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Hormonal Analysis of Female Transgender Patients
Performed Gender Reassignment Operation
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Transgender is the severe type of gender identity
disorder. The prevalence rate of transgender is reported
to occur to about 1 out of 50,000 men, and about 1 out
of 10,000 women. As for Korea, it is estimated to have
about 1400 transgender patients. Lately, not only the
numbers of them are increasing but also they are
influencing our society increasingly.

As for female transgender patients, they take female
hormone for a long term before and even after the opera-
tion to maintain their physical identity of female. We have
analyzed insulin like growth factor-1(IGF-1), insulin like
growth factor protein binding-3(IGFBP-3), female hor-
mone, male hormone and thyroid hormone in female
transgender patients who have undergone the gender
reassignment operation. We examined the changes of
hormone level due to having female hormone steadily,
and also examined how the steady use of the hormone
could affect body organs. As for IGF-1, it showed signifi-
cantly low in the female transgender group compared to
control (319.30 = 37.4 vs 539 £ 55.0, p<0.05). As for
IGFBP-3, there was no significant difference (2859 +
200.3 vs 2607 + 262.5, p>0.05). As for female hor-
mone, there was no significant differences in FSH(13.42
+ 13.8 vs 8.95 + 3.5, p>0.05), estradiol(104.41 + 97.1
vs 121.68 + 60.2, p>0.05), and LH(7.62 = 56 vs 7.4 +
3.3, p>0.05). Even in comparison of testosterone, there
was no significant differences(0.23 + 0.09 vs 0.33 +
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1.33, p>0.05). As for thyroid hormone, there was no
significant differences in TSH and free T4(1.34 + 0.94 vs
1.71 £ 0.12, 1.4 + 0.37 vs 1.46 = 0.17, p>0.05).

Therefore, this study conciudes that apart from the
decreased level of IGF-1, the possible endocrine side-
effect problem due to female hormone seems to be low
because there was no differences of female, male, and
thyroid hormone level compared with normal female.

Further study will be required in metabolic change
including bone metabolism occurred by decrease ievel of
IGF-I.
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1) QI&RIQF MEOIX(GF-1)2t Ql&RIY MACIXl H
. 9T iy SHEH-3(GFBP-3)
20023 3¥RE 20049 79744 Foldisty WA A AR 2R B A=E 1EH0E & F e AR

oM A FAgFer Adwy JFAEE W) s
A Hdg B2} 2083 A¥G AYo) v%T A Y & HY
A 208S HEToE Atk 4T dxFAAM A

F ARAA1H ALV JRAR 2FEA3
ARy oz 2R

BF AAAA-1T Qe AAAA 2Fad-3, Bl 2 oiMs=E
SHE, 2L PN 3288 S8 g ch(Table I). & T 44328 =S E437] fl8l LH, FSH, o~
82 2LHFH RAZIAZ H7t 344 ojgoH, i & EFYLE 4 AolM 9L A3 st BYPASH
L A8 7S 1 FARR F &F JoldA U Woz A3
4g A7l FALE APEHYTh ©lE did BAE F 18
e 4% 53-A% A3¥8eS Agsided, Uz 23 3 Hys=22
< £74 9 dAu9Es AYs9 F IS ZE AE B4 J3x EF F HE
Table I. Hormonal Level of Female Transgender Patients
Hormons Patients 2 3 4 5 6 7 8 9 10
IGF-1(ng/ml) 388 308 266 278 356 378 310 270 279 365
IGFBP-3(ng/ml) 2683 2688 3257 3023 2642 2684 2776 3107 2998 2742
SHBG(nmol/1) 3.7 603 629 654 734 58 57 64 63 69
Free T(pg/ml) 12 009 044 13 1 13 008 055 14 11
TSH(uIU/mi) 22 0.56 2.7 067 055 142 061 28 067 - 065
Free T4(ng/ml) 18 1.1 0.98 1 2 143 122 15 09 17
FSH(mIU,/ml) 346 23 545 2.3 2.9 11 7 45 9.8 21
LH(mIU/ml) 117 75 184 0.1 0.1 8.2 7.5 184 64 32
Estradiol(pg/ml) 20 63.1 10 318 402 105 77.1 143 318 192
Testosterone(ng/ ml) 024 018 034 008 027 032 012 022 029 019
Hormone Patients 1 12 13 14 15 16 17 18 19 20
IGF-1(ng/ml) 350 321 290 302 331 350 342 270 311 321
IGFBP-3(ng/ml) 2683 2788 3100 2910 2833 2888 2498 3121 3023 2742
SHBG(nmol/1) 42 54 642 665 699 621 554 678 654 604
Free T(pg/ml) 14 013 054 11 11 1 009 054 11 11
TSH(uIU,/ml) 23 0.57 29 052 058 2.7 076 233 077 065
Free T4(ng/ml) 18 12 118 1 21 14 18 0.9 13 1.7
FSH(mIU/ml) 114 9.8 10.2 23 29 17.4 23 321 45 31
LH(mIU/ml) 102 6.5 16.7 05 02 11.7 7.5 45 55 7.6
Estradiol(pg/ml) 49 103 210 230 32 20 122 10 133 105
Testosterone(ng/ml) 022 018 037 007 027 024 019 0.4 014 027

IGF-I: insulin-like growth factor-1, IGFBP-3: insulin-like growth factor binding protein-3, Free T: free testosterone, SHBG: sex
hormone binding globuline. TSH: thyroid stimulating hormone, FSH: follicular stimulating hormone, LH: lueinizing hormone.



EXHE, 8 HI2E2HE, sex hormone binding glo-
buline(SHBG)E 54 AejolA Ed )3 dte] WAL EA
Ho g AAE A3t

4) Z44M 522

T A 228 AEES 2487 93] TSH, free
T4E =4 AHdA "9 st dgurEgyoes
AARE AlFE -

Ch SAHSH 4y

A whyg& SPSS Version 1018 AM&3tQ, =
IF3e & Aol g HHEA| B4 Chisquare Test
€ A B3Ath P-valuer} 0.05 ¥|5} A SAHoZ Hod
Zol7k Q' Aoz gt

7h. o{MdS =220l Foy
o B4 2090] dF BEE 21A5E 524 T 34

MR, o]EdA gz 2R EoF A1F 1ol 164
FE 244 7tA o] ™, 204 o] o] Tk A A& 14
&, 2041 olF= 6 At F&7A 9 FFr|7He 23R
2034717 FRon, BF FoF 717k 7830t} R
ARE A ZE 7399 o] Miro-depo®(estradiol) =
ARt en, FoF Wy &3 tigatel et ta v
FAL WA A i e AF2 5mg¥ 28 FA
AL, o= A= oz AFAs} JojuE H¢
% Fo oz WY 2mge ATELS AT

L. 1t
1) el=Ik MARIRH(IGF-1),
ZE-3(1GFBP-3)

ARZER BHE DHALE BYste Qe AR
AA-1(Fig. 1) A4 AASZ SANME 31930 + 374
ng/mlZ 2L AME 539 + 55.0ng/mleg T F Alo)
of FATTHLZE fog Holrt AN H(p<0.05), ¢l&
VE AZAA IR AF-3(Fig. 2) oA HABSTA
T 2859 2003 ng/ml, EZFAME 2607 + 2625ng/
ml2 F Tl o et Zol= gihp>0.05).

Ol&RI% AR} iy

TEE vlw BA(Fig 3)oME JAEFTLL
A#S FAlo M= 10441 + 97.1 pg/ml, th 270
A 12168 + 602 pg/mlE A SHH o2 F9F uhgt 2}
o) fi.eui(p>0.05), FSHE 44 FA3Z Bxlo] M=
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Fig. 1. Mean IGF-1 level in and female transgender patients
and control (*: p<0.05). Trans: Transgender patients, IGF-I:
insulin-like growth factor.
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Fig. 2. Mean IGFBP-3 level in female transgender patients
and control(p>0.05). Trans: transgender patients, IGFBP-3:
insulin-like growth factor binding protein-3.

13.42 £+ 13.8 mIU/ml, thZF A= 895 + 3.5 miU/miZ
G FAGHoE Fo8 B Aol HolA %%
o w(p>0.05), LHE oA A13Z A e 7.62 + 5.6
mlU/ml ZZFd e 74 +33mlU/mlZ g4 QA
A ot B4 FHEHYOY, FARH R H9
qkek 2ol AR TH(p>0.05).

et ofX

3) =M 5 22 (testosterone)
4 TEEY vlu BE4(Fig 49 ojHe FHAE
A

 BATAHLE o vt Aole AAATHp>0.05). &
Y H2EXHEL Fo8 73 2lole gller}0.828 +
0.47 pg/ml vs 0.98 = 029 pg/ml, p>0.005), SHBGE o
4 AAZTAN A S HATH60.62 + 9.6 nmol/1 vs
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Fig. 3. Mean LH(Above), FSH(Center) and estradiol(Below)
level in female trangender patiets and control(p>0.05). Trans:
transgender patients, LH: luteinizing hormone, FSH: follicular
stimulating hormone.

294 + 45 nmol/l, p<0.005).

(TSH, Free T4)
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0.12ulU/mlZ FAEHZ #2908 wg Ao
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Fig. 4. Mean testosterone level in control group and female
transgender patients(p>0.05). Trans: transgender patients.
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Fig. 5. Mean free T4(Above) and TSH(Below) level in control
group and female transgender patients(p>0.05). Trans: transgen-
der patients, TSH: thyroid stimulating hormone.
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