8. Peitzmeier SM, Reisner SL, Harigopal P, Potter J. Female-to-male 
patients have high prevalence of unsatisfactory Paps compared to non-
transgender females: implications for cervical cancer screening. J Gen 
Intern Med. 2014;29(5):778–784. doi: 10.1007/s11606-013-2753-1

9. Hembree WC, Cohen-Kettenis PT, Gooren L, et al. Endocrine treatment 
of gender-dysphoric/gender-incongruent persons: an Endocrine 
Society Clinical Practice Guideline [published correction appears in 
J Clin Endocrinol Metab. 2018;103(2):699]. doi: 10.1210/jc.2017-
02548] [published correction appears in J Clin Endocrinol Metab. 
2018;103(7):2758–2759. doi: 10.1210/jc.2018-01268]. J Clin Endocrinol 
Metab. 2017;102(11):3869–3903. doi: 10.1210/jc.2017-01658

10. Coleman E, Radix AE, Bouman WP, et al. 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

11. Arnett DK, Blumenthal RS, Albert MA, et al. 2019 ACC/AHA guideline 
on the primary prevention of cardiovascular disease: a report of the 
American College of Cardiology/American Heart Association Task Force 
on Clinical Practice Guidelines. Circulation. 2019;140(11):e596–e646. 
doi: 10.1161/CIR.0000000000000678

12.  12. Caceres BA, Streed CG Jr, Corliss HL, et al. Assessing and 
addressing cardiovascular health in LGBTQ adults: a scientific statement 
from the American Heart Association. Circulation. 2020;142(19):e321–
e332. doi: 10.1161/CIR.0000000000000914

13. Streed CG Jr, Beach LB, Caceres BA, et al. Assessing and addressing 
cardiovascular health in people who are transgender and gender diverse: 
a scientific statement from the American Heart Association [published 
correction appears in Circulation. 2021;144(6):e150]. Circulation. 
2021;144(6):e136–e148. doi: 10.1161/CIR.0000000000001003

14. Orringer CE, Blaha MJ, Blankstein R, et al. The National Lipid 
Association scientific statement on coronary artery calcium scoring 
to guide preventive strategies for ASCVD risk reduction. J Clin Lipidol. 
2021;15(1):33–60. doi: 10.1016/j.jacl.2020.12.005

15. Duro T, McClain M, Aragon KG, et al. Risk assessment and coronary artery 
calcium scoring in transgender and gender-diverse individuals receiving 
gender-affirming hormone therapy. Endocr Pract. 2023;29(4):229–234. 
doi: 10.1016/j.eprac.2022.12.007

16. January CT, Wann LS, Alpert JS, et al. 2014 AHA/ACC/HRS guideline 
for the management of patients with atrial fibrillation: a report of the 
American College of Cardiology/American Heart Association Task 
Force on practice guidelines and the Heart Rhythm Society [published 
correction appears in Circulation. 2014;130(23):e272–e274]. Circulation. 
2014;130(23):e199–e267. doi: 10.1161/CIR.0000000000000041

17. Nielsen PB, Overvad TF. Female sex as a risk modifier for stroke risk in 
atrial fibrillation: using CHA2DS2-VASc versus CHA2DS2-VA for stroke 
risk stratification in atrial fibrillation: a note of caution. Thromb Haemost. 
2020;120(6):894–898. doi: 10.1055/s-0040-1710014

18. Grouthier V, Moey MYY, Gandjbakhch E, et al. Sexual dimorphisms, anti-
hormonal therapy and cardiac arrhythmias. Int J Mol Sci. 2021;22(3):1464. 
doi: 10.3390/ijms22031464

19. Rosendale N, Goldman S, Ortiz GM, Haber LA. Acute clinical care for 
transgender patients: a review. JAMA Intern Med. 2018;178(11):1535–
1543. doi: 10.1001/jamainternmed.2018.4179

20. Shatzel JJ, Connelly KJ, DeLoughery TG. Thrombotic issues in transgender 
medicine: a review. Am J Hematol. 2017;92(2):204–208. doi: 10.1002/
ajh.24593

21. American College of Emergency Physicians Clinical Policies 
Subcommittee (Writing Committee) on Thromboembolic Disease: Wolf 
SJ, Hahn SA, et al. Clinical Policy: Critical Issues in the Evaluation and 
Management of Adult Patients Presenting to the Emergency Department 
With Suspected Acute Venous Thromboembolic Disease. Ann Emerg Med. 
2018;71(5):e59–e109. doi: 10.1016/j.annemergmed.2018.03.006

22. Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work 
Group. KDIGO 2024 Clinical Practice Guideline for the Evaluation and 
Management of Chronic Kidney Disease. Kidney Int. 2024;105(4S):S117–
S314. doi: 10.1016/j.kint.2023.10.018

23. Humble RM, Imborek KL, Nisly N, Greene DN, Krasowski MD. Common 
hormone therapies used to care for transgender patients influence 
laboratory results. J Appl Lab Med. 2019;3(5):799–814. doi: 10.1373/
jalm.2018.027078



19Papke, Kirsch, Myran                                                                                                                                                 Caring for Transgender Persons

24. Pottel H, Björk J, Rule AD, et al. Cystatin C-based equation to 
estimate GFR without the inclusion of race and sex. N Engl J Med. 
2023;388(4):333–343. doi: 10.1056/NEJMoa2203769

25. Webb AJ, McManus D, Rouse GE, Vonderheyde R, Topal JE. Implications 
for medication dosing for transgender patients: a review of the literature 
and recommendations for pharmacists. Am J Health Syst Pharm. 
2020;77(6):427–433. doi: 10.1093/ajhp/zxz355

26.  Roth KA. Spirometry for transgender and nonbinary patients. Ann Am 
Thorac Soc. 2023;20(7):944–946. doi: 10.1513/AnnalsATS.202301-033IP

27. Turner GA, Amoura NJ, Strah HM. Care of the transgender patient with 
a pulmonary complaint [published correction appears in Ann Am Thorac 
Soc. 2021;18(8):1432]. Ann Am Thorac Soc. 2021;18(6):931–937. doi: 
10.1513/AnnalsATS.202007-801CME

28. Foer D, Rubins D, Almazan A, Wickner PG, Bates DW, Hamnvik OR. 
Gender reference use in spirometry for transgender patients. Ann Am 
Thorac Soc. 2021;18(3):537–540. doi: 10.1513/AnnalsATS.202002-
103RL


