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Testosterone Calculator

In this note we describe the mathematical framework for the calculation of the Free and
Bioavailable Testosterone according to the work of Vermeulen et al. For the biochemical
background and all further details readers are referred to the webpage
http://www.issam.ch/freetesto.htm.

Notations
Crr concentration of Total Testosterone
Cqisc concentration of SHBG
Cab concentration of Albumin
Crrenc. concentration of calculated Free Testosterone
CoaTeac, concentration of calculated Bioavailable Testosterone

Calb-b_Testo concentration of Albumine-bound Testosterone
Coipe-b_Teso  CONCENtration of SHBG-bound Testosterone
Cr sise concentration of Free SHBG

Input parameters
CTT ’ CSHBG ’ CAIb

Output parameters

0] 0,
Cl—_l'calc.’ Cl—_l'calc. /0 ’ CBATcaIc. ’ CBATcdc. /0

Constants are defined for concentrations given in [Mol/I]. The following constants have

been used
3.6M10°

kK, =1+>——[8,, ,
! 69000 ~°

where c,, denotes the concentration of Albumin in [g/l] and k, =10°denotes the binding
constant Testosterone to SHBG.


http://www.issam.ch/freetesto.htm
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Equations and Relations

0.1) Crr = Crreac T Caibb_testo TCspc-b_Testo
(02) CBAT(:aIc. = CI-‘I'caic. +CAIb—b_Teﬂo = k1 Iﬂl-—l'calc.
0.3 _ CsiBG-b_Testo
( . ) CFI'caIc. - [k
F_SHBG -2
(0.4) Caib-b_Testo = (k1 _1) [Cereac
(OSJ CFrcalc. + CAIb—b_Testo = kl [—_G‘I-‘I'cdc.
(0.6) Cr siee = Csres ~ Csipo-b_Testo

Derivation of a quadratic equation in C .

From equations (0.1), (0.5) and (0.6)

0.7

O

SHBG-b_Testo — Crr — kl ml—‘l’calc.

Ce siBs — Cstbe ~CshBo-b_Testo —

(0.8)
- (CSHBG _CTT) +K; Gproqe, =0 +K; Gy,

where “d” abbreviates Cy,;; —C;;. Combining equation (0.3) and (0.8)

(0.9) _ Csipob Teso _ Crr — Ky [Bree

Cl—‘roale. - -

CFSHBG ERZ k2 Ed + k2 |:kl |ﬁl-—l'calc.

we obtain a quadratic equation
(0.10) kz Dkl m:lz——rcaic. +[k2 d +k1] mf:rcalc. Gy =0

iN Co.- The solutions are readily available

0.11) Coronc :ﬂ
2@
0.12) a=k, [k, b=[k, 8- k], c=c,;,and A=b?- 4[ALE.

For A = 0the positive square root is used to estimate C-,. -
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The equation Cgrealc. (0.11) in a long term description is

c _ @(1 +k2 I:(CSHBG_ Crr )E"' \Ekl"' kz D(CSHBG_ CTTEZ_ 4] kD M;J_( CTT)
Frode 20k, 0k, '
insert of constants

| 69000 69000 69000

cdlc. 50,36 10+ ¢y, *100
69000

2
4, 4
[ 36*10" *cy,),*100 3.6* lO *Cpp ¥ 10 O 3.6%10" * ¢,y *0
Al Al 0 Al g+
o b +(CS Be CTT%J@] b O s BG-CTTED] T b g o)

estimation of each item

. - [(1+5.21730130434783 0c ), )+ (cqpipg - O77 )]+ \/[(1+ 5.217391304347830c ., I (Cgnpg -1 )] 2 4 (1 521739130434783 01 ¢, )* (o1 7)
Feac. 2+ (1+5.21739130434783 [c )

The equation cgarcalc. (0.2) is

+C

Cgatcac. = Crrcac. TCaib-b_Testo = K; Brreae,

insert of k;

[] 3.6*10**c,, *100
c = Crreqe LI+ Alb
BATcac. — CFTcac. %1- 69000 B

and estimation of the one item

Coareac. = Crreac, {1+ 5.217391304347830c,, )

Worked example

Inputc,; =10[nmol/l], Cg,zc =40 [nmol/l], c,, =4.3[g/dl] then we have k, =23.43,

b =53.43, A =3792.67 and the results c- . =0.1739[nmol/l], C . % =1.74%,
Copteac. = 407 [nmol/l], Cypreqe %0 =40.75%.

and
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