I ORIJINAL ARASTIRMA ORIGINAL RESEARCH I

Oktay UCER, MD,?

Bilal GUMUS, MD,®

Meftun OKUR, MD,?

T. Ciineyt KARATAS, MD,2
Coskun BUYUKSU, MD?

aDepartment of Urology,
Celal Bayar University,
Faculty of Medicine, Manisa

Gelig Tarihi/Received: 22.09.2008
Kabul Tarihi/Accepted: 18.02.2009

Yazisma Adresi/Correspondence:
Oktay UGER, MD

Celal Bayar University,

Faculty of Medicine,

Department of Urology, Manisa,
TURKIYE/TURKEY

uceroktay @yahoo.com

Copyright © 2010 by Tiirkiye Klinikleri

Turkiye Klinikleri ] Med Sci 2010;30(1)

Does Late-Onset Hypogonadism Occur by
Aging? The Evaluation of IIEF, Ams-Q and
Biochemical Parameters

Yaglanmayla Geg¢ Baslayan Hipogonadizm
Olusuyor mu? IIEF, Ams-Q ve Biyokimyasal
Degerlendirilmesi

ABSTRACT Objective: The aim of this study is to investigate whether biochemical (hormonal)
hypogonadism occurs by aging and whether AMS-Q (Aging Male Symptoms-Questionnaire) and
IIEF (International Index of Erectile Function) forms are adequate in order to evaluate its presen-
ce in case it occurs. Material and Methods: A total of 182 males who applied to the outpatient cli-
nics of Urology Department and whose ages were between 45-90 years were included in the
study. Those who had diabetes mellitus, hypertension, coronary artery disease, dyslipidemia, any
psychiatric disorder and any malignancy were excluded. The patients were classified into three
groups (Group 1; 45-54, Group 2; 55-64 and Group 3; over 65 years). All participants were asked
to complete ITEF and AMS-Q forms and serum levels of total testosterone, free testosterone, LH,
DHEA-S, SHBG and prolactin were measured. Results: Total testosterone and prolactin levels
did not change with aging. Although free testosterone, bio-available testosterone and DHEA-S le-
vels decreased with age, it was detected that LH and SHBG levels were increased. While IIEF
scores decreased with age, however AMS-Q scores did not change. When subgroups of AMS-Q
were taken into consideration, sexual scores increased, and a decrease in somatic and psycholo-
gical scores was detected. There was a strong relationship between IIEF-EF (erectile function) and
AMS-Sexual forms. Conclusion: All of the data indicate that secondary hypogonadism occurs by
aging and consequent symptoms (especially sexual ones) can be evaluated with IIEF and AMS-
Sexual forms.
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OZET Amag: Bu galismanin amaci, yaslanmayla birlikte biyokimyasal (hormonal) hipogonadizm ge-
lisip gelismedigini ve gelisiyorsa bunun degerlendirilmesinde AMS-SF (Yaslanan erkek semptom
sorgulama formu) ve IIEF (Uluslararas: erektil fonksiyon indeksi) formlarinin yeterli olup olmadi-
gim aragtirmaktir. Gereg ve Yéntemler: Calismaya, Uroloji poliklinigine bagvuran yaslari 45 ile 90
arasinda degisen 182 erkek alindi. $eker hastalig1, hipertansiyon, koroner arter hastaligs, hiperlipi-
demi, psikiyatrik bozuklugu ve malignensisi olanlar ¢alisma dis1 birakildi. Kisiler ti¢ gruba ayrildi
(1. grup; 45-54 yas aras, 2. grup; 55-64 yas aras1 ve 3. grup; 65 yas lizeri). Caligmaya katilan tiim ki-
silere IIEF ve AMS-SF formlar1 doldurtuldu ve serumlarindan total testosteron, serbest testosteron,
LH (luteinize edici hormon), DHEA-S (Dihidroepiandrostenedion siilfat), SHBG (seks hormon bag-
layic1 globulin) ve prolaktin ¢aligildi. Bulgular: Yaglanmayla birlikte total testosteron ve prolaktin
degerlerinde degisiklik olmamaktadir. Serbest testosteron, bioavailable testosteron ve DHEA-S de-
gerleri yaglanmayla birlikte azalirken, LH ve SHBG degerleri artmaktadir. Yine benzer sekilde yas-
lanmayla IIEF skorlar1 azalirken, AMS-SF skorlar1 degismemektedir. AMS-SF’nin alt gruplarinda;
yaslanmayla sekstiel skorlar artarken, somatik ve psikolojik skorlar azalmaktadir. IIEF-EF (Erektil
fonksiyon alt grubu) ile AMS-Seksiiel formlari arasinda giiglii bir iligki bulunmaktadir. Sonug: Tiim
veriler yaslanmayla birlikte sekonder hipogonadizm oldugunu ve bunun sonucunda olusan semp-
tomlarin (6zellikle cinsel) IIEF ve AMS-Sekstiel formlariyla degerlendirilebilecegini gostermekte-
dir.

Anahtar Kelimeler: Yaglanma; hipogonadizm; testosteron
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ging is the condition of progressive impair-
Ament in physical, social, sexual, psycholo-
gical and cognitive functions due to genetic
factors, nutritional habits, lifestyle and other addi-
tional pathologies. Although the age limit for aging

is controversial, general consideration in the lite-
rature is 65 years.!

Psychological, somato-vegetative and sexual
complaints that were the consequences of the dec-
line in androgen levels with aging were denomi-
nated as andropause, male climacterium, ADAM
(Androgen Decline in the Aging Male) and PA-
DAM (Partial Androgen Deficiency in the Aging
Male).?> Recently, the term “late-onset hypogona-
dism in males” is used more frequently in the lite-
rature and is recommended.®’

AMS-Q (Questionnaire for the symptoms of
aging males) was considered to be sufficient to eva-
luate male late-onset hypogonadism and to deter-
mine the type and severity of the symptoms.? It was
assumed that the symptoms that were due to the
reduced sex steroids could be evaluated by using
this form in aging males.® However there is no da-
ta in the literature about the timing and the rate of
this decrease in sex steroids and whether it oc-
curred in all males.

I MATERIAL AND METHODS

A total of 182 males who applied to outpatient cli-
nics of Urology Department between 2005 and
2006 with the ages between 45-90 years and who
fulfilled the inclusion criteria were included in the
study. Before participation, all patients were infor-
med about the study and their written consents
were obtained. The patients were classified into
three groups according their ages; those who were
between 45 and 54 years constituted Group 1, tho-
se who were between 55 and 64 years constituted
Group 2 and those who were over 65 years consti-
tuted Group 3.

Inclusion criteria were determined as being or
above 45 years of age, being mentally capable to gi-
ve a consent, absence of any known psychiatric dis-
ease and/or any previous therapies for this reason,
absence of any active cardiovascular disease, dia-
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betes mellitus, hypertension, dyslipidemia or a ma-
lignancy.

Total testosterone (TT), prolactin and luteini-
zing hormone (LH) levels were measured using
ROCHE E170 (Germany) device with the method
of electrochemiluminescence immunoassay (ECLI-
A); dihydroepiandrostenedion-sulphate (DHEA-S)
and sex hormone binding globulin (SHBG) levels
were measured using IMMULITE 2000 (Diagnos-
tic Products Corporation, Los Angeles, USA)
device with the method of competitive chemilu-
minescent enzyme immunoassay; free testosterone
levels were measured using Diagnostic Systems La-
boratories Inc. (lot no: 02176, USA) device with the
method of Radioimmunoassay (RIA). Blood samp-
les of the participants were obtained between 8-11
am. In order to calculate bioavailable testosterone
values, total testosterone and SHBG levels were ap-
plied to the calculator page of the official site of In-
ternational Society for the Study of Aging Male
(www.issam.ch).

All participants were asked to complete
validated IIEF (International Index of Erectile
Functions) and AMS-Q scales with face-to-face in-
terviews. The study protocol was approved by the
Ethics Committee of the Celal Bayar University.

STATISTICAL ANALYSIS

The results of the study were analyzed with SPSS
10.0 software. One-Way ANOVA analysis was em-
ployed in comparison of AMS-Q subgroups, IIEF,
serum hormone (LH, Prolactin, TT, FT, SHBG and
DHEA-S) levels and bioavailable testosterone val-
ues of three groups. Pearson correlation analysis
was employed to analyse the relation between the
two variants. In evaluation of the results of the
analyses, p levels below 0.05 (p< 0.05) were consi-
dered as significant.

I RESULTS

Mean age of the participants was 58.95 + 9.33 years
(45-90). Mean ages and the number of participants
according to the groups were presented in Table 1.
Comparisons between groups according to mean
serum values of total testosterone, free testostero-
ne, DHEA-S, LH, prolactin, SHBG and bioavailab-

Turkiye Klinikleri ] Med Sci 2010;30(1)



Urology

Ucger et al

TABLE 1: Patient groups and their mean ages.

Groups Age interval Mean age

Group 1 (n=67) 45-54 50.23 +2.85
Group 2 (n= 65) 55-65 58.35+2.77
Group 3 (n= 50) 65 and over 71.40+6.10

le testosterone are presented in Table 2 and Figure
1. Comparisons between groups according to ITEF-
EF and IIEF-total score values are presented in Fi-

gure 2.

AMS-Q was made up of three subgroups. Psy-
chological, somatic and sexual subgroups were eva-
luated separately. The sum of three subgroups was
also evaluated separately as AMS-Q. Comparisons
between groups according to AMS-Q, AMS-PSY,
AMS-SOM and AMS-SEX scores are presented in
Figure 3 and mean scores and p-values of groups in
AMS-Q, IIEF and subgroups are presented in Tab-
le 3.

There was a statistically significant positive re-
lationship between IIEF-EF scores and DHEA-S
and bioavailable testosterone values (p= 0.000 and
p=0.01, respectively). Similarly, there was a statis-
tically significant positive relationship between II-
EF-total scores and DHEA-S and bioavailable
testosterone values (p= 0.000 and p= 0.008, respec-
tively).

The relationships between AMS-Q, AMS-PSY,
AMS-SOM and hormone levels were not statisti-
cally significant. There was a statistically signifi-
cant inverse relationship between AMS-SEX scores

and free testosterone, and DHEA-S and bioavailab-
le testosterone values (p= 0.001, p= 0.004 and p=
0.01, respectively). There was a positive relations-
hip with serum LH levels (p= 0.000).

ITEF-EF and IIEF total scores were lower whi-
le AMS-SEX scores were higher.

I DISCUSSION

Late-onset hypogonadism should be defined clini-
cally and biochemically. There are more than one
questionnaires used for clinical diagnosis. Most
commonly used form is AMS-Q. AMS-Q is a form
that evaluates somatic, psychological and sexual
changes that occur with aging and separates them
into subgroups. Late-onset hypogonadism is not di-
agnosed solely by AMS-Q. If there is a clinical sus-
picion, the form is completed first, and then
hormonal profile is checked.!®!! The hormonal pro-
file that is outlined in the literature includes total
testosterone, free testosterone and bioavailable tes-
tosterone. The lower limits of these values are 319
ng/dL, 6.5 ng/dL and 110 ng/dL, respectively.'
These values may change with aging. In 2006, Yos-
hiji et al reported that while free testosterone and
DHEA-S decreased with aging total testosterone le-
vels did not change."® No change was observed in
total testosterone levels with aging in our study
(Table 2). On the other hand, we found that free
testosterone and bioavailable testosterone levels
decreased with aging. It was reported in the litera-
ture that SHBG levels increased significantly by
aging and our results were in parallel with this fin-
ding." The results confirmed the presence of hy-
pogonadism with aging however they also revealed

TABLE 2: Mean hormone values of the groups.
Hormone Group 1 Group 2 Group 3 p vaule
T. testosterone 4.52 (1.84-10.37) 4.49 (1.81-10.61) 4.13(1.64-10.23) 0418
F. testosterone 11.83 (0.33-29.14) 11.75(0.01-30.71) 8.79 (1.52-21.08) 0.000*
Bio. testosterone 230.16 (30.70-654.00) 206.40 (80.30-433.00) 176.90 (51.50-367.00) 0.002*
SHBG 30.53 (8.79-56.50) 36.47 (11.60-115.00) 40.65 (11.80-119.00) 0.004*
LH 5.39 (0.31-12.15) 6.60 (2.13-25.17) 8.62 (0.13-34.35) 0.001*
DHEA-S 180.87 (31.70-455.00) 157.22 (32.40-416.00) 74.12 (15.00-216.00) 0.000*
Prolaction 11.70 (2.97-60.94) 12.58 (1.36-07.80) 18.75 (6.46-176.30) 0.054

* Statistically significant (p< 0.05).
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FIGURE 1: The changes in hormones with aging.
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FIGURE 2: Comparisons of IIEF-EF and IIEF-Total scores between groups.
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FIGURE 3: Comparisons of AMS-Q, AMS-PSY, AMS-SOM and AMS-SEX
scores between groups.

that the measurement of bioavailable and/or free
testosterone levels was more sensitive than total
testosterone.'* However, Morales et al suggested
that testicular failure, in aging men was related to
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the decrease in total testosterone.'® The findings
about LH levels are controversial.'*'® We observed
a significant increase in LH levels with aging (p=
0.000). This increase might be due to primary Ley-
dig cell deficiency as well as the inductors in hy-
pothalamus-pineal gland axis. The studies on
hormonal alteration in aging men revealed diffe-
rent results regarding the changes of LH and total
testosterone levels with aging. Disparity of the re-
sults on this topic may be due to the differences of
the number and the average age of patients enrol-
led in each report. There was no adequate data in
the literature about prolactin levels in the elderly.
We observed an increase in prolactin levels with
aging, however the role of this finding in the diag-
nosis of hypogonadism is controversial. Further
studies with greater patient populations are needed.

Somatic, psychiatric and sexual complaints oc-
cur with aging. They may be observed either alone
or together." There is a need for a standard form
in order to evaluate these symptoms. Most com-
monly used form is AMS-Q and it is also accepted
by ISSAM. It was reported that this form was not
only useful for evaluating of symptoms related to
androgen deficiency, but also beneficial for deter-
mining the effects of these symptoms on quality of
life and as well as determining the efficacy of an-
drogen replacement therapy (ART)."”

Kentaro et al evaluated the relationship bet-
ween age and AMS-Q in 2211 males in 2006 and
they reported that the scores of AMS-Q (total) and
sexual subgroup significantly increased with aging.
They did not observe any significant correlation
between age and the scores of psychological and
somatic subgroups.”” We also found that AMS-se-
xual scores increased significantly with aging, how-
ever there was not any significant correlation
between AMS-Q (total) and aging (p=0.77). Soma-
tic and psychological scores significantly decreased
with aging. These findings might be interpreted as
follows the symptoms that occurred during aging
were considered as natural consequences of aging
by the participants. The reason for the absence of a
considerable relation between AMS-Q (total) sco-
res and aging might be the decrease in somatic and
psychological subgroups in contrast with the incre-
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TABLE 3: Mean score values of AMS-Q, IIEF and subgroups.

Form Group 1 Group 2
IIEF-Total 54.89 52.07
IIEF-EF 22.62 21.67
AMS-Q 34.40 32.03
AMS-PSY 10.29 9.38
AMS-SEX 9.01 9.73
AMS-SOM 14.08 12.87

Ucger et al

Group 3 p value

28.04 0.000*

10.68 0.000*

31.98 0.665

7.66 0.002*

13.12 0.000"

11.14 0.004*

* Statistically significant (p< 0.05).

ase in sexual subgroup scores. It was concluded that
aging people overrated sexual symptoms compared
to somatic or psychological complaints.

Basar et al. compared AMS-Q and IIEF scores
and found a inverse correlation between IIEF-EF
and sexual subgroups of AMS. The reason for this
inverse correlation was the increased complaints re-
sulted with an increase in AMS-Q scores while they
caused a decrease in IIEF scores. There was not any
significant relation between other subgroups and to-
tal scores of AMS and IIEF.° In addition, we found a
strong relationship between IIEF-EF and AMS-SEX
scores (p= 0.000) and this finding was consistent
with the literature. As the sensitivity of IIEF was
well known in evaluation of sexual complaints, the
strong relationship was considered as AMS-SEX sco-
res were reliable for the same objective. There were
no statistically significant relation between IIEF-EF
and somatic and psychological subgroups of AMS.
This finding was also consistent with the literature.
In contrast to the literature, we found that there was
an increase in AMS-Q (total) scores while IIEF sco-
res decreased. While the mean age of the cohort of
Basar et al was 48 years, it was 58.95 + 9.33 years in
our study group. Our finding of the relationship be-
tween AMS-Q and ITEF might be due to older par-
ticipants in our study group.

Yoshini and Bagar et al did not show a signifi-
cant relationship between AMS-Q and total testos-
terone,”!® however a correlation between AMS-Q
and total and bioavailable testosterone was obser-
ved in some other studies.?’?* We did not find any
relationship between AMS-Q total scores and to-
tal, free and bioavailable testosterone levels (p=
0.95). On the other hand, when we evaluated sub-
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group scores, we found that sexual scores increa-
sed while the free and bioavailable testosterone le-
vels decreased. The same tendency was present
with the decrease in DHEA-S levels. Significant
changes were observed (Group 3) in sex hormones
other that total testosterone by aging. This finding
supported the hypothesis that hypogonadism oc-
curred by age. Nonetheless, total testosterone was
inadequate to evaluate this change and free and bi-
oavailable testosterone levels were more reliable.
As the changes in these hormones were only rela-
ted to AMS-SEX scores, it was suggested that the
decreased sex steroids did not cause somatic or psy-
chological symptoms. It was known that the chan-
ges in sex hormones during menopausal process
resulted in increased somatic and psychological
symptoms in females. It was reported that in order
to observe these symptoms in males, the levels of
sex hormones should decrase as low as seen after
orchiectomy.”

It was reported in the literature that IIEF-EF
scores decreased with aging. This decrease was es-
pecially significant after 50 years of age. Although
this decrease was found to be significantly related
with the decrease in free testosterone levels, no sig-
nificant correlation was found between IIEF-EF
scores and total testosterone levels.? When we eva-
luated the correlations between IIEF scores and
hormone levels in our study, we found that IIEF-
EF and IIEF-total scores decreased in parallel to the
decreases in total and free testosterone levels, how-
ever the difference was not statistically significant.
On the other hand, both IIEF-EF and IIEF-total
scores were related to the bioavailable testosterone
levels (p=0.01 and p= 0.008, respectively). This fin-
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ding revealed once more that bioavailable testoste-
rone levels were more valuable for evaluating the
symptoms of aging men. There was not any signi-
ficant correlation between IIEF scores and SHBG
and prolactin levels. The decreases in IIEF-EF sco-
res showed a significant correlation with the dec-
reases in DHEA-S levels (p= 0.000). Similarly, the
decreases in IIEF-EF scores were significantly cor-
related to the increases in LH levels (p= 0.000). In
addition, IIEF-total scores were related to both
DHEA-S and LH levels (p= 0.000 and p= 0.000, re-

I CONCLUSION

Serum bioavailable testosterone levels decrease
with age. Consequently, measurement of bioavai-
lable testosterone levels may be more beneficial in
determination of late-onset hypogonadism. IIEF-
EF and AMS-SEX scores support each other for
evaluating sexual symptoms.
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