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Recommendations and level of evidence for medical and surgical
treatment of oligo-astheno-teratozoospermia

Intervention Recommendation* Levelof  Comments

evidence

Antioxidants 2 @000  According to the current evidence, we cannot recommend either for or
against anfioxidants.

FSH 2 @000  Treatment with FSH can be suggested with low evidence in selected men
from infertile couples (normogonadotropic men with idiopathic
oligozoospermia or OAT) in an attempt to improve quantitative and
qualitative spermatozoa parameters and pregnancy rate

Antiestrogens 2 @000  According to the current evidence, we cannot recommend for antiestrogens
or aromatase inhibitors.

Androgens 1 @008  Contraindicated

Mo varicocelectomy/varicocelectomy in patients 2 @000  There is contradicting evidence that allows no reliable EAA recommendation

with palpable varicocoele, infertility, female age < for or against varicocelectomy. Varicocelectomy in infertile men with OAT
35 years and palpable varicocoele should be discussed individually with the couple
Varicocelectomy in patients with palpable varicocoele 2 @@00  |Indication to correction
with progressive impairment of testicular function
Mo varicocelectomy in patients with subclinical 2 @@o0  Monitoring
varicocoele

Surgery for cyst in seminal tract 2 @000  The technique dependent on + connection with the seminal tract. Patients
should be referred to tertiary urc-andrological centers.

TESE 2 @000 Mot recommended as a routine in patients with OAT and high DMNA
fragmentation or in patients with cryptozoospermia. In cases of several (2
or more) |C5l failures after the use of ejaculated spermatozoa (with
uncorrectable high DFI), the option of TESE and use of testicular
spermatozoa for ICS| can be considered and discussed with the couple,
which should be informed that this approach is based on low-quality
evidence

Assisted reproduction 1 P00@ _ Symptomatic therapy, after having excluded other therapeutical options

*(1) Corresponds to ‘we recommend’; (2) Corresponds to ‘we suggest'. TESE, Testicular sperm extraction; OAT, Oligo-astheno-teratozoospermia.



OpLopOC oALlyo-aoBevo-tepatolwooTIEPULAC

(OAT)

Xpnon Twv KpLtnpiwv mou avadEPoVTaL 0To YXELPLOLO yLa TNV
avaluvon omneppatoc tneg MOY tou 2010

Noapoucia  omeppatolwapiwv  oto
omEPUA aAAd O aplBuoc Toug eival
LULKPOTEPOC QO TO KATWTEPO OPLo
avadopag

Moocooto oneppatolwapiwv LLE
npowoNnTIKA Kivnon ULKPOTEPO ATO TO
KOTWTEPO OPLO avadoPaAC

Mocootd  GUCLOAOYLKWY Hopdwv
oneppatolwapiwy HIKPOTEPO aATO TO
KOTWTEPO OpLo avadopdac.

+  Semenvolume 1.5mL

Sperm concentration 15 10°/mL
Total sperm concentration 39 10° spermatozoa per
gjaculate

» Total motility 40%
»  Progressive motility 32%"

Vitality 58%
Normal morphalogy 4%

Values are lower raference limits of fifth centiles. * Grade A (fast progressive motility
» 25 pmy's) + grade B (show progressive motility 525 pmy's).



SUMMARY OF RECOMMEMNDATIONS
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T T [ LIT3Al [0 o T = T
examination in all cases of oligo-asheno-teratosp ermia (DAT) i assess e testes and e pididy mes for vohime and conss-
tency, deferent dicts e votal or partial absenoe and eomumenee of va e oosele [1 Q0.

2 We recommend scmotal ulirasmamd (115]) as pan of routine imvestigation of men with OAT (1 @300, In case of vesticular
micrdithiagis (Th], testicular biopsy should be considered although this is @il a controvensial Bsue (2 Q001

3 We recoonmend an endocrine evaluation inall men with OAT. Depermination of prolactin (PRL) should be added il a
hypogonadotropic hypogonadism is suspecied [1 Q90

4 We recoommernd teal OAT patients with bischemical and clinical signs of hypoand mgenism should fGra oomplete fenilicy
treatment and oaly afver that andmogen replacement twerapy can be offered aconeding o e exdisting guidelines [1
(826 6L6 1N

5 We recoonmend karyolype amalysis of infertle men with a sperm concentration =5 « 10%!'mL o ases the risk for an
unbalanced kanyoype of embryos (1 90001 We reocommend asestment of Yo micosd eetions of infertle men with a
sperm comcentmton <5 x 0% mL, which will be inberited to male ofkpring (1 DRO0). We recommend cystic i brosis
L ark e il e o ondise tanc e regulator (CFTH gene evahiation in case of suspicion ke inoompleve ¢ omgemital obsimsction
ol the genital tract [1 OO0

6 We recommend perkming two [2) smen analyees, acoonding to Workd Health Organization (WHO) guidelines to define
an OAT [1 94,

7 Sperm TIA imegrity [eg Spermn Chromatin Srocture Assay [SO5A): Alkaline OOMET assay: TUNEL] could be applied in
addition v gandand semen analysis in ndlowing cases [1 QOO0
a When il is considered whether the couple showld be refered for assisted reproduction or given additional ime kr oy -

irag o lievi mg s onlEan eous pregrancy;

v When intrauerine insemination with pariner’s spermatoena [ATH) i cons dered;
¢ When standard in vitre Entileation [(IVF] o intm -cvioplasmic aperm injec ton (IS i3 oo dered.
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B Treatment with FSH can be suggested with low evidence in selected men foom infertle couples [normogonadotmpic men
with idiopathic oligooeospe mia or DAT) in attempl o improve gquanbitatve and qualitative Sperm parametens and preg-
nancy mie (290001,

9 A eooeding vothe current evidence, we cannol recommend either e oragainst antimidanis and for antiestrogens (E@mo-
ifen or clomiphene) or aranatace inhibinrs 20001

10 We reonmmend against therapy with andmgens (1 Q4.

11 Vareseoele treatment in inferile couples reporting OAT asociated with palpable vadoocoele can be discussed with e
oouple 2000

12 Wesugges only monitoring cases with aiboinical vardesesele [2 @00,

13 We suggest treatment lor vadososele in young males with progressdve testicular faihore and/or seminal deteriomtion (2
M)

14 Wesuggest 1o imvestigate by transrectal U5 [TRUS) patient with OAT, low semen volume [unrelated o by pogonadism or
obvicus agenesia of deferem docs], and for significant semen parametess Quctsations, acdic pH, and low fnociose,
because they might be affected by a distal seminal ract emplying disonder (2 @0O00).

15 Becase of te misd g solid evdidence rom mndomized stodies we cumently do not suggesd o pedorm as moutine TESE in
OAT patenis with high TA Fagmentation or patents with crypooseespe mds. However, in cases of several (2 or mone]
TSI faiharess afber e e of of aculabed spermatoeos (witlh unoorectalile high DFL, te option of TESE and wuoe of pesicular
spermamea for IS can be considered and diseussed with the couple, which should be informed tha this approach i
based o dow-gquality evidence (2 OO0,

16 We suggest tsat sublenile men with OAT should quit dgarette smoking o improve te clhance of the couple 1o achieve
the desired pregrancy (2 OO00).

17 We suggest Uhat sublertile obece men with OAT should reduce weight oo improve the clsance of the couple o achieve U
desired pregnancy [2 Q00K

18 We siggest that miblenile men with OAT shoald reduce aloolol consimption (il ecossive] o improve te dhanoe of e
couple to achieve the desired pregrancy (2 QOO0

19 We do nol reosmmend asking men with QAT to quit pliyscal activity bo improve the deance of the couple 1o acdhieve the
desired pregnancy [1 Q90K

20 We do not recommend serotal coeling and changes in dothing or working conditions kading 1o decrease scootal heating
% measures wvand increasing male fertility (1 @000

21 Incase otler rreatment options are nod available o not eflicient, we recommend men with OAT and their panner asssved
reproduction to improve their dhance of achieving pregnancy [1 O],

Alepevivnon tng
OAT

Oepansia



2uvioTwpevn Olepguvnon Twv acBevwy pe OAT

*|oTOPLKO Kall KALVIKN €€€TaON
*Yriepnxoypadnuo 0oxXEoU
*OPUOVOAOYLKOG EAEYXOC
*[EVETIKOC EAEYXOC

*E¢€Taon omEpuATOC

*EAeyxoc katakeppatiopol tou DNA



loTOPLKO Kol KAWLKN €€€TOON

e Avixveuon mapayoviwyv KlvdUvou yla UTIoYoVvLIHOTNTO

I We recommend a general physical examination to assess signs of hypogonadism. We also recommend scrotal physical
examination in all cases of oligo-astheno-teratospermia (OAT) to assess the testes and epididymes for volume and consis-
tency, deferent ducts for total or partial absence and occurrence of varicocoele (1 A000).

Feviki KAwikn e€€taon
napouvacia urtoyovadlopou

KAwiwkn e€€taon ooxéou (A

* Méyeboc & ovotaon Opxewv

» MéyeBoc & cUotaon
emubLdupidag

*J TLEPUATIKOC TTOPOC

*[Tapouoia KpookAANG




Yriepnxoypadnpo ooxEoU

2 We recommend scrofal ultrasound (US) as part of routine nvestigation of men with OAT (1 G@00). In case of testicular
microlithiasis (TM), testicular biopsy should be considered although this is still a controversial issue (2 0000).

NephapBavel
* OPXELC : HEyeBoC Kal cuotaon
*ErdLdupidec : peyebog, KUOTELG
*J TLEPUATLKI XOPdN : KIpOOKNAN

Aebdopéva (evidence)

*Au&nuEvog kivbuvog Kapkivou OpXeEwV o€

avtpeg pe OAT * ATLOKAELOHOC OYKOU A HIKpOALBiaonC
*H napouoia pkpoAlBiaong pumopel va *EmuBePaiwon KpooKAANC
UTTOKPUTITEL in situ kapkivo Opxewv “EmiBeBainon amddbpanc
*EriBePfaiwon Stoykwong tng kepaAng tng
ermdLdupidac

*EniBePfaiwon mapouaoiag KIpookNANG
*ALopBOLKo uTtEpNYOYPADNUA TIPOOTATH KOl
OTIEPUATOSOXWV KUOTEWV MOVO o€ uroia
QTTOLOKPUOUEVNG amodpaénc

MéEpog tou BaotkoU eAéyxou avdépwv pe OAT



OpPLLOVLKOC EAEYYXOC

FSH, LH, T, SHBG (yLa tov urtoAoyLopo tng eAeBepnc T o€ OPLAKEC TIMEC)

3 We recommend an endocrine evaluation in all men with OAT.
Determination of prolactin (PRL) should be added if a hypog-
onadotropic hypogonadism is suspected (1 QO OA).

4 We recommend that OAT patients with biochemical and clini-
cal signs of hypoandrogenism should first complete fertility
treatment and only after that androgen replacement therapy
can be offered according to the existing guidelines (1 Q®OOO).

Acdopéva (evidence)

*Avénuévn FSH : mpwtomadng umoyovadiopog

* FSH > 10 IU/L : 87,5% mpoyvwotiki afia avevpeong <20 x *Alepelivnon twv miboavwv
106 /ml ouykévipwong oneppatolwapiwv oLtV tne OAT

* XapunAécg FSH & LH : deutepomnaBrg umoyovadlopog

*Quotoloyikn FSH: anodpaén 1 SLokom oTEPUATOYEVEDNC

*H Bupeoeldikn SuocAettoupyia de cuoxetiletal pe OAT: o

EAeyxoc tTnNG BupeoeldikAg Asttoupylag d& CUOTAVETAL WG

EANEYXOC pouTivag

2€ nepintwon voyovadilopou n Bepaneia vnokatdotaong He T Oa mpEmneL va
ovaBAnOel péxpL tnv oAokAnpwon tng Oepaneiag Tng UMOYOVLOTNTOG



[EVETLKOC EAEYXOC

5 We recommend karyotype analysis of infertile men with a sperm concentration =5 x 10°/mL to assess the risk for an
unbalanced karyotype of embryos (1 @0@0). We recommend assessment of Yq microdeletions of infertile men with a
sperm concentration <5 x 10°/mL, which will be inherited to male offspring (1 @@®0). We recommend cystic fibrosis
transmembrane conductance regulator (CFTR) gene evaluation in case of suspicion for incomplete congenital obstruction

of the genital tract (1 @®OO0O).

Kapuotunog
OTaV N GUYKEVTpwoOn < 5x10ml
EKTLUNON KIVvOUVOU YEvvNoNC
EUBPUOL PE XPWHUOOWHULKNA
avwUaAla
Yq pkpoeAAeipeLc
OTav N GUYKEVTpWON < 5x10ml
MBavotnta petafifaonc oto
appev £Bpuo
‘EAgyyxoc¢ yia petaAAoaén tou
yovidiov CFTR
o€ untoPia HEPLKNC GUYYEVOU(G
anodppa&nc tng YEVETLKAG 0dou

Aedopéva (evidence)

*2.5% Twv acBevwv pe GUVOALKO aplBuo
omneppatolwapiwv 1-10x10°8 /ekomeppdtion kat 10.8%
He <1x10° €xouv YeVETIKA altLa.

* Kuplwe apoilBaiec petabeoelg kot katd Robertson ot
omnoleg avéavouv tov kivbuvo amoBoAng f omaviotepa
YEVEDONC TTALOLOU UE XPWHUOCWHLKN avwHoAia

*OL Yg pikpoeAAeipelc oxetilovral pe Stakomn tng
OTIEPUATOYEVEDONC KoL peTaBLBalovtal oTto appev
E€uBpuo.

*H cuyvotnta twv Yq elval peyaAutepn os coBapry OAT
(<2x108/ml) kat omavia og cuykevtpwon 2-5x108/ml
*Yg pikpoeAAeipelc BpéBnkav os 8,5% acbevwy pe
<1x10%/ekomeppation kat 0,3% pe 1-
10x10%/ekomeppartion



Table Il Distribution of known causal factors for severe male factor inferility in the full study group and in the subgroups of the patients with reduced semen

quality.

Causal factors for severe male
infertility

Full group

n= 1737

%

Azoospermia
n=388

%

n

Moderate
Oligozoosp.”
n=813

%

135

78

258

15

10

[.1. Autosomal abermations
Inversions

Marker chromasome

| ranslocations

1.2, CTFR mutations
Obstruction
Subobstruction

1.3. Sex chromgsome abnamialities
46,208 ke

A7 2XY

Maosaiciem 47 2000 /46, XY
4T XY

Maosaicism 47,XYY/46,XY

13

I
10

-II-IJ'|E—

0.7
0.2
01
03
0.6
0
0.l
41
0.l
35
03
0.2
0.1

87
21
6.4

57

- e

05
03

03
16
16

6.2

4.7
1.0
03
0.3

1.7
03
0.6
08

0.6

06

8
3
I
I
I

04
0.l
0.1
0l

01

0l
0l

[ I.4. ¥ chrnmisarme microdeletions

13

6.4

8.5

03

04

AFFh and AFFr doletion

03
0.

|.5
05

AZTh deletion
l A7Fe deletion only

Mo o |8 =

I.B

I = |B |-

44

8.5

0.3

0.4

Punab M, et al(2017). Hum Reprod 32, 18-31




E€ctaon oneppaToc

6 We recommend performing two (2) semen analyses, accord-
ing to WHO guidelines to define an OAT (1 OOOM).

¢ 2 omeppodlaypappota cupdpwva pe TG kateubuvtnpleg odnyieg tng MOY

Acbdopuéva (evidence) 150
*ALOKULOVOT TWV TIOPAUETPWY OTIEPUATOC TOOO OE UYLELC
000 Kal o a.oBeveic pe OAT.
* H aflomiotia Twv anoteAeopatwy eéoptatal amno
TN ouAAoyn, T petadopd, XpOVo amoxnc,
TIUPETO KAl TUXOV POPHUAKEUTLKA Qywyr TOUG
TeAeutaioug 2-3 HAVEG

Xpovog or ESbopabeg

AnapaitnTtog 0 MOLOTIKOG EAEYXOC KOl | CUVEXAG EKTtalideuan



‘EAEyX0C KaTaKEPUATIOLOU Tou DNA

7 Sperm DNA integrity [e.g. Sperm Chromatin Structure Assay (SCSA); Alkaline COMET assay; TUNEL] could be applied in

addition to standard semen analysis in following cases (1 @Q00):

a When it is considered whether the couple should be referred for assisted reproduction or given additional time for try-

ing achieving spontaneous pregnancy;

b When intrauterine insemination with partner’s spermatozoa (AlH) is considered;
¢ When standard in vitro fertilization (IVF) or intra-cytoplasmic sperm injection (ICSI) is considered.

‘EAeyxoc Katakeppatiopol tou DNA

Otav okedptopaote

*av Ba epappootel utofonBoupevn
avarnapaywyn n 6a 606l xpovocg yLa
auToOpaTn cUAANYN

*Av Ba yivel eEVOOUNTPLOG OTIEPUOTEYXUON
UE omeppatolwapla Tou cuvtpodou

*Av Ba emiheyel IVF ) ICSI

Acdopéva (evidence)

*JUOXETILON HeyaAou BaBuou
KOTOKEPUATIOMOU Tou DNA Kal HLKPAG
rmbavotntog avtopatng cUAANYNG R
ETILTUXLOG EVOOUNTPLAC OTIEPUATEYXUONG
*Meyahoc BaBuog KaTtakeEpUATIOUOU
ocuoxetiletal pe dTwyA amoTteAECUATA OE
IVF & ICSI

*J€ aUTH TNV epimtwon n ICSI Ba mpemet
Va TIPOTLUATOL EVAVTL TwV AAAWV PeBOSwV



DappakeuTikn avtipetwriton OAT

8 Treatment with FSH can be suggested with low evidence in selected men from infertile couples (normogonadotropic men
with idiopathic oligozoospermia or OAT) in attempt to improve quantitative and qualitative sperm parameters and preg-
nancy rate (20000).

9 According to the current evidence, we cannot recommend either for or against antioxidants and for antiestrogens (tamox-
ifen or clomiphene) or aromatase inhibitors (20000).

10 We recommend against therapy with androgens (1 @000).

* FSH
XaunAn evoelén oe emleypévoug aoBeveic
yla BeAtiwon mOLOTIKA KoL TTOGOTLKH TWV FSH
T[OLpOLuéprV ToU OTtépp.OL'EOQ KOLL TOU *H anmavtnon otnv oAlyolwooTmepuia pumopel va
OLo! , e€aptartal ano noAvpopPLlopoUc Tou urtodoxea
aPLOLOU TWV KUNOEWV. e FSH.

*AVTLO{ELOWTLKA KOIL OLVTL-OLOTPOYOVA N
OLVOLOTOAELC APWUOTACNC
Kapia cvotaon umep f katd 6 pumopet va
YiveL

*Avépoyova
AvtevdeLtn




(A) Forest plot of 15 studies evaluating pregnancy rate after FSH administration.

(B) Forest plot of nine studies evaluating spontaneous pregnancy rate after FSH administration.
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Sandi D, et al., Endocrine connections.2015;4:R46-R58

*H FSH aU&noe TG KUNOELG
TOOO0 QUTOUATEC 00O Kall
LETA oo ART .

*[lponyoU eV LETAVAAUCN
¢ Cohrane €6elée avénon
HOVO TWV QUTOUOTWVY
KUNOEWV.

10-18 CeuvyapLa
TIPETEL VAL
QVTLUETWTILOTOUV
ylo va ipoKU P EL
1 kKUnon



Figure 2. Forest plot of comparison: | Antioxidant(s) versus placebo, outcome: |.l Live birth per couple
randomised.

Experimental Control Peto Odds Ratio Peto Odds Ratio
Study or Subgroup  Events  Total Events Total Weight Peto, Fixed, 95% CI Peto, Fized, 95% CI
1.1.1 Vitamin E versus placebn
Kessopoulou 1995 1 15 0 15 56% 7.39([015, 372.36)
Suleiman 1996 9 52 0 35 438% 6.33[1.56, 25.63) ——
Subtotal (95% CI) 67 60 494% 6.44 [1.72, 24.04) -
Total events 10 0

Heterogeneity, ChiF=0.01,df=1 (P=0.94); F=0%
Testfor overall effect: Z= 277 (F = 0.006)

1.1.2 Zinc versus no treatment

Omu 19498 B 449 2z 48 50.6% 367 [1.00,13.51] ——
Subtotal (95% CI) 49 48 H06%  3.67 [1.00, 13.51] *
Total events 8 2

Heterogeneity: Mot applicable
Test for overall effect: Z=1.96 (P = 0.05)

Total {95% CI) 08 100.0% 4.85[1.92, 12.24] <>

Total events 18 2

Heterogeneity, ChifF= 036, df=2 (P=0.84); F=0%

Test for overall effect Z= 3.34 (P = 0.0008)

Test for subgroup differences: Chi*=0.34, df=1 (P = 0.558), F= 0%

0.001 01 1 10 1000
Favours control Favours antioxidant

AvTLOEELS WTIKA
XapnAng mototntag evOeLén amo 3 HOVO ULKPEG TUXOLOTIOLNUEVES
Showell MG, et al. 2014. Cochrane HE Opdda eEAEéyXou MEAETEC OTL pItopel var BEATLWVEL TOV aplOpo
Database Syst Rev, CD007411. TWV YEVVIOEWV OTOUG UTIOYOVLUOUG QVTPEG



Figure 2 Forest plot of outcome: Pregnancy rate pereligible couple randomized
Comparison: Estrogen antagonists vs. controls Subgroup analysis: Comiphene 25 mg,
Clomiphene 50 mg and Tamoxifen20-30 mg.

Estrogen Antagonists  Comtrol Peto Odds Ratio Peto Odds Ratio

Study or Subgroup Events Total Events Total Weight Peto Fixed 85% Cl Year Peto Fixed, 85% Cl
Clomiphens 25mg

Wang 1983 25mg 4 11 0 7 48% 7.20[0.80,66.83]
Sokol 1088 1 11 4 9 8.1%  0.17[0.02.1.21] 16888 ——

WHO 1902 770 B 71 18.4%  1.20[0.38, 3.75] 1992 —_

Subtotal (95%CI) 02 87 20.3%  1.08 [0.44, 2.65] L

Total events 12 10

Heterogensity. Chit = 6.30.4f = 2(p = 0.04).1% = 82% 10 ZEUVdpla T[péT[El Vol

Test for overll effect: Z=10.16 {p = 0.87)

CIVTLIJ.ET(A)T[I.O'TOL'JV ywa va

Clomiphens 50mg

Ronnberg 1980 3 o7 1 20 5.8% 3.11[D.41,23.38] 1980 wfp— 'LlJ '

Wang 188350mg 4 18 D 7 4.4% 4.89[0.47.50.43] 1983 ——— TPOKUYPEL 1 Kunaon
Micic 1085 7 56 D 45 10.1% 6.81[1.46, 31.60] 1085 _—

Subtotal (95% CI) ® B1 20.3% 5.06[1.71, 14.94] s

Total events 14 1

Hetersgeneity. Chi® = 0.37.df = 2(p = 0.83).F = 0%
Test for overall effect: Z= 283 (p = 0.003)

Tamoxifen
Torok 1085 o 27 5 27 16.4%  2.13[0.64, 7.12] 1085 +—
Ainmelk 1987 2 18 0 18 3.0% 7.90[0.47, 132.20] 1087 ,
Krause 1992 7 3 4 37 14.8%  1.77 [0.50. 6.29] 1902 —t— AVTlOlOTpOVOVd
Cakan 2008 13 1 25 16.3% 4.898[1.49, 16.88] 2008 —— . ,
Subtotal (B5%CI) 105 50.4%  2.87[1.44,571] » 20-30 mg tapodéipaivng n 50 mg
Total events 31 10 kAopdaivng pmopei va BeAtiwvouy
Heterogeneity. Chi® = 2.09.df = 3 (p = 0.556).1F = 0% , ,
Test for overall effect: Z = 3.01 (p = 0.003) TOV 0pLOUO TWV KUNOEWV GTOUG
Total (25%CI) @ 272 100.0%  2.42 [1.48,3.04] * UTTOYOVLIHOUG QVTPEQ
Total events A7 21

Heterogeneity.Chi? = 13.88.df = 8 (p = 0.13).F = 35% t N T
0.001 0.1 1 10 1000
Test for overall effect: Z = 3.54 (p = 0.0004)

Test for subgroup diferences: Chif = 5.12, df = 2 {p = 0.08),12 = 60.9% Favors Controls  Favours Estrogen
Antagonists

Chua ME, et al. Andrology .2013;1:749-757.



Total sperm count, good motility, and normal morphology by conventional or strict criteria.

Basal evaluation

Total sperm (*10° Morphology Strict
Group cells/mL) Motility (%) (%) criteria (%)
Active trf:amlem 27.1(9.4. 54.0) 207 = 120 412 = 14.0 40+121
Placebo (n = 106) 32.0 (14.1. 70.0) 206 + 157 455 + 165 45+32
Normozoospermic men (n = 82) 145.0 (75.6. 266.6) 485 = 16.0°4 58.2 = 13.1°4 15.3 + 4304
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XelpoupyLkn aviipetwriton OAT



KipooknAn

11 Varicocoele treatment in infertile couples reporting OAT associated with palpable varicocoele can be discussed with the

couple (200000)

12 We suggest only monitoring cases with subclinical varicocoele (2 @©00).
13 We suggest treatment for varicocoele in young males with progressive testicular failure and/or seminal deterioration (2

OO0,

* Qeparneia PnAadpntnc KPooKNANG
oxetl{opevng pe OA
propel va oulntnOel pe to {evyapt

*YTTIOKALVIKA KIpOOKAAN
napakoAovOnon.

*Qeparneia KIpookNANG o€ veapoug
avOpeg
LE TIPOOBEUTLK OPXLKI OLVETIAPKELQL
Ko/ emdelvwon oTEPUATOC

Asbdopéva (evidence)

*H cuoxEtion KipooknAng kat OAT eival
OVTIKPOUOUEVN.

*Je mpoodatn petavaiuon n S16pbwon
PnAadntnc kKipookNAng BeAtiwoe tnv
ToLoTNTA OTIEPUATOC UE TiBavr) avénon Twv
ocuA\nPewv kat peiwon tng PAaBng tou DNA .
*H 516pBwon TNC KIPoOKAANG UtopEL va
avénoet ta emnineda T o€ UTTOYOVLOUG
AVTPEC

*Mn onuavtikn BeATiwon TG YOVIHOTNTOG
HETA TN 610pOBwon UTTOKALVLKAG KIPOOKAANG



Figure 3. Forest plot of comparison: | Varicocele occlusion versus no treatment, outcome: |.| Pregnancy

rate.

Varicocele occlusion  No treatment Odds Ratio Odds Ratio
Study or Subgroup Events Total Bvemts Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Milsson 1974 4 a1 8 45 139% 0.3900.11,1.41) - 1
Breznik 19593 13 38 22 41 247% 045018, 1.11] — &
Madgar 1995 15 24 2 20 16% 13.40([2.55, 71.40]
Yamamoto 1996 3 45 4 47 6.5% 0.77 [0.16, 3.64] - T
Mieschlag 1995/ 998 18 f2 16 B3 199% 1.20[0.55, 2.65] -1
Grasso 2000 1 34 2 34 3.4% 0.48[0.04, 5.61]
Unal 2001 2 21 1 21 16% 211[018, 2617)
Krause 2002 5 33 5] 34 83.9% 0.83[0.23, 3.08] N
Daohle 2010 19 B4 3] B4 75% 4.06([1.50 10.89] B
Abdel-Meguid 2011 24 7h 10 75 120% 3.06[1.34, 6.97] —
Total (95% CI) 449 445 100.0% 1.47 [1.05, 2.05] L
Total evants 104 7
Heterogeneity: Chi®= 27.01, df=9 (P = 0001}, F= 67% 'I].IJ1 EI'.1 1'IZI 1UD'

Test for overall effect £=2.23(F=0.03)

Fawours Control

Fawvours Treatment

Figure 5. Forest plot of comparison: 2 Varicocele occlusion versus no treatment in men with abnormal
semen analysis, clinical varicocele and primary outcome pregnancy rate, outcome: 2.1 Pregnancy rate.

Varicocele occlusion  No treatment Odds Ratio Oids Ratio
Study or Subgroup Events Total Evemts Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Madgar 1995 15 25 2 20 32% 1350255 71.40] e —
Mieschlag 199511958 18 62 16 63 400% 1.20[0.55, 2.658]
Krause 2002 5 33 ] 34 178% 0.83[0.23, 3.04) —_——
Dohle 2010 19 60 ] 56 148% 402([1.47,1097) —_—
Abhdel-mMeguid 2011 24 74 10 76 242% 3.06[1.34, 6,97 ——
Total (95% CI) 255 250 100.0%  2.39[1.56, 3.66] E 3
Tatal events 81 41
Heterogeneity, ChiF=10.97, di= 4 (P=0.03); F= 64% D |=]5 D:‘z 15 2=IJ

Testfor overall effect: Z= 4.01 (P < 0.0001)

Favours contral

Kroese AC, et al. 2012. Cochrane Database Syst

Re 10, CD0O00479.

Favours treatment

Number to
treat: 17

Number to
treat: 7



s

Confidence intervals and odds ratio for pregnancy after varicocelectomy among men with palpable
lesions and at least one abnomal semen parameter.

Study Varicocelectomy Control OR (random) OR (random)
n/N n/N 95% Cl 95% CI

Grasso et al 2000 1/34 2/34 & 0.48 [0.04, 5.61]
W 16/25 2/20 ———8—— 13.50 [2.55, 71.40]

Marmar et al 1994 B6 /[ 186 3/19 —i— 2.93 [0.82, 10.44]

Okuyama et al 1988 43 /141 15 /83 —i— 1.98 [1.02, 3.86]

Onozawa et al 2002 6/10 5/18 -—— 3.90 [0.76, 19.95]

Total (95% CI) 396 174 ’ 2.87[1.33, 6.20]

Total events: 131 (Varicocelectomy), 27 (Control)

Test for heterogeneity: Chi® = 8.47, df = 4 (P= 0.17), r = 38.1%

Test for overall effect Z = 2.68 (P < 0.00001) I I I I

0.01 0.1 1 10 100
Favors control Favors surgery

Note: OR = odds ratio; n = number of couples achieving pregnancy with male partners diagnosed with clinical varicoceles;
N = total number of cases.

Mamnar Varicocelectomy—a new meta-analvais. Fertil Sterd 2007,

Number to Number to

Kroese AC, et al. 2012. Cochrane Database Syst treat: 5.7 treat: 6.6
Re 10, CD000479.




ATtopokpuopevn anodpaén tng ekpopntiknc odou

14 We suggest to investigate by transrectal US (TRUS) patients with OAT, low semen volume (unrelated to hypogonadism or
obvious agenesia of deferent ducts), and/or significant semen parameters fluctuations, acidic pH, and low fructose,
because they might be affected by a distal seminal tract emptying disorder (2 @000).

AlopBLko uTtepnyoypadpnua

o€ aoBeveic pe OAT kot
*ULKPO OYKO OTIEPHATOC (LN OXETL{OMEVO
LLE UTTOYOVASLOUO 1] CUYYEVN ayeveDia
OTIEPUATLKWYV TIOPWV)

Kol /n

*GNMUOVTLKA SLAKUAVOT TIAPOLUETPWV
OTEPUATOC
*0¢wo pH
*XapnAad enineda ppouktolng

Emteldn
Mropeil vat UTIAPXEL OTTOLAKPUCEVN
anodpaén tng ekpopnTiknc odou

Acdopéva (evidence)

Awayvwon

*Evbonpootatikwyv kuotewv (Wolffian n
Mullerian) mou pnopel va tpokaAéoouv oTEVWON
N anodpaén TwV EKOTIEPUATIKWY TTOPWV)
*JTEVWOEWV TWV EKOTIEPUATLIKWY TIOPWV N AAAWV
Aeltoupylkwyv Slatapaxwy : Slatapaxn otnv
€€000 TOU OTEPUATOC KATA TNV EKOTIEPUATLON
AvtipeTwnion

*AloupnBpLkn ekkEvwon kKUotewv tou Wolff
Uropel va BEATIWOEL TLC TTAPAUETPOUC
OTEPHOTOC

*Alamepiveikn N SLopOLKA EKKEVWOTN KUOTEWV TOU
Muller umopet va dtopOwoel tnv odelhopevn oe
autec OAT



ANYn omeppatoc armno touc opxeLc (TESE)

15 Because of the missing solid evidence from randomized studies, we cumrently do not suggest to perform as routine TESE in
OAT patients with high DNA fragmentation or patients with cryptozoospermia. However, in cases of several (2 or more)
ICSI failures after the use of ejaculated spermatozoa (with uncorrectable high DFI), the option of TESE and use of testicular

spermatozoa for ICSI can be considered and discussed with the couple, which should be informed that this approach is
based on low-quality evidence (2 @000).

TESE :
’ . Aedopéva (evidence)
A€ CUCTNVETAL WG POUTLVA CE : . ,
*AuénueEvo MOCOOTO omeppatolwaplwy HE

aoBeveic pe OAT & auvnuevo DFI R auénpévo DFI o€ HEPLKEC TTEPUTTWOELG
KpuntolwooTmneppia amotuxnuévwy ICSI

*AebOUEVA VLA ULKPOTEPO TIOCOOTA
oneppatolwapiwv pe katakeppatiopevo DNA
OTOL OPXLKA oTtEpaTOlWwapLa

*Agv UTIAPXOUV OTOLXELOL OTTO TUXOLLOTIOLNUEVEG

Movo o€ eTiAeyYEVOUC aoBEeVELC
*Me 2 1] TEPLOCOTEPEC AMOTUXNUEGVEG

ICSI pe oneppatolwapLo LETA oo LEAETEC yLa KUHOELG

ekomneppartion Kat uPnAo DFI ontéppatog S € avaSPOULKEG HEAETEC O€ aoBeveiC pe
KPUTITO{WOOTIEPULA UTIAPEAV TTEPLOCOTEPEC

Evnuépwon tou leuyaplol Ot KUNOELG XPNOLUOToLWVTAC omeppatolwapla

NPOGEYYLON AUTH oThpileTal oe XaUNAAC armo TESE €vavtl eKelVwV amo EKOTIEPUATLON).

noldTNTaC eVSEifeLe *Je mpoodatn petavaluon o€ Bpednke Stadopa.

AnapaitnTeC OL TUXOLLOTIOLNUEVEC MEAETEG



AN\oyeC Tou TpOToU (WNC

* JUpudwva pe tnv EAA oL avbpoAdyol Ba tpEmeL va cuoTrvouv aAAayn Tou
TPOToU {WNC¢ Twv avopwv pe OAT Ttopd TIC AVETIOPKELG eVOEiéeLc yia
enidbpaon Twv aAloywv autwyv otn BeAtiwon Tng yovipotntog

16 We suggest that subfertile men with OAT should quit cigar-
efte smoking to improve the chance of the couple to achieve
the desired pregnancy (2 0000).

17 We suggest that subfertile obese men with OAT should
reduce weight to improve the chance of the couple fo
achieve the desired pregnancy (2 0000).

18 We suggest that subfertile men with OAT should reduce alco-
hol consumption (if excessive) to improve the chance of the
couple to achieve the desired pregnancy (2 0000).

19 We do not recommend asking men with OAT to quit physical
activity to improve the chance of the couple to achieve the
desired pregnancy (1 0000).

20 We do not recommend scrotal cooling and changes in cloth-
ing or working conditions leading to decrease scrotal heating
as measures toward increasing male fertility (1 0000).

Mo va avéndei n mOavotnta tou
{euyaplov yia cUAANYN
JUOTHVETOL:

*ALOLKOTT) KOTIVIOLOITOC

*Meilwon cwpatikol Bapoug
*Meilwon katavaAwong aAKoOA

Ae cuoTtvetal

*ALotkoTi] TNG CWHOTLKAG
dpaotnpLOTNTOC

*Meilwon Bepuokpacioc ooxéou Kal
aAAQYEG POUXLOMOU 1} ouVONKWVY
gepyoaoiac




AN\oyeC Tou TpOToU (WNC

Recommendations and levels of evidence for lifestyle changes in management of oligo-astheno-teratozoospermia

Intervention Recommendation®  Levelof  Comments
evidence
Cewsation of smoking 2 B0O00  Association between smoking and impaiment of semen quality is established but no evidence for
improverment of semen quality after quitting smoking. Suggestion is based on other positive health
effects
Weight reduction 2 B000  Evidence for association between overweight fobesity and impairment of semen quality is

contradicting and evidence for improvement of semen quality after weight reduction is lacking.
Sugaestion is based on other posithve health effects and positive effect on reproductive hormone
levels

Reduced alcohol intake 2 B000  Evidence for asociation between low/moderate alcohol consumption and impairment of semen
quality is debatable and evidence for improvement of semen quality after cessation i lacking.
Sugoestion is based on positive effect in females and for social reasons

Continuing physical activity 1 B000  Continuing physical activity may have a positive impact on body weight (see above)

Scrotal cooling/changes 1 B000  The recommendation considirs no measures for active scrotal cooling or changes in working place
in clothing and/or working or clothing habits
conditions

(1) Corresponds to ‘we recommend’; (2) Comesponds to ‘we suggest’.



Texvikec umtofonBoupevnc avamapaywync (ART)

21 In case other treatment options are not available or not efficient, we recommend men with OAT and their partner assisted
reproduction to improve their chance of achieving pregnancy (1 @@O0).

ART *Anapaitntn n dtepevvnon tou levyaplov
*J € MEPUTTWOELG TTIOU OEV UTIAPYOUV

SLOOECIIEC UTTOTENECHOTIKEC ETUAOYEC *H nAwia tng yuvaikag ivot onpavtikog
yla TV avtlpetwriton tng OAT napayovtag ot Ann andpaong

»Av < 35 & amouoia coBapn¢ attiag tng OAT

) ) EUTIELPLKN Bepameia
*J UUITTWHUOTLKN Bepamela »>Av >35 ART

BeAtiwon NG YOVLHOTIOLNTLKAG LKOVOTNTAG TNG YUVALKOC
Mrnopei va avénoet tnv mibavotnta KUNoNG AKOUOL KoL OE TIEPLITTWOELC [N
Oepancloung OAT



Awayvwon OAT

lotoplkd
KAwikn e€€taon

QOadpuoaka

Ynep/pa

E€etdoelg
atpotog

Tpomog {wng

QOPUAKEVTIK
aywyn

Fovipotnta

2UTIEPAO AT

Baoiletal o 2 oneppodlaypappata. e meplmtwaon MUPeTol 1 GAPUAKEUTIKAG AywWYAS N
e€€taon Peta amnod 3 PRveg
MapAdAAnAn yuvaikoAoyikny dtepeuvnon tn¢g ouvtpodou CUCTHVETOL

Avbpoloyikn e€€taon

MikpoAlBiaon 1} Oyko: Taparmoun o€ oupoAdyo / Blogia
KipookiAn: xewpoupyikn d10pbwon;
KUotelg: mapamounni o€ oupoAoyo

FSH, LH, T o 6Aoug Toug aoBeveig pe OAT XapnAn T & xapnAn FSH, LH: extiunon
Kapuotumog kat Yq pkpoeMeielg pévo otav No urtoduolaknc Aetroupyiag ,
<5x106/m| XopunAn T & upnAég FSH/LH : amokAeLlopog o.
A CETR SN - Klinefelter

EVXOF ya “ET(?‘ OLE,I’] O€ ETEPOTIAELPN Duotohoykég T, FSH,LH: ductohoy ko
amoucia oTEepUATIKOU TTOPOU YOVasIKaC dEovag

JUOTAOELG yla aAAayr) Tou TPOToU LwNG

XapnAn T & xaunAég FSH, LH: Bepaneia pe yovadotpormiveg
Quololoyikég FSH/LH : pmopel va 600¢el FSH pe xaunAn évéeién
Eunelpikn Bepameia umod npolinoBbEoelg

IVF, ICSI i} ev6ouNTpLa OTIEPUOTEYXUCT QVAAOYA LLE TG TIAPAUETPOUG
omépuatoc, DFI kat maBoAoyLKEG KATAOTACELG TNG CUVTPOdOU
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Elcaywyn

O urtoyovadLopoc eival KAAA TEKUNPLWHEVN aLtia deutepomabolg
OOTEOTIOPWONG

O urntoyovadlopocg, mpwtornabnc rp deutepomnadnc, oxetiletol pe
LELWHLEVN OCTLKNA TTUKVOTNTO
Khosla et al., 1998; Fink et al., 2006; Rochira et al., 2006, 2015
Katay Latlkog Kivouvoc ival TEKUNPLWIEVOC LOVO OE XELPOUPYLKO N
dapuaKkeUTLKO uTtoyovadilopo (ADT)
Shahinian et al., 2005.

H ADT oxetietal pe toxeiot anwAelo ooTkAC palac Ko
guBpavotoTnTa 00TWV
Stepan et al., 1989; Shahinianet al., 2005;Wang et al., 2015; Wu et al., 2015
H xopriynon teotootepovnc epmodilel TNV anwAeLlo 00TIKAC LAloC
o€ urnoyovadikoUc avdpec Kuplwc otav N T < 200 ng/ml
Amory et al., 2004; Snyder et al., 1999, 2017
Y€ oploka YapnAad n xopnAotepa puololoyLka emimeda n 0oTIKA
nado propetl va dtatnpnOet kat xwpic xopnnynon T
Bonomi et al., 2016



[IpoCEYYLON OOTIKNC UYELAC TWV UTTOYOVAS LKWV
AVTPWV

*|oTOPLKO KOl KALVIKA €EETAON
*BlLoXNULKOC €AEYXOC
*OPUOVOAOYLKOC EAEYXOCG

* ATTELKOVLOTIKOC EAEYXOC
*EkTipnON KaTaypatikou Kvduvou

*Qeparneia



loTOPLKO Kol KAWLKN €€€TOON

Statements

* We recommend considering bone health in all andrological
patients with documented hypogonadism at first wvisit. 1|
P00

o We sugpgest assessing clinical aspects of bone health as
reported in Table 1. 2|/@®00

o We suggest including spine observation and follow-up of
patient’s height in the clinical workup. 2/®®00

e AvalATnon CUMMTWUATWY & ONUELWV EVOELKTIKWY OOTEOTIOPWONG
KOl aViXYVeuon mapayoviwy Kivduvou



lotopiko

ZNUAVTLKA oToLXEia

*MeyaAng SLapkeLag coBapog uTtoyovadLopOG
(ouyyevig, emiktntog, pappaka)

*O0TIKA AAYN, KUPLWC TTAATNG

*JUVUTIAPXOUOEC TTAONOELG TTOU oXeTi{ovVTaL UE
avdplkn ooteonopwon: HIV/XAN/MA/woyevig
nratitda

*Qappoaka (mx YAUKOKOPTIKOELSN)

*ArtwAeLla UPouc, KUPLwE o NALKLWUEVOUC AVEPEC
*O0TEOMOPWON 1 OCTEOTIOPWTLKA KOTAY AT
OTOUG OUYYEVELC

*|oTOPLKO KATOAYUATWY XWPLE TPAUHATIONO N
XaunAng Blag

*EMnpEMEL O MTWOELG, KUPLWE 0€ NALKLWUEVOUCQ

‘Hooovog onpaoiag

*AAQYEC OTNV LKAVOTNTO OWHULOTIKWV
Spaotnplotitwy

*Tpomno¢ {wn¢ (AAKOOA, Kamviopa)
*Nabnoslg eviépou

KAwikn €€€taon
ZNMOVTLKA oTOoLXEL

*MéEtpnon voug

*Napouvoia kUPwaong
*Antdotaon toiyou- viouv >0 cm
*JU0TACN CWHATOC/HUIKN pala
*OyKOC OpXEWV

‘Hooovog onuaoiag

*Antootaon MAEUPpwWV Aekavng <3 Saktula
*EuvouyoeLldeic avaloyieg

*KUdwon

*Bdapog

*AntwAela Bapouc

*MTmAe oKANPOC, ELOLKA O€ VEQPOUC aoBEeVELC



(A) Wall-Occiput Test for Occult Thoracic Vertebral Fractures  (B)Rib-Pelvis Distance Test for Occult Lumbar Vertebral Fractures

Negative Test Result Positive Test Result Negative Test Result Positive Test Result

wall-Occiput
Distance>3 cm

Rib-Pelvis
Distance<2cm




Mapayovtec KtvdUVOU yLOL OOTEOTIOPWON

Tpomnog {wng

AAkooA/kaBlotikn) {wn/KAmviopa,/uTooITLOUOC

Qappaka

FAukokopTLkoeldr)/ADT/avTikataBAUTTIKA/ XN UELOOEPATIEUTIKA

AM\EC eVOOKPLVLKEC TTAONOELC

KaBuotepnuevn rnBn/unoyovadiopdcg/akpopeyoiia/ o. Cushing
JuntepmoapaBupeoeLlSLOUOC

J/untepBupeoelblopoc/oakxopwdng dtapntng

AN\ec TaBRoeLg

Avoamnoppodnon (my., voooc Aemtol evtEpou, Bapaltplko
Xelpoupyeio/pevpatosdbncapOpittda/XNA/HIV/XAM/veomAaoua
TIKEC voool/untepdoptwon owdrpou (Balaocoatpula,
alpoxpwpatwon/wlonadng unepacPfeotiovpia /ateAng
OOTEOYEVEDH/VEUPOUULKEC TtaOnoelc/moANAMAOUV HUEAW AL



Epyaotnplakoc EAEYXOC- OPLOVOAOYLKOC

Statements

® We recommend having serum total testosterone measured
twice on a morning blood sample. 1|&&&0

® We recommend measuring again total testosterone and SHBG
if only a single measurement documenting low testosterone is
available. LH and prolactin are useful to better characterize
hypogonadism. 1/&&E0

¢ We do not recommend routine measurement of serum estra-
diol. 1| &&00

® We suggest measuring estradiol only when a validated mass
spectrometry-based method is available and in rare cases in
which severe estrogen deficiency is suspected. 2|S500

Acdopéva (evidence)

*Ta katwtepa enimeda T mou elvat
amopoitnta yla tn dtatpnon tne vyeiag
Twv ootwv dev elval cadpwc kabBoplopéva
Finkelstein et al, 2016
*Eppeca otolyela umodetkvuouyv ta 200

ng/ml

ON % CHANGE IN L2-L4 BMD

Snyder et al, 1999; Finkelstein et al, 2016

TESTOSTERONE TREATMENT EFFECT

*T, SHBG (yLa tov uTtoAoyLopO TNG
eAeVBePNC T O OPLOKEC TLUEC)

* LH & PRL (yta xopaktnplopod tou
urtoyovadLopou

*E2 (novo og unoPia coBapng
QVETIAPKELOG)
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10 T
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0+ L T
1

I T T T 1
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PRETREATMENT TESTOSTERONE
CONCENTRATION (ng/dL)

Snyder et al, JCEM. 1999



EpyaotnpLakoc EAEYXOC - BLOXNMLKOC

Statements

¢ We suggest measuring serum 25(0H) vitamin D at baseline in
all hypogonadal men, independently from their BMD. 2|&&00

¢ We suggest measuring serum calcium (or calcium corrected
for albumin when it is applied—see Appendix 2 for Web
links), phosphorous, and PTH in all hypogonadal patients
with documented low BMD. 2|&&00

¢ We do not recommend the routine use of bone turnover
markers in the management of male or hypogonadal osteo-

porosis. 1|&&60

Acdopéva (evidence)

*25 (OH)D3

* Ca, P, alb, PTH (yLat amokAelopo
urtepriapabupeoeldilopou)

*Ae CUOTHVETAL N XPHON TWV
SEIKTWV 00TLKOU peTaBoAlopou

*H avendpkela Brtapivng D pumopel va gival o €kdnAn otoug umtoyovadLlkoUg AVIPEC

Lee et al, 2012;

['ta TNV 25(0H)D3 emnineda >20 ng/mL Bewpouvtal EMOPKN yLaL TV OOTLKI UYELX

Bouillon et al, 2013
Vasikaran, Chubb, 2016



Metpnon ootiknc tukvotntac (MOTM) pue DXA

Statements

¢ We recommend BMD measurement by DXA in all hypogo- MO os:
nadal patients with documented hypogonadism and/or ,
serum testosterone <200 ng/dL. 1/S6H50 .YT[OVOVOLGLKOUC ue T<200 ng/ml‘

e We suggest BMD measurement by DXA in all hypogonadal *T =200-300 ng/mL KOl OUMITTWHATA
patients with slightly decreased serum total testosterone (be- UT[OVOVOL6LOLl0l'J

tween 200 and 300 ng/dL), especially in young patients or in
patients with hypogonadal symptoms. 2 &&00

*AcOeveic pue ADT

¢ We recommend that all patients who need ADT (for prostate 'AUGEVEILC ME KOAQ TEKanLwHéVO
cancer or hypersexuality) should also be evaluated by DXA. LO'TOpLKC') UT[OVOV(16LO'|JO[')
1|bD DD

e We suggest BMD measurement by DXA in men with a well-
documented history of hypogonadism. 2|SSG0

Acdopéva (evidence)
*H DXA eivol to KaAUTEPO SLaYVWOTIKO EPYAAELD YLOL TNV EKTLUNON TNG OOTLKAG TTUKVOTNTOG OTOUC
uTtoyovadLKoUG Kal n HETPNon TG otnv OM22 & pnploio ooto Ba mpemeL va yivetal o€ OAOUC TOUG
AVTPEC LE LOTOPLKO uTtoyovadlopou

Lewiecki et al, 2013;Watts et al, 2012
*H ootikn ukvotnta pe DXA otav petpdtal otnv OMIZ & pnplaio 00td CUCXETI(ETOL LLE TOV

KQTAYLOTIKO KivOuvo o€ OAa Tal onUela 0TOUG AVTPEG. IoYUEL KOl 0TOUG UTIOyoVadLKOUG.
Cammings et al, 2006; Lewis et al, 2007;Yang et al, 2012;Gaffney et al, 2012



Aktwvoypadia OMZZ & aAAEC ATTELKOVLIOTLKEC
nebodot

Statements

¢ We recommend X-ray of the dorsolumbar spine when osteo- A/o OM2% :
porotic fractures are suspected on the basis of patient’'s medi- *g€ utoPia GTTOVOUALKOU KOTAYLOLTOG

cal history, physical examination, and/or the presence of ey SLOyVWON cOPBAPNC OOTEOTTIOPWONG

localized b in. 1/ &S00 ' ,
ocalized bone pain. 1| . : *Ag cuoTnveTaL yLa dlayvwon
¢ We recommend using X-ray to confirm the diagnosis of severe

osteoporosis. 1|S&00 OOTEOTOPWONG I OOTEOTIEVIAG
e We however do not recommend the use of X-ray for the diag- *qCT & U/sS: ALyOTEPO TEKUNPLWUEVEC
nosis of osteoporosis or osteopenia. 1|/ SSEE HEBoSoL yLa TV EKTLLNON TOU

KOTOLY LOLTLKOU KLvSUVoU.

Statements

e We do not recommend the use of other different techniques
than DXA and X-ray for the diagnosis of osteoporosis or
osteopenia and osteoporotic fractures. 1|SE&E0




EkTinon Katayuatikou Kvduvou

Statements

¢ We suggest calculating the FRAX score in all men with con-
firmed hypogonadism, 2|0

Acdopéva (evidence)
*H xapnAn 00TIKA TTUKVOTNTO OXETIlETAL HE AUENUEVO KiVOUVO KOTAYUOTOC O OAQ TAL CNMEL
OTOUG AVOpEC.
Pasco et al, 2014
*To FRAX (Fracture Risk Assessment Tool) elval xprioLHo yLa TV EKTLKUNON TOU KOTAYULOTIKOU
KLvOUVOU KOl OTOUG AVIPEG KE N XWPLG TNV TLUN TNG OOTLKNAG TUKVOTNTAG
Harveyl et al, 2006; Ettinger et al, 2013

10£TAC KATOYHATIKOC Kivouvog Loxiov 23 % » 20otaon ywa Eévapén Oepaneiog
10t Kivéuvog peilovog katayuotog = 20 % o€ avdpec > 50 sTwv:



Oeparnela



AN\ayn Tpomou (WNE Kol CUMTTANpWHATO a.oBECTIOU Kall

Brtapivng D

Statements

In general, smoking cessation, a reduction in alcohol intake,
and weight-bearing exercises are recommended. 1|BE00

We suggest introducing lifestyle interventions when hypogo-
nadism is diagnosed or when ADT is started and should be
continued throughout life. 2|@@00

Statements

We suggest increasing dietary intake of calcium if the dietary
calcium intake is insufficient. 2|00

If dietary calcium intake remains inadequate and/or
vitamin D serum levels are low, we suggest initiating phar-
macological supplementation with both calcium and
vitamin D. 2[B0O00

We do not recommend monotherapy with either one of them.
1| BS00

We do not recommend the use of calcium/vitamin D supple-
mentation as the only treatment for hypogonadal osteoporo-

sis or androgen deprivation therapy-associated bone loss.

1 BEE0
We recommend starting antiresorptive therapy only in combi-

nation with calcium and vitamin D supplementation.

1| BS00

*ALOKOTTH) KOTIVIOUOTOG
*Meiwon aAkoOA
*Aoknon

*ArtwAela fapoug

Ca 1000-1200 mg/nu
+

Bitapivn D 800 IU/nu

*Ae cuvioTatal povoBepareia e
Ca n Brtapivn D

*Ae cuvioTdTal n xopAaynon Hovo
QUTWV WC¢ Bepareia TN avOpLKAC
OOTEOTIOPWONC

*Evapén avtlooTEOTOPWTLKNG
Hovo o ouvduaopo pe Ca &
BirtapivnD



AVTLOOTEOKAQLOTIKN Qywyn

Statements
® We recommend antiresorptive treatment in hypogonadal 'EVGPEH aVTLOGTEOK)\CXOTLKI’]C
men at high fracture risk (see also our practical proposal in egpang[aq o€ UT[OVOV(ISLKOL')(; dvﬁpgq

our clinical vignettes). 1|&&@0 Le ULIJFV\('D KivSUVO KCIT('IVH(ITOC

Acbouéva (evidence)
*Ta Stpwodovika Kal To denosumab dev €xouv pehetnOel eldka og umoyovadiko MAnbuouo

*AUEAVOUV TNV OOTLKNA TIUKVOTNTO. OE OOTEMOPWTLKOUC aoBeveic aAAd ev umtdpyxouv dedopeva yla TN
Helwon Tou Kataypatkou Kivéuvou

Vescini et al, 2016

*JTOLYELO VLA LELWON KATOYUATLKOU KIVOUVOU O€ AVOPEC UE PELWHUEVN OCTLKH TTUKVOTNTA UTIAPYXOUV LOVO
yla To {oAevOpOoVIKO 0EV

Boonen et al, 2012

‘Evapén aocBeotiov ko Brrapivng D pe tnv Eévapén tTnG oLVILEOGTEOKAQOTIKNAG OLYWYNG
A0pOwon untaoBeotiatpia & avenapkelog D tpv TtV Evapén tng aywyng



AtaBeoipo pappako yor TV ovOpLKr 00TEOTIOPWON

Drug Drose Men with low Drata on Side effects Contraindic ations Reefs
or bordedine fractunes
Tincluded in ir rmen
RCTs
Bisphosphon ates
Alerd ronate 10 mg once Yo Mo - Osteonecrosis of the jaw - Renal insufficiency Orrwoll et al. (2000)
daily or 70 mg - Aly pical fermoral fracture (eGFR < 30 mL/min)
once weekly - Gastrointestinal disorders: - Hypocalcemia
Oral reflux, ulcer, diarhea - Gastrointestinal ulcer
- Muscle and joint pain
Risedronate 5 mg once daily Y Mo - Osteonecrosis of the jaw - Renal insufficiency Boonen et ol (2009),
or 35 mg once - Aly pical fernoral fracture (eGFR < 30 mL/min) Ringe et al. (2009)
weekly - Gastrointestinal disorders: - Hypocalcemia
Ol reflux, ulcer, diarhea - Gastrointestinal ulcer
- Muscle and joint pain
Zoledronic acid 5 mgonce yeady  Yes Yes - Osteonecrosis of the jaw - Renal insufficiency Boonen et ol (2011, 2012),
I - Aty pical fermoral fracture (eGFR < 35 mbL/min) Lyles et al. (2007 )
- Fever after infusion - Dby dration
- Muscle and joint pain - Hypocalcemia
- Hypocaleemia if calcium/
witarmin D substitution is
insufficient
Human monoclonal antibody RANEL
Drenvasu mab &0 g every Y Mo - Hypocalcemia if calcium/ Hypocalcermia Langdahl et al (2015),
& months vitamin D substitubion is Orwoll et al. (2012)
5C insufficient
- Hypersensitivity reac tions
- Aly pical femoral fracture
- Osteonecrosis of the jaw
PTH analog
Teriparatide 20 pg daily Y Mo - Mausea, headache, dizziness, - Hy perparathyroidis m Kaufman et . (2005),
SC muscle pain - Osbeos arcoma Orwoll et el (2003)
- Hypercalcermia - Sheletal metastases
- Mephmolithiasis - Paget disease

- Open epiphyses




Relative Risks of One or More New Morphometric Vertebral Fractures
in the Modified Intention-to-Treat Population.

[C] Placebo [ Zoledronic acid

Relative risk, 0.33
(95% Cl, 0.16-0.70)

6 | 67%
4.9% reduction

wes B (28/574) P=0.002 o
9 Relative risk, 0.32
g (95% Cl, 0.12-0.88)
‘g 4 68%
E 2.8% reduction
& 3- (16/574) P=0.02
c
,g 5 1.6%
§- (9/553) y 0.9%
g i (5/553)

0

24 Months 12 Months

Primary End Point Secondary End Point




Oepamneio umokataotaonc Le T (OQOY)

Statements

¢ We recommend TRT in young adult hypogonadal patients in *O0Y pe T eepaneiaq fofo VeapOLI)q
E:S;r ]tll‘zegg-;nt bone loss and to help acquire peak bone UT[OVOVCX&I.KOlIJC dV6p€C vyl OLT[OCIDUVI"]

e For the indication of TRT in other patient groups, we suggest OOTLKI"]Q amwAgLag Kat OLT[éKTI’]O'I’] Kopucba'taq
referring to guidelines on male hypogonadism. The potential OOTLKI"]C I’])\LKILOLC

benefit of TRT on BMD and fracture risk will probably depend

on the etiology of hypogonadism, age of onset, duration, and nog ;
_ By OF YPOB T, age Of OF *To a6 ddeloc Tne OOY oTNV 00TIKA
severity of testosterone deficiency but is not well docu-

mented. 2/&E00 TIUKVOTNTA KOlL TOV KivOUuvo Kataypatog dev

* We do not recommend using TRT alone to treat osteoporosis éXEL tsKur]preg'L
in hypogonadal men with high fracture risk (in the absence

of documented effect on fracture risks), and we recommend A , 0 , 00Y
to add specific antiresorptive drugs to the therapy, even if = GRlnawel ] [Hereleproanslie: [

these men are receiving adequate TRT. 1|&&00 OTOUG UTtoYyovadLKOUG HE auénpEVo Kivbuvo
KOTALY LOTOG

Acdopéva (evidence)
*J€ VEAPOUG umtoyovadikoUc avopec (<25 etwv ) n ©OY pe T umopel va LELWOEL TNV amMwAELA
00TLKNG palog kat va BonBnoetL otnv amoktnon kopudaiag ooTikC NALKLOG)

Laitinen et al, 2012
*Agv UTIAPYOUV oToLXEla OTL N xoprynon T LELWVEL TOV KOTOYHATLKO KIvOUVO 0& NALKIWUEVOUG
AVIPEC LE OpLOKA XopNAd 1 ducloloyika emtimeda T

Vescini et al, 2016



Figure 3. Effects of Testosterone or Placebo Treatment for 12 Months
on Volumetric Bone Mineral Density and Estimated Bone Stremngth
of Trabecular, Peripheral, and Whole Bone of the Spine and Hip,

as Assessed by Quantitative Computed Tomography
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Snyder et al. JAMA Intern Med. 2017;177(4): 471-479




Avtiooteok ootk Beparneia o acBeveic pe ADT

Statements

e We recommend starting antiresorptive treatment in ADT-
treated prostate cancer patients with moderate to high frac-
ture risk (see section on FRAX score). 1| &S5

*Evapén avtiooteokAaoTIkr ¢ Oeparmeiac os
aoBeveic pe petplo  vPnAo kivbuvo
KOTAYLOTOG
e We suggest close follow-up of ADT-treated patients with a low

fracture risk. 2| &S00 *[MoAU otevr) napakaAouBnon twv acbevwy
HE YAUNAO KivOUVO KATAYUOTOG

Asbdopéva (evidence)
*Melwon TNG 00TIKN TTUKVOTNTAG A6 6 LAVEC KETA TNV Evapén tng ADT
*O00 peyalutepn n SLAPKELA TOCO UEYAAUTEPOG O KATAYHATLKOC KivOuvog
Bienz, Saad , 2015

*Ta 0PpEAN TNC OVTLOOTEOKAQOTIKAG AYWYNG O0TOV KIvOUVO KATAYHATOC £lval KaAA
TEKUNPLWHEVA.

2e povoOepaneia e To AVTLOVEPOYOVO MITILKOAOUTAMISN N OOTIKA TUKVOTN T
TP A LEVEL oTaOEPN 1 avEAvVETOLL



NapoakoAovBnon

*Mé£Tpnon 00TIKAC TUKvVOTNTaC e DXA

H ouxvotntd petpnong dev eival kaAd
TEKUNPLWHEVN

Ava 5 €tn o€ xaunAo KOTaypaTkKo Kivbuvo

Juyvotepa og acBeveic pe uPnAo kivéuvo

*Ektipnon emunédwv Ca, 25(0H)D3 kat vedplkng Asttoupyiog
VA TAKTA SLAoTAMATO 0 A0BEVELC UTIO OVTLOOTEOTIOPWTLKA aywyN




JUUTIEPACOTOL

AvépoAoyLkog : '
aGOeVAC Avixveuon npooBbetwv i .
S TTOPOYOVTWV KlvdUvou S KTLNon KOfTOLVHOLTlKOU
loTopLKO yloL 00TEOTIOPWON Kvuvou
KAwikn e€€taon \L
FRAX
T, SHBG \
(emiBePaiwon umoyovadlopou
(LH, PRL)
OpHOVOAOYLKOG KoL ,
| Bloxnuwdc éheyxoc Ca, P opou, 25(0OH)D3, PTH
ATIOKAELOUOC AAAWV popdwV
Sdeuteponabol¢ ooTeONMOPWONC

DXA

—— ATTELKOVLOTIKOG EAEYXOC

A/a avaloya LE T LOTOPLKO KAl TNV KALWVIKN
e€etaon
v

Oepaneia
AN\ayn tpomou {wng
AoBgotio + Brtapivn D

MpoAnyn mMepAITEPW ATIWAELAG OOTIKAG KAl NMPOANYN KATAYHATOG
v

\2

OO0Y ue T AvtlooteokAaotikn Beparmeia




Clinical Vignette 1

Patient: 40 year old man

Past history: delayed puberty, one-year treatment with gonadotropins for
hypogonadotropic hypogonadism at the age of 18 years, subsequent long-
term period without androgen replacement treatment, heavy smoker
Reasons for andrological consultation: signs (eunuchoid habitus,
incomplete pubertal development, reduced body hair) and symptoms
(anosmia) of hypogonadism (other: low libido, low volume of ejaculate, and
erectile dysfunction)

Physical examination: dorsal kyphosis, eunuchoid skeletal proportions
Hormones: Low to suppressed LH and FSH, serum T: 73 ng/dL (normal
range: 300-900 ng/dL), normal serum prolactin, and vitamin D

DXA: lumbar T-score: —2.2; femoral T-score; —2.4 (lJumbar and femoral
osteopenia).

FRAX: 18% risk of major osteoporotic fractures: 13% risk of hip fracture
X-ray of the spine: showed wedge (grade 1) vertebral fractures of T9, T10,
and T11 vertebrae.

Diagnosis: severe hypogonadotropic hypogonadism due to Kallmann

syndrome associated with severe osteoporosis . . .
Proposed treatment: should receive TRT or gonadotropin treatment if © BMD measurement alone may not be sufficient for a complete diagnosis
fertility is requested o Osteoporotic, atraumatic fractures may appear early in life in case of severe

male hypogonadism, especially if untreated
O Physical examination is useful in suggesting further radiological examination
that might change the diagnosis of osteoporosis

This dinical vignette highlights that:

Practical tools:

Check occult fractures in male patients with hypogonadism, especially in se

hypogonadism
O Obtain FRAX score for assessing fracture risk
o Young adults with osteoporosis and severe hypogonadism are good candidates

for TRT
cult osteoporotic fractures need also spedific antiresorptive IW




Clinical Vignette 2

Patient: 70 year old man

Past history: diagnosis of isolated hypogonadotropic hypogonadism
treated since the age of 30 years. No TRT treatment during the last 40 years
Reasons for andrological consultation: hospitalization for fatigue, slight
degree of sarcopenia, and diffuse bone pain (particulary back pain)

Physical examination: undervirilization, dorsal kyphosis, eunuchoid
skeletal proportions, bilateral valgism, and bilateral gynecomastia, 2.5 cm

reduction in height during the last 3 years

Hormones: Low to suppressed LH and FSH, serum T: 130 ng/dL (normal

range: 300-900 ng/dL), normal serum prolactin, 25(0H) vitamin D:

17.1 ng/mL(normal range: 30-100 ng/mL)

DXA: lumbar T-score: —4.0 (z-score: —3.1); femoral T-score: —3.4

FRAX: 22% risk of major osteoporotic fractures: 119% risk of hip fracture
X-ray of the spine: reduction in height of the vertebral body of Dé, D7,
D9, D10, D11, and L4 vertebrae together with a fracture of the sixth right rib
Diagnosis: severe hypogonadotropic hypogonadism associated with severe

osteoporosis

This dinical vignette highlights that:

Proposed treatment: should restart TRT treatment and receive also anti-

osteoporotic treatment with proven antifracture efficacy

o Even when indicated, TRT treatment in older patients might be discontinued due
to several reasons: lack of r:wnphunr:e, frailty and poor heakh conditions, and
contrain dcan:ms that a mcmased hemamcnt,

The best option & to add annresmpnve or anabolic bone treatment to TR
(combined therapy) as TRT alone is not sufficient to guarantee bone health.
o In case of contraindications to TRT administration, antiresorptive or anabolic
bone Inec:rment alone should be administered to treat osteoporosis.
o Vitami ould be corrected

Practical took:

Focus mainly on prevention of further fracture (Specific treatment for Gsm

ther than on hypagunadsm and prevention of bone loss with TRT ~__—

Severe 0steoporasis . especially in case of
sarcopenia

0



Clinical Vignette 3

Patient: 54 year old man

Past medical history: metabolic syndrome since the age of 48,

smoker

heavy

Reasons for andrological consultation: loss of libido, slight erectile

dysfunction

Physical examination: overweight (BMI: 29; normal <25) and visceral

obesity (waist circumference: 104 cm; normal <94 cm)

Hormones: Normal LH and FSH, serum T: 270 ng/dL (normal range: 300
900 ng/dL), normal serum prolactin, serum estradiol in the highest quartile
of the normal range, 25(0H) vitamin D: 12 ng/mL (normal range: 30

100 ng/mL).
DXA: lumbar T-score: —1.8; femoral T-score: 1.9

FRAX: 5.9% risk of major osteoporotic fractures: 2.2% risk of hip fracture

Diagnosis: slight hypogonadism and osteopenia
Proposed treatment: no need for anti-osteoporotic treatment

This dinical vignette highlights that:

o Slightly reduceg borde ¢ jmpact on bone loss
ererweight and obese men warh hypagonadasm have a reduced riskD

osteoporosis thanks to increased aromatization and protective estrogen effect
© Borderline serum testosterone usually does not require additional radiological

exgminations other than DIA /

o Check vitamin D onmrepriace

Practical tools:

G BMD and fracture risk are not significantly modified by small decrease in \
serum testosterone

o Slight hypogonadism does not necessarily need TRT

o Wait-and-see approach preferred

o Diet, physical exerdse, and other lifestyle changes as first-line therapy

o Treatwith TRT if both BMD and serum testosterone dedine during follow-up
» TRT might help preventing further bone loss and the development of overt

\ 0steoporosis /




