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BACKGROUND: The basis for the management of transgender patients is the use of various hormonal correction schemes
necessary for changing the hormonal sex and, possibly, further preparation for surgical correction. Currently, the choice of
the starting dose and the scheme is carried out empirically, which lengthens the period of selection of therapy and increases
the risk of its complications. Taking into account the individual characteristics of the patient can help in optimizing therapy.
AIM: Investigate Factors Affecting the Daily Demand for Testosterone Ester Blends in Transgender Men

MATERIALS AND METHODS: This study is a case-control observational study. Patients included prior to initiation of testosterone
replacement therapy. The analysis of factors interrelated with the daily requirement of testosterone preparations was carried out.
Among the factors of interest, the body mass index (BMI), the results of blood tests for total testosterone and the functional state
of the liver and kidneys are considered. Testosterone replacement therapy (TRT) regimens were evaluated in transgender men. For
the calculation, we used the formulas for BMI and the average daily dose of testosterone. Based on the data obtained, conclusions
were drawn that allow determining the necessary TRT scheme in different trans-gender men at an early stage of hormonal correction.
RESULTS: Our study included 58 transgender FtM patients who were prescribed testosterone preparations with an identical
composition. We found a positive correlation between BMI and testosterone dose in patients of group Il (p = 0.04).
CONCLUSION: In the conclusion, the obtained schemes of hormonal sex reassignment with a minimum risk of possible
complications are presented. Our results demonstrated a relationship between BMI in overweight and obese patients and
the need for TRT. For patients with a BMI of 25 to 29 kg / m?, the interval between injections of a mixture of testosterone es-
ters does not differ significantly from that in the group with a BMI below 25 kg / m? and averages once every 18 days, and in
the group with a BMI = 30 kg / m? tested testosterone ester preparations should be prescribed once every 2 weeks (14 days).

KEYWORDS: hormone replacement therapy: hormonal correction of transgender patients: body mass index.

3ABUCUMOCTb CYTOYHOW [03bl TECTOCTEPOH-3AMECTUTENIbHOW TEPANUN
OT MHAEKCA MACCHI TEJIAY TPAHCTEHAEPHbIX MALUEHTOB FtM

© J1.10. CepreeBa*, A.l0. babeHko

HauunoHanbHbIN MEAVLMHCKII NCCNefoBaTeNbCKUIA LieHTp nmeHmn B.A. Anma3oBa, CaHkT-lNeTepbypr, Poccus

OBOCHOBAHUE. OcHoBOW BefieHUA TpaHCTeHAEPHbIX MaLMEHTOB ABNAETCA MCMONb30BaHNE Pa3/INYHbBIX CXEM FOPMOHAJIbHOW
KoppeKLUur, HEOBXOAMMBIX A1l TPAHCTEHAEPHOIO NePexoa 1, BO3MOXKHO, JaNbHeNLel NOAroTOBKU K XMPYPruyeckon Koppek-
umn. B HacTosLee Bpemsi BbIGOP CTapTOBOW A03bl 1 CXEMbI OCYLLECTBIAETCSA SMMUPUYECKH, UTO YINVHAET Nneprog nogbopa Tepa-
MYV 1 NOBBILIAET PUCK €€ OCSIOXHEHWIA. YUET MHAMBMAYaNbHbIX OCOOEHHOCTEN NaLMeHTa MOXET MOMOYb B ONTUMM3aLUM TEPanuu.
LIEJIb. ViccnenoBatb GpakTopbl, BAMAOLME Ha CYTOUHYIO MOTPEOHOCTb B CMECAX SPMPOB TECTOCTEPOHA Y TPAHCTEHAEPHDIX MyXUVH.
MATEPUAJIbl U METO/bI. [laHHOE uccnegoBaHue ABAAETCA HabnogaTeNbHbIM «CITyYan-KOHTPONby. BKntoyanucb naumeH-
Tbl O Hayana TeCTOCTePOH-3amecTuTenbHom Tepanmm (T3T). BoinonHeH aHann3 ¢pakTopoB, B3aUMOCBA3AHHbIX C CYTOYHOM
NOTPe6HOCTLIO NMpPernapaToB TECTOCTEPOHA. U3 nHTepecyowux ¢akTopoB pacCMOTPEHbl MHAEKC Macchl Tena (MUMT), pesynb-
TaTbl aHANIM30B KPOBW HA OOLLMIA TECTOCTEPOH U PYHKLMOHANIbHOE COCTOsIHME NeYeHn 1 noyek. lNposeaeHa oueHka cxem T3T
y TPaHCreHepHbIX My>KUMH. [1ns pacyeTa ucnosnb3oBaHbl popmysbl UMT 1 cpegHeCcyTOUHOM f03bl TeCTOCTEPOHa. Ha ocHoBe
MOJyYeHHbIX JaHHbIX CAeNaHbl BbIBOAbI, MO3BONAOLIME ONpefenuTb Heobxogumyto cxemy T3T y pasHbIX TpaHCreHAEePHbIX
MY>KUMH Ha paHHeM 3Tare ropMOHasIbHOM KOppeKLunun.

PE3YJIbTATDbI. B Hawwe nccnegoBaHme Obiny BKOUYEHbI 58 TpaHcreHAepHbIX nauueHToB FtVl, KOTopbiM Ha3Havyanucb npena-
paTbl TECTOCTEPOHA C MAEHTMYHBIM COCTaBOM. Hamu Gblia yCTaHOBIIEHa NONOXMTENbHAA Koppensauusa mexagy IMT n goson
TecTocTepoHa y nauneHTos Il rpynnbi (p=0,04).

3AKJIIOYEHUE. B 3aknioyeHne npriBeAeHbl NOyYeHHbIE CXEMbl FTOPMOHAIbHOM KOPPEKUMM TPaHCreHAepHOro nepexo-
Ja C MUHUManbHbIM PUCKOM BO3MOXHbIX OC/IOKHEHUIN. Hawwn pesynbTaTtbl NPOAEMOHCTPUPOBANN Hann4vie 3aBUCUMOCTr
mexay UMT nauueHToB ¢ n36bITOYHOM Maccom TeNa 1 oxnpeHnem m notpebHocTbio B T3T. ns naumeHtoB ¢ UMT ot 25 fo
29 Kr/mM? UHTEPBAN MeXAY MHbEKUMAMU CMeCUn 3PpNPOB TECTOCTEPOHA HE OT/IMYAETCA CYLEeCTBEHHO OT TaKOBOrO B rpynrne
¢ UMT Huxe 25 Kr/m? n cocTaBnsiet B cpeHem 1 pa3 B 18 gHen, a B rpynne ¢ UMT=30 kr/m? n3yyeHHble npenapatbl 3¢pUpoB
TECTOCTEPOHA HEOOXOAMMO Ha3zHauaTb 1 pas B 2 Hepd (14 gHen).

KJTKOYEBBIE CJ/IOBA: 20pMOHasnbHO-3amecmumesibHAs mepanus; 20pMOHAIbHASA KOpPeKUUs NayueHmos-mpaHceeHOepos; UHOeKC Maccel mesnd.
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ORIGINAL STUDY

RELEVANCE

At present, gender dysphoria is identified in approxi-
mately 25,000,000 of adults globally (about 0.5% of world
population). Such individuals all the more frequently
seek medical assistance, which signals a high relevance
of the problem. Among the patients with this syndrome,
80% are FtM individuals, i.e., biological females that identify
themselves as males [1, 2].

Hormonal correction for FtM transgender patients is
conducted with androgens drugs. Individuals seeking such
medical assistance vary in their age and anthropometrics.
Therefore, more personalised management protocols have
to be developed for this group of patients, depending on their
medical history data, physical characteristics and other data,
including concomitant diseases and age [3]. There is current-
ly no consensus as to which factors contribute to efficiency
of a hormonal correction scheme and what exactly drives
changes in testosterone level and physical characteristics
so as to make an individual approximate the opposite sex.
In Russia, testosterone replacement therapy is most often
carries out using testosterone ethers (Omnadren, Sustanon,
or Nebido). Sustanon and Omnadren, which were used in this
study, have identical content (a mix of four testosterone
ethers: testosteroni propionatis, phenilpropionatis, isocapro-
natis, and decanoatis) and identical pharmacodynamics:
the peak effect comes in 7 to 10 days, and the effect ends
14 to 21 days following the injection. According to recom-
mendations of the European Society of Endocrinology [4],
the therapy should raise testosterone level to the target range
of male physiological norm (400 to 700 ng/dL).

OBJECTIVE

Examine the factors affecting daily requirement of tes-
tosterone ethers mix in transgender males.

MATERIALS AND METHODS

Study venue and time

Venue. St. Petersburg city budgetary institution of health
care, City out-patient clinic N2 3, department N°2.

Time. The study was conducted between September
2020 and February 2021.

Examined populations
One population was examined: FtM transgender patients.

Criteria of inclusion:

1. Age: 18 years and older

2. FtM transgender individuals: biological females that
identify themselves as males

3. Patients who have passed a psychiatrist examination and
were diagnosed with F64.0

4. Patients starting to receive testosterone replacement
therapy with Omnadren 250 mg 1.0 mL or Sustanon
250mg 1.0 mL

Criteria of exclusion:

1. Patients with absolute or relative counter-indications
to therapy with testosterone drugs

2. Patients with psychic disorders
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Method of sampling the examined population(s)
Every member of the relevant population was included
in the study

Research design

Through the last two years, 80 FtM transgender individu-
als registered in the out-patient clinic N 3; 58 of them were
included in this study as they had started receiving thera-
py with Omnadren or Sustanon. The remaining 22 patients
have been using Nebido or a transdermal drug (Androgel).
This study is an observational one (a case-control study),
a dynamic and prolonged one (patients were observed for
six months).

At the start of treatment, all patients were recommended
the same interval: once every three weeks +2 days if nec-
essary. After the second injection, the patients’ testoster-
one levels were measured exactly between the injections
and immediately prior to the next injection. Based on lab-
oratory data, injection intervals were adjusted so as to keep
testosterone level within the target range. Then, after two
more injections made with the new interval, we measured
the testosterone levels again and found that some patients
had reached their target values (including those who had
reached their target values already with initially recom-
mended intervals) whereas some had not.

As potential factors affecting the patients’ daily re-
quirement of testosterone, we evaluated their age
at the start of testosterone replacement therapy, BMI,
initial testosterone level and presence of liver or kidney
diseases.

Methods

In this study, we used formulas to calculate a daily tes-
tosterone dose and to calculate BMI; we also used scales and
height metre.

General testosterone level was measured through elec-
trochemiluminescence immunoassay (ECLIA); reference in-
terval: 8.64-29 nmol/L.

Daily testosterone dose calculation:

Drug dosage in 1.0 mL 250.0 mg divided by the number
of days, as per each patient’s individual testosterone re-
placement therapy scheme.

BMI calculation: body weight (kg) divided by squared
height (m)

Statistical analysis

The tables below present our findings as median, low-
er-quartile and upper-quartile values. The two groups of pa-
tients examined in this study are divided by their BMI and
unrelated to one another. Therefore, to verify the statistical
significance of group medians, Mann-Whitney test was
applied. We also used Kruskall-Wallis test to establish dif-
ferences between the medians for all four subgroups. In or-
der to evaluate the correlation between BMI and daily dose
of testosterone, Spearman correlation analysis was applied
to two groups.

Ethical review

Ethical review was conducted by Ethical Board of Almazov
National Medical Research Centre, St. Petersburg, Russia.
Verdict: No conflict of interest found. Resolution: Approve
the study (Record no. 21.10.21 signed on 04 October 2021).
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Table 1. Main properties of patients included in this study

OPUTMHAJIbHOE NCCNEAOBAHUME

Indicator

median (lower-quartile; upper-quartile) values

Age (years)

21.50 (20.00; 26.00)

Initial testosterone level (nmol/L)

1.97 (1.68; 2.24)

BMI (kg/m?) 21.90 (19.00; 26.20)
ALT (IU/L) 20.45 (19.00; 22.00)
AST (IU/L) 20.40 (19.00;24.00

Total bilirubin (umol/L)

)
11.55(10.30;14.60)

Glucose (mmol/L)

4.40 (4.00; 5.00)

Total cholesterol (mmol/L)

4.00 (3.50; 4.30)

Triglycerids (mmol/L)

1.00(0.98; 1.10)

Creatinine (umol/L)

64.00 (58.00; 70.00)

Glomerular filtration rate (mL/min/1.73 m?)

134.00 (126.00;141.00)

Note: BMI - body mass index; ALT - alanine transaminase; AST - aspartate transaminase

FINDINGS

According to criteria of inclusion, 58 FtM patients were
included in this study. Main properties of these patients pri-
or to testosterone replacement therapy start are provided
in Table 1.
No significant liver or kidney pathology was found in any
of the patients included in this study, nor there was any cor-
relation between the parameters defining their condition
and their daily testosterone doses. The patients were divid-
ed in two groups depending on their BMI.
Group I: patients without overweight
Subgroup 1: those with BMI deficiency (BMI under
18.5), n = 20 (34%)
Subgroup 2: those with normal BMI (BMI from
19 to 24, both inclusive), n = 18 (31%)

Group lI: overweight patients
Subgroup 3: those with overweight (BMI from
2510 29), n = 14 (24%)
Subgroup 4: those with obesity (BMI from 30 to 35)
n=6(11%)

22 T r

Thus, 65% of patients had BMI deficiency or normal
BMI, whereas 35% of patients had overweight or Degree 1
obesity.

All patients were prescribed a starting therapy with 1 mL
of Omnadren or Sustanon 250 mg once every three weeks;
thus, daily testosterone dose was similar for all subgroups:
median 13.15 [11.9; 17.8], p=0.76 (Mann-Whitney-Wilcoxon
criterion) (Figure 1).

Calculations of daily testosterone dose were made for
each patient based on their personalised testosterone re-
placement therapy scheme.

After two injections following therapy start, total blood
testosterone was measured in all patients both at peak
time of testosterone ethers effect and prior to the next
injection. It was found that during testosterone replace-
ment therapy median testosterone level measured exact-
ly between the injections in all patients was 33.00 nmol/L
[27.20; 39.40], whereas median testosterone level measured
prior to the next injection in all patients was 18.95 nmol/L
[16.50; 23.90]. Median daily dose of testosterone ethers for
all patients was 14.88 [11.90; 17.80].
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Figure 1. Daily dose of testosterone ethers
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Table 2. Total testosterone at peak time and immediately prior to the next injection for both groups

BMI median (Q1; Q3)

Total testosterone (hmol/L) at peak time,

Total testosterone (nmol/L) prior to the next
injection, median (Q1; Q3)

Under 25 kg/m? 38.0 [30.0; 39.75]

22.20[18.55; 26.90]

At or over 25 kg/m? 25.85[23.8; 29.3]

16.3[13.5; 18.0]

p 0.0002

<0.0001

Then, three months following testosterone replace-
ment therapy start, blood serum testosterone was meas-
ured in the two groups of patients, both at peak time and
at “dropdown” time immediately prior to the next injection.
The findings are presented in Table 2.

The table shows that these groups displayed a sub-
stantial difference in testosterone level both at peak time
(p=0.0002) and prior to the next injection (p<0.0001), and
testosterone level was substantially higher in patients
with normal body weight. These differences are illustrated
in Figures 2 and 3. In Group |, at peak time of testosterone
ethers effect, an elevated testosterone level was observed
which exceeded the upper limit of male physiological
norm; therefore, a correction of testosterone replacement
therapy scheme was performed for this group of pa-
tients. Thus, required daily dose of testosterone drugs is
substantially different for Subgroup 2 in Group I. These
patients will require a correction of testosterone replace-
ment therapy scheme more often than those in Group II.
As a result, it took about two months to select a suitable

injection interval enabling to maintain Group Il patients’

testosterone within the target level and 3-4 months to do
so for Group |.

In order to determine the correlation between BMI and
daily dose of testosterone ether drugs, Spearman corre-
lation analysis was conducted. No correlation between
BMI and daily dose of testosterone was found in Group |.
In Subgroup 4 of Group Il, a significant moderate positive
Spearman correlation was identified in patients with obesi-
ty: Rs=0.46, p=0.04 (Figure 4).
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Figure 2. Total blood testosterone at peak time of testosterone ethers
effect

In order to determine the daily dose with reference
to BMI, which would enable arriving at a suitable treatment
scheme faster, patients in each group were divided into two
subgroups: those with testosterone level within the target
range at both control points and those with testosterone
level outside the target range; average daily dose was deter-
mined in both these subgroups.

InGroup|,average daily dose of testosterone replacement
drugs did not substantially differ between the subgroups,
and median injection interval was 18 days. In Group Il, me-
dian injection interval was 14 days, while testosterone level
was substantially lower than in Group | patients.

Testosterone level in Group Il patients was substantially
lower than in those of Group I. Moreover, for Group |, dai-
ly dose of testosterone replacement drugs was 17.2 mg
in the subgroup with target testosterone levels (with injec-
tion intervals at 14-15 days) and 12.53 mg in the subgroup
with excessive testosterone levels at mid-injection interval
(with injection intervals at 19-20 days).

DISCUSSION

Sample representativeness

It is impossible to evaluate sample representativeness with
reference to total population, since the sample was made up
of all patients who turned up at this out-patient clinic N2 3 only.

Mapping against other published studies
Overweight and obesity in FtM transgender patients re-
quire special attention since adiposis, especially visceral fat
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Figure 3. Total blood testosterone immediately prior to the next
injection
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Figure 4. Daily testosterone dose in Group Il patients

amassing, not only carries a risk of atherosclerosis and in-
sulin resistance, which in turn amplifies the risks associated
in this cohort with developing hyperandrogenism in genetic
females [5], but also poses additional difficulties for hormo-
nal correction in transgender patients. The more adipose
tissue is present, the more active aromatase becomes, thus
enhancing testosterone transformation into estradiol [6].
This may explain the correlation which we have identified
between BMI and blood serum testosterone in patients re-
ceiving the same doses (schemes) of testosterone replace-
ment therapy. This factor should be taken into account
when managing transgender patients, especially those with
overweight and obesity.

To date, a large number of studies have been published
that indicate a correlation between testosterone deficien-
cy and high BMI values [7, 8]; however, we have not been
able to find any study that describes BMI impact on daily
required dose of testosterone replacement drugs. Given
that many other hormones (such as thyroxine or insulin)
are prescribed with reference to the patient’s body weight
and further given that the growth of adipose tissue in-
creases the activity of aromatase which enhances testos-
terone transformation into estradiol, it appears reasonable
to suppose a correlation between BMI and daily required
dose of testosterone.

Limitations of this study

The limitations of this study are related to the prob-
lem of sample representativeness with reference to total
population (as the sample was made up of patients who
turned up at St. Petersburg Public GP Surgery 3, Outpatient
Department 2 only) and relatively small sample size.

Need for further research

It is necessary to investigate additional factors affect-
ing the daily required dose of testosterone in patients with
BMI deficiency, with normal BMI and with obesity. At pres-
ent, we may only suggest that this daily required dose de-
pends on the activity of aromatase; therefore, further stud-
ies are needed to assess the activity of aromatase and gain
more understanding of the mechanisms accounting for

the differences we have identified. AR CAGn polymorphism
is another important factor that may contribute to over-
weight [9] and lead to a higher daily required dose of testos-
terone replacement drugs [10, 11].

CONCLUSION

Our findings demonstrate a correlation between BMI
in overweight and obesity patients and their daily required
dose of dose of drugs for TRT. For patients with BMI be-
tween 25 and 29 kg/m? the interval between injections
of testosterone ethers mix did not substantially differ from
that in the group with BMI under 25 kg/m?and amounted
to an average of 18 days, whereas for the group with BMI
at or over 25 kg/m? the testosterone drugs we examined
need to be administered once every 14 days to achieve tar-
get testosterone levels.

Thus we have established a correlation between BMI and
average daily required dose of testosterone in overweight
and obesity patients: the higher the BMI value, the greater
the daily dose of testosterone required to achieve target tes-
tosterone levels.
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