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Abstract 

Purpose 

It 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.1-10 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 is received. 

 

Clinicians may face unique challenges when treat-

ing TGD patients.11-13 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.14 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.14-18 

 

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.1-4   

 

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.19-27 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.16,17 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.17 

 

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.14,18,28-32 

 

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.16 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.33 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.1-4 
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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.34  

 

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 (10^6 /µL), Hct (%), 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 10^6/µL; RBC cis-

gender female reference range of 4.0-5.2 10^6/µL; 

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.  Laboratory population 

mean (µ) included: RBC cisgender male value of 

5.25 10^6/µL and cisgender female value of 4.6 

10^6/µL; Hct cisgender male value of 47% and cis-

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.  

Figure 2: Transgender and Gender Diverse Patient Exclusion Criteria 

 

Study cohort as delineated by primary exclusion criteria.  
a 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 10^6/µL correlates to cisgender female population mean value 

of 4.6 10^6/µL with p value >0.05. In contrast, transmasculine cohort RBC mean of 5.12 10^6/µL re-

veals a statistically significant difference from cisgender male population RBC mean value of 5.2510^6/

µL with p-value <0.00001, as well as from cisgender female population RBC mean value of 4.6 10^6/µL 

with p-value of <0.0001.(Table 1, Figure 3)  

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

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 Hct 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 
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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  

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/µL, cisgender female reference range of 

4.0-5.2 10^6/µL with population mean of 4.6 10^6/

µL; 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.1-4,14,16  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/µL, when compared to the cisgender male 

reference range 4.5-6.0 10^6/µL with population 

mean of 5.25^6/µL, and to the cisgender female 

reference range of 4.0-5.2 10^6/µL with population 

mean of 4.610^6/µL, 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.1-4 

 

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%.20-22 The reported rate of tobacco smoking in 

the general population of the United States was 

14.2% in 2019.35-39 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 

AJMCRR, 2025                                                                                                                                                            Volume 4 | Issue 2 | 8 of 13 



values, specifically contributing to increases of Hct 

and Hgb.39 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 

TGD patients are a difficult-to-obtain subclass of 

the larger majority, making up only 0.59% of the 

population in Oregon.40 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.2 

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.41 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. 

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-

ysis of hematological laboratory value findings in 

regard to specific GAHT variable combinations 

may be considered for future studies.  

 

Conclusion  

GAHT alters testosterone concentration, affecting 

CBC measurements of RBC, Hct 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. 
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