
-DPHV $� &DPSEHOO
'� DQG 0DMXUH +�

$ SDWLHQW FHQWULF UHYLHZ RI WKH H[SHULHQWLDO 	 FOLQLFDO GDWD DVVRFLDWHG
ZLWK WKH VDIHW\� HIILFDF\� WROHUDELOLW\ 	 XVDELOLW\ RI WKH 1RYRJODQ IRUHVNLQ
WLVVXH H[SDQGHU WR WUHDW XQFRPSOLFDWHG SKLPRVLV � SRVW PDUNHWLQJ
VXUYHLOODQFH SURJUDP

,QWURGXFWLRQ�
$ PDUNHW UHYLHZ RI IRUHVNLQ WLVVXH H[SDQGHU GHYLFHV ZDV FRQGXFWHG LQ ���� WR
DVVHVV WKH DYDLODELOLW\ RI GHYLFHV WR WUHDW XQFRPSOLFDWHG DGXOW SKLPRVLV DQG WR
JDJH WKHLU HIILFDF\� WROHUDELOLW\� VDIHW\ DQG XVDELOLW\ YLD WDUJHWHG RQOLQH VXUYH\ >��@�

7KH UHVXOWV ZHUH DQDO\VHG DQG LW ZDV FRQFOXGHG WKDW H[LVWLQJ GHYLFHV ZHUH
LQDSSURSULDWH RU VXE RSWLPDO >��@� $ ZLGH UDQJLQJ UHYLHZ RI WKH OLWHUDWXUH DERXW
SKLPRVLV DV ZHOO DV VNLQ VWUHWFKLQJ JHQHUDOO\� UHVXOWHG LQ WKH GHYHORSPHQW RI WKH
1RYRJODQ PHGLFDO GHYLFH WKDW XVHV D VSHFLDOLVHG EDOORRQ WR VWUHWFK WKH IRUHVNLQ
DQG H[SDQG WKH GHOLFDWH WLVVXH>��@� 7KH SURGXFW SURWRW\SH ZDV GHYHORSHG LQ ����
DQG ZDV IRUPDOO\ ODXQFKHG LQ �����

7KLV SDSHU SURYLGHV D SDWLHQW FHQWULF UHYLHZ RI WKH H[SHULHQWLDO DQG FOLQLFDO GDWD
DVVRFLDWHG ZLWK VDIHW\� HIILFDF\� WROHUDELOLW\ DQG XVDELOLW\ RI WKH 1RYRJODQ IRUHVNLQ
WLVVXH H[SDQGHU WR WUHDW XQFRPSOLFDWHG SKLPRVLV� DV FDSWXUHG LQ WKH PDQXIDFWXUHU
DQG VSRQVRUV SRVW PDUNHWLQJ VXUYHLOODQFH SURJUDP�

3KLPRVLV�

,Q VLPSOH WHUPV� SKLPRVLV UHIHUV WR ³D FRQGLWLRQ LQ ZKLFK WKH IRUHVNLQ RI WKH SHQLV
FDQQRW VWUHWFK WR DOORZ LW WR EH SXOOHG EDFN SDVW WKH JODQV´ >�@� 0RUH WHFKQLFDOO\�
&ROG DQG 7D\ORU UHIHU WR SKLPRVLV DV EHLQJ FKDUDFWHUL]HG E\ D VWHQRVLV RI WKH
IRUHVNLQ UHVXOWLQJ LQ WKH LQDELOLW\ RI WKH SUHSXFH WR UHWUDFW RYHU WKH JODQV� 7KH\
DOVR PDNH D GLVWLQFWLRQ EHWZHHQ SDWKRORJLFDO SKLPRVLV DQG SK\VLRORJLFDO
SKLPRVLV� 3DWKRORJLF SKLPRVLV FDQ RFFXU DW DQ\ DJH DPRQJ XQFLUFXPFLVHG DGXOW
PHQ DQG LV IUHTXHQWO\ DVVRFLDWHG ZLWK LQIHFWLRQV VXFK DV EDODQLWLV� >�@

7KH LQFLGHQFH RI DGXOW SKLPRVLV LV RSHQ WR FRQMHFWXUH DV UHVHDUFK DSSURDFKHV
KDYH EHHQ LQFRQVLVWHQW� KRZHYHU� VRPH DXWKRUV UHSRUW DQ LQFLGHQFH RI DURXQG
�� >�@ EXW WKH LQFLGHQFH RI DGXOW FLUFXPFLVLRQ W\SLFDOO\ OLQNHG WR SKLPRVLV KDV
EHHQ UHSRUWHG DV KLJK DV ����� LQ WKH 8. >�@� 6FKREHUOHLQ >�@ IRXQG SKLPRVLV LQ
���� RI ����� PHQ PRVWO\ DJHG �� WR �� DQG UHSUHVHQWLQJ ����� RI WKH
XQFLUFXPFLVHG PHQ� 5LFNZRRG� DV ZHOO DV RWKHU DXWKRUV� KDV VXJJHVWHG WKDW WUXH
SKLPRVLV LV RYHU�GLDJQRVHG GXH WR IDLOXUH WR GLVWLQJXLVK EHWZHHQ QRUPDO
GHYHORSPHQWDO QRQ�UHWUDFWDELOLW\ DQG D SDWKRORJLFDO FRQGLWLRQ >�@�

0DOH SKLPRVLV LV FKDUDFWHUL]HG E\ D VWHQRVLV RI WKH IRUHVNLQ UHVXOWLQJ LQ WKH
LQDELOLW\ RI WKH SUHSXFH WR UHWUDFW RYHU WKH JODQV� 3K\VLRORJLFDO SKLPRVLV LV D
FRQGLWLRQ LQ LQIDQWV DQG ER\V ZKLFK XVXDOO\ GLVDSSHDUV E\ WKH DJH RI �� >���@�



3DWKRORJLF SKLPRVLV FDQ RFFXU DW DQ\ DJH DPRQJ XQFLUFXPFLVHG DGXOW PHQ DQG LV
IUHTXHQWO\ DVVRFLDWHG ZLWK LQIHFWLRQV VXFK DV EDODQLWLV� FKURQLF LQIODPPDWLRQ�
UHSHDWHG FDWKHWHUL]DWLRQ� IRUFLEOH IRUHVNLQ UHWUDFWLRQ DQG LQMXU\ >�@� :H UHIHU WR
SKLPRVLV LQ WKH DEVHQFH RI LQIHFWLRQ� REVHUYDEOH LQIODPPDWLRQ� LQMXU\� RWKHU
GLVHDVH� DQG VFDU WLVVXH� DV ³XQFRPSOLFDWHG SKLPRVLV¶�

*UDGLQJ 6HYHULW\ RI 3KLPRVLV�

7R DVVLVW ZLWK D PRUH UREXVW XQGHUVWDQGLQJ RI HIILFDF\ RI 3KLPRVLV WUHDWPHQWV�
.LNLURV� %HDVOH\ DQG :RRGZDUG GHYHORSHG D JUDGLQJ V\VWHP WR GLDJQRVH WKH
VHYHULW\ RI SKLPRVLV� > �@

Ɣ *UDGH �� IXOO UHWUDFWLRQ RI IRUHVNLQ� WLJKW EHKLQG WKH JODQV�
Ɣ *UDGH �� SDUWLDO H[SRVXUH RI JODQV� SUHSXFH �QRW FRQJHQLWDO DGKHVLRQV�

OLPLWLQJ IDFWRU�
Ɣ *UDGH �� SDUWLDO UHWUDFWLRQ� PHDWXV MXVW YLVLEOH�
Ɣ *UDGH �� PLQLPDO UHWUDFWLRQ� ZLWK PLQRU GLVWDQFH EHWZHHQ WLS DQG JODQV

�QRWDEO\� PHDWXV QRU JODQV H[SRVHG��
Ɣ *UDGH �� 1R YLVLEOH UHWUDFWLRQ RI WKH IRUHVNLQ

3KLPRVLV 7UHDWPHQWV�

$GXOW SKLPRVLV FDQ FDXVH VLJQLILFDQW DQG RIWHQ SDLQIXO V\PSWRPV VXFK DV XULQDU\
GLIILFXOWLHV� IUHTXHQW LQIHFWLRQV RU EDOORRQLQJ RI WKH IRUHVNLQ GXULQJ XULQDWLRQ�
VH[XDO GLVIXQFWLRQ� GLVILJXUHPHQW� SDLQ GXULQJ VH[� PHQWDO KHDOWK LVVXHV DQG
SDUWQHU GLVVDWLVIDFWLRQ KDYH DOO EHHQ GRFXPHQWHG LQ WKH OLWHUDWXUH >�@�

7KH PRVW FRPPRQ WUHDWPHQW IRU DGXOW SKLPRVLV LV FLUFXPFLVLRQ > �@�

0DUFR DQG +HLO >��@ FRQGXFWHG D UHYLHZ LQ VXSSRUW RI FLUFXPFLVLRQ DQG FRQFOXGHG
WKDW WKHUH ZDV QR FRQVHQVXV RQ ZKHWKHU RU QRW FLUFXPFLVLRQ UHVXOWHG LQ PRUH
VLGH HIIHFWV WKDQ EHQHILWV� 7KHLU UHSRUW FRYHUV WKH LPSDFW RQ LQIDQW FLUFXPFLVLRQ
RQ DGXOW VH[XDO IXQFWLRQ� +RZHYHU� ,Q D YHU\ ODUJH VWXG\ RI ���� SHRSOH� UHSRUWHG
E\ )ULVFK DQG /LQGKROP >��@� WKH\ FRQFOXGHG WKDW &LUFXPFLVLRQ ZDV DVVRFLDWHG
ZLWK IUHTXHQW RUJDVP GLIILFXOWLHV LQ PHQ DQG ZLWK D UDQJH RI IUHTXHQW VH[XDO
GLIILFXOWLHV LQ ZRPHQ� QRWDEO\ RUJDVP GLIILFXOWLHV� G\VSDUHXQLD DQG D VHQVH RI
LQFRPSOHWH VH[XDO QHHGV IXOILOPHQW� 0F0DKRQV >�� @ UHYLHZ RI GLVRUGHUV RI
RUJDVP DQG HMDFXODWLRQ LQ PHQ� UHSRUWHG WKDW FLUFXPFLVHG PHQ ZHUH WKUHH WLPHV
PRUH OLNHO\ WKDQ XQFLUFXPFLVHG PHQ WR H[SHULHQFH IUHTXHQW RUJDVP GLIILFXOWLHV
ZKLFK� DFFRUGLQJ WR DQ LQWHUQDWLRQDO H[SHUW SDQHO� DUH HLWKHU SV\FKRJHQLF RU GXH
WR UHGXFHG SHQLOH VHQVLWLYLW\�

%URQVHODHU DQG FROOHDJXHV >��@� GHVFULEH UHGXFHG SHQLOH VHQVLWLYLW\ DQG VH[XDO
VDWLVIDFWLRQ VXEVHTXHQW WR FLUFXPFLVLRQ KDYH EHHQ GHVFULEHG E\ LQ D ODUJH FRKRUW
RI ����� PHQ RI ZKRP ����� ZHUH XQFLUFXPFLVHG DQG ��� FLUFXPFLVHG ZKR
UHSRUWHG OHVV VH[XDO SOHDVXUH WKDQ XQFLUFXPFLVHG PHQ�

$ SUHOLPLQDU\ UHYLHZ RI WKH OLWHUDWXUH UHVXOWV LQ GR]HQV RI VWXGLHV UHIHUULQJ WR WKH
DGYHUVH RXWFRPHV DVVRFLDWHG ZLWK FLUFXPFLVLRQ DQG D VXPPDU\ LV LQFOXGHG LQ
7DEOH $



7DEOH $ � 5HSRUWHG $GYHUVH &LUFXPFLVLRQ 2XWFRPHV

$XWKRUV $GYHUVH &LUFXPFLVLRQ 2XWFRPHV

)ULHGPDQ
DQG
FROOHDJXHV
>�@

SRVWRSHUDWLYH FRPSOLFDWLRQV FDQ LQYROYH SDLQ� ZRXQG LQIHFWLRQ�
HGHPD� XULQDU\ UHWHQWLRQ� PHDWDO VWHQRVLV� IRUHVNLQ DGKHVLRQ DQG
ILVWXODV

$GULHQQH
&DUPDFN
>��@

EOHHGLQJ� SDLQ� PHDWLWLV� YDULRXV VXUJLFDO FRPSOLFDWLRQV� GHOD\HG
FRPSOLFDWLRQV VXFK DV DGKHVLRQ RU VNLQ EULGJHV DQG LQIHFWLRQ
QRWDEO\ DVVRFLDWHG ZLWK DQWLELRWLF UHVLVWDQW VWUDLQV RI
6WDSK\ORFRFFXV DXUHXV�

:LOOLDPV
DQG .DSLOD
>��@

'HDWK� %OHHGLQJ� ,QIHFWLRQ� /RVV RI 6NLQ�:RXQG 'HKLVFHQFH� 7UDSSHG�&RQFHDOHG

3HQLV� 5HGXQGDQW )RUHVNLQ�&LUFXPFLVLRQ 5HYLVLRQ� 3UHSXWLDO $GKHVLRQV�6NLQ

%ULGJHV� 0HDWLWLV�0HDWDO 6WHQRVLV� 8UHWKURFXWDQHRXV )LVWXOD� *ODQXODU

1HFURVLV�*ODQXODU $PSXWDWLRQ� +\SRVSDGLDV

*HUKDU]
DQG
+DDUPDQQ
>��@

%OHHGLQJ� LQMXU\ WR JODQV

)HNHWH DQG
FROOHDJXHV
>��@

��� LQFLGHQFH DPRQJ �� PHQ UHIHUUHG WR WKHP ZLWK GLVVDWLVILHG
UHVXOWV IURP DQ DGXOW FLUFXPFLVLRQ� 2WKHU FRPSOLFDWLRQV LQFOXGHG
VFDU ZULQNOLQJ ������ UHGXQGDQW IRUHVNLQ ����� DQG SDUDSKLPRVLV
����

7KHUH LV D PDMRU JDS LQ RXU XQGHUVWDQGLQJ RI WKH FRQVHTXHQFHV RI DGXOW
FLUFXPFLVLRQ RQ SV\FKR�HPRWLRQDO LPSDFWV RQ SDWLHQWV� &DUPDFN >�� @ LGHQWLILHG
WKDW SXEOLVKHG VWXGLHV RQ FLUFXPFLVLRQ IDLO WR UHSRUW RQ WKLV DVSHFW RU WKH DHVWKHWLF
WUDXPD RI FLUFXPFLVLRQ� +RZHYHU� WKHUH DUH FOHDU GHVFULSWLRQV >��@ SURYLGHG LQ WKH
OLWHUDWXUH FRQILUPLQJ SDWLHQW DQ[LHW\ IROORZLQJ XQVDWLVIDFWRU\ DGXOW PDOH
FLUFXPFLVLRQ�

7KH DUHD RI PHGLFROHJDO FDVHV DULVLQJ IURP FLUFXPFLVLRQ LV SRRUO\ GRFXPHQWHG LQ
WKH VFLHQWLILF OLWHUDWXUH >��@� +RZHYHU� D JRRJOH >��@ VHDUFK UHWXUQV YROXPHV RI
DUWLFOHV UHJDUGLQJ WKH PDWWHU�

7KH LPSDFW RI FLUFXPFLVLRQ RQ D PDQ
V SDUWQHU LV DQ HPHUJLQJ DQG LPSRUWDQW DUHD
RI LQYHVWLJDWLRQ� %HQVOH\ DQG %R\OH >�� @ SURYLGHG WKH IROORZLQJ DEVWUDFW ZKLFK
KLJKOLJKWV WKH QHHG IRU D PRUH ULJRURXV DFDGHPLF LQYHVWLJDWLRQ LQWR WKLV FULWLFDO
DVSHFW RI VH[XDO IXOILOPHQW�



³&LUFXPFLVHG DQG JHQLWDOO\ LQWDFW PHQ� DV ZHOO DV IHPDOH DQG JD\ SDUWQHUV KDYLQJ
VH[XDO H[SHULHQFH ZLWK ERWK FLUFXPFLVHG DQG LQWDFW PHQ� ZHUH VXUYH\HG LQ RUGHU
WR LQYHVWLJDWH WKH ORQJ�WHUP HIIHFWV RI LQIDQW FLUFXPFLVLRQ� %RWK FLUFXPFLVHG PHQ
DQG WKH VH[XDO SDUWQHUV RI FLUFXPFLVHG PHQ UHSRUWHG D QXPEHU RI DGYHUVH
SK\VLFDO� VH[XDO� DQG SV\FKRORJLFDO VHTXHODH�

/RJLVWLF UHJUHVVLRQ DQDO\VLV UHYHDOHG WKDW FLUFXPFLVHG PHQ FRXOG EH UHOLDEO\
FODVVLILHG DV KDYLQJ SHQLOH VFDUULQJ� QHHG IRU XVH RI OXEULFDWLRQ ZKHQ XQGHUWDNLQJ
VH[XDO DFWLYLW\� UHOXFWDQFH WR XVH FRQGRPV� SURJUHVVLYH GHFOLQH LQ VH[XDO
VHQVLWLYLW\� DV ZHOO DV XQKDSSLQHVV ZLWK DQG UHOXFWDQFH WR WKLQN DERXW WKHLU
FLUFXPFLVLRQ VWDWXV� )HPDOH DQG JD\ VH[XDO SDUWQHUV UHSRUWHG WKDW WKHLU
FLUFXPFLVHG SDUWQHUV ZHUH PRUH OLNHO\ WR H[SHULHQFH UHGXFHG VH[XDO VHQVDWLRQ DV
FRPSDUHG ZLWK WKHLU LQWDFW SDUWQHUV� DV ZHOO DV GLVVDWLVIDFWLRQ ZLWK WKHLU RUJDVPV
DQG D ZLGH UDQJH RI QHJDWLYH HPRWLRQV DVVRFLDWHG ZLWK EHLQJ FLUFXPFLVHG�

(YLGHQWO\� WKHUH DUH PDQ\ DGYHUVH SK\VLFDO� VH[XDO DQG SV\FKRORJLFDO HIIHFWV
IURP LQIDQW FLUFXPFLVLRQ� ZKLFK QHHG WR EH DFNQRZOHGJHG LQ DQ\ GLVFXVVLRQV
SHUWDLQLQJ WR LQIRUPHG FRQVHQW LQ UHODWLRQ WR FLUFXPFLVLRQ VXUJHU\´

2WKHU WUHDWPHQWV LQFOXGH WRSLFDO VWHURLGV� PDQXDO VWUHWFKLQJ DQG IRUHVNLQ WLVVXH
H[SDQVLRQ�

*LOODWW 	 &KXQJ > �� @ GHVFULEH PDQXDO VWUHWFKLQJ RI WKH IRUHVNLQ ZLWK WRSLFDO
FRUWLFR�VWHURLG FUHDPV LQ RUGHU WR PLQLPLVH WKH V\PSWRPV RI DGXOW SKLPRVLV� 7KH\
DVVHUW WKDW WKLV FRQVHUYDWLYH LQLWLDO WUHDWPHQW SUHIHUUHG E\ PDQ\ FOLQLFLDQV DQG
SDWLHQWV DV DQ DOWHUDWLYH WR WKH KLJKHU VLGH HIIHFWV RI DGXOW PDOH FLUFXPFLVLRQ� KDV
D SRRU HIILFDF\� 7KLV WUHDWPHQW ZDV ILUVW GHVFULEHG LQ WKH OLWHUDWXUH LQ WKH ����¶V >�
@ DQG IXUWKHU GHVFULEHG HOVHZKHUH >����� @� *LOODWW DQG &KXQJ >�� @ UHSRUW WKDW WKH
WUHDWPHQW LV XVXDOO\ SURYLGHG RYHU D SHULRG RI � WR � ZHHNV� 2QFH WKH FUHDP LV
DSSOLHG WR WKH IRUHVNLQ� D SURJUHVVLYH VWUHWFKLQJ RI WKH SUHSXFH RYHU WKH JODQV FDQ
EH XQGHUWDNHQ ZLWK ILQJHUV RU D VNLQ UHWUDFWRU� LQ RUGHU WR IDFLOLWDWH IRUHVNLQ WLVVXH
H[SDQVLRQ RYHU WLPH�

,Q WKHUH FOLQLFDO H[SHULHQFH WKLV WUHDWPHQW KDV SRRU DQG YDULDEOH HIILFDF\ RIWHQ
OHDGLQJ WR FLUFXPFLVLRQ ZLWK WKH VLJQLILFDQW SUREOHP RI DGYHUVH HYHQWV DQG
RXWFRPHV DV GLVFXVVHG DERYH��� ,Q ����� *LOODWW DQG WHDP EHJDQ RIIHUULQJ
GLIIHUHQW IRUP RI FRQVHUYDWLYH WUHDWPHQW� WKH 1RYRJODQ SURGXFW� 7KLV SURGXFW KDV
UHFHLYHG JHQHUDWHG DQ H[FHOOHQW VDIHW\ SURILOH DQG YHU\ KLJK SDWLHQW VDWLVIDFWLRQ
UDWHV� 7KLV LV QRZ FRQVLGHUHG D VXLWDEOH DOWHUQDWLYH WR FLUFXPFLVLRQ RU VWHURLG
FUHDPV LQ FDVHV RI DGXOW SKLPRVLV� WKH WHDP KDYH LQLWLDWHG DQ LQGHSHQGHQWV
FOLQLFDO WULDO LQWR WKH VDIHW\� HIILFDF\ DQG WROHUDELOLW\ SI WKH 1RYRJODQ SURGXFW�

7KH 1RYRJODQ )RUHVNLQ 7LVVXH ([SDQGHU�

7KH 1RYRJODQ IRUHVNLQ WLVVXH H[SDQGHU SURGXFW LV PDQXIDFWXUHG DQG GLVWULEXWHG
E\ 3ODWLJR 6ROXWLRQV 3W\ /WG LQ 6\GQH\� $XVWUDOLD >��@ � 1RYRJODQ LV LQGLFDWHG IRU
XVH E\ SDWLHQWV �� \HDUV DQG RYHU IRU WKH WUHDWPHQW RI SKLPRVLV RU SUHIHUHQWLDO
ORRVHQLQJ RI WKH IRUHVNLQ� 7KH 1RYRJODQ GHYLFHV XVHV D EDOORRQ V\VWHP WR DSSO\
SUHVVXUH XQGHU WKH IRUHVNLQ DQG DSSOLHV GLVWULEXWHG SUHVVXUH� 3HUVLVWHQW



WUHDWPHQW UHVXOWV LQ IRUHVNLQ FHOO SUROLIHUDWLRQ DV DQ DGDSWLYH UHVSRQVH OHDGLQJ WR
LQFUHDVHG IRUHVNLQ WLVVXH DQG D ORRVHU IRUHVNLQ SHUPLWWLQJ VDIH UHWUDFWLRQ IRU PRVW
SDWHQWV�

$ QHZ JHQHUDWLRQ OLTXLG PROGHG PHGLFDO JUDGH VLOLFRQH IRUHVNLQ VWUHWFKLQJ EDOORRQ
KDV EHHQ GHYHORSHG IRU WKH VSHFLILF SXUSRVH RI VWUHWFKLQJ WKH IRUHVNLQ> ��@�
1RYRJODQ LV GHVLJQHG WR SURYLGH UHOLHI IRU WLJKW IRUHVNLQ LQ DGXOWV ZLWKLQ � WR �
ZHHNV� $ VLJQLILFDQW QXPEHU RI SDWLHQWV KDYH GHVFULEHG QRUPDO UHWUDFWLRQ
RFFXUULQJ DIWHU �� GD\V RI FRQWLQXRXV WUHDWPHQW WZLFH SHU GD\ >�� @�

0HWKRGRORJ\�
$ TXHVWLRQQDLUH ZDV UDQGRPO\ VHQW WR ���� UHJLVWHUHG FXVWRPHUV �HPDLOV� ZKR
KDG SXUFKDVHG WKH 1RYRJODQ IRUHVNLQ WLVVXH H[SDQGHU GHYLFH � 7KH UHFLSLHQWV
ZHUH GH�LGHQWLILHG� $ WRWDO RI ��� UHVSRQVHV ZHUH UHFHLYHG YLD WKH FRQILGHQWLDO
RQOLQH VXUYH\ WRRO� ZLWK �� UHVSRQVHV EHLQJ UHMHFWHG IRU PDWHULDO LQFRPSOHWHQHVV
DQG ��� ZHUH LQFOXGHG LQ WKH DQDO\VLV� 2I WKH ���� WKDW GLG QRW UHVSRQG� WKH\
UHFHLYHG D IROORZXS HPDLO VXUYH\ ZLWK RQH TXHVWLRQ� ��� UHVSRQVHV ZHUH UHFHLYHG
IURP WKH VHFRQG DWWHPSW�

7KH TXHVWLRQV KDYH EHHQ JURXSHG LQWR WDEOHV DQG JUDSKV DQG DUH GHVFULEHG LQ
WKH UHVXOWV VHFWLRQ EHORZ�

5HVXOWV
7DEOH � � 8VH RI LQVWUXFWLRQV� GHYLFH YHUVLRQ� XVDELOLW\� H[SHFWDWLRQV� H[SHULHQFH�
UHXVH�

4XHVWLRQ <
H
V

1
R

8QGHFL
GHG

<HV 1R 8QGHFL
GHG

'LG \RX XVH WKH 1RYRJODQ IRUHVNLQ WLVVXH
H[SDQGHU DV SHU WKH LQVWUXFWLRQV
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'LG \RX XVH WKH 1RYRJODQ IRUHVNLQ WLVVXH
H[SDQGHU ZLWK WKH DLU SOXQJHU "
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'LG \RX XVH WKH 1RYRJODQ IRUHVNLQ WLVVXH
H[SDQGHU ZLWK WKH VTXHH]H EXOE DQG VWRS
FRFN"
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'LG \RX XVH WKH 1RYRJODQ IRUHVNLQ WLVVXH
H[SDQGHU ZLWK ERWK WKH DLU SOXQJHU DQG
WKH VWRS FRFN"
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'LG \RX ILQG WKH 1RYRJODQ IRUHVNLQ WLVVXH
H[SDQGHU GLIILFXOW WR XVH"
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'LG WKH 1RYRJODQ IRUHVNLQ WLVVXH
H[SDQGHU WUHDWPHQW PHHW \RXU
H[SHFWDWLRQV"
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'LG \RX KDYH D SRVLWLYH H[SHULHQFH XVLQJ
WKH 1RYRJODQ IRUHVNLQ WLVVXH H[SDQGHU "
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,I \RXU SKLPRVLV UHWXUQHG� ZRXOG \RX XVH
WKH 1RYRJODQ IRUHVNLQ WLVVXH H[SDQGHU
DJDLQ

�
�
�

�
�

�� ����
��

����
�

�����

*UDSK ��

7DEOH � � 7ROHUDELOLW\� 6DIHW\ 	 0HQWDO :HOO�EHLQJ

4XHVWLRQ <
H
V

1
R

7RW
DOV

:DV WKH 1RYRJODQ WUHDWPHQW WROHUDEOH �\RX FRXOG WROHUDWH WKH
WUHDWPHQW�

�
�
�

�
�

���



'LG \RX H[SHULHQFH DQ\ VLGH HIIHFWV RU DGYHUVH UHDFWLRQV ZKLOVW
XVLQJ WKH 1RYRJODQ� HYHQ LI \RX DUH QRW VXUH LI LW ZDV FDXVHG E\ WKH
1RYRJODQ WUHDWPHQW"

� �
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,Q \RXU DVVHVVPHQW� GLG \RXU WUHDWPHQW ZLWK WKH 1RYRJODQ SURGXFW
HQKDQFH \RXU PHQWDO ZHOOEHLQJ"
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'R \RX EHOLHYH WKDW SKLPRVLV KDG D QHJDWLYH LPSDFW RQ \RXU PHQWDO
ZHOOEHLQJ"
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*UDSK � �DERYH�

7DEOH � � 1RYRJODQ 8VHU 6DWLVIDFWLRQ � 'LVVDWLVIDFWLRQ

4XHVWL
RQ

9HU\
8QVDWL
VILHG

XQVDWL
VILHG

LQGLII
HUHQW

VDWLV
ILHG

YHU\
VDWLV
ILHG

9HU\
8QVDWL
VILHG

XQVDWL
VILHG

LQGLII
HUHQW

VDWLV
ILHG

YHU\
VDWLV
ILHG

+RZ
VDWLVIL
HG
ZHUH
\RX
ZLWK
WKH
1RYRJ
ODQ
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7DEOH � � 5HDVRQ IRU QRW UHVSRQGLQJ WR LQLWLDO VXUYH\ UHTXHVW



7R KHOS XV ZLWK
RXU TXDOLW\
FRQWURO IRU
IXWXUH VXUYH\V�
ZH ZRXOG EH
JUDWHIXO LI \RX
FRXOG SOHDVH
VHOHFW RQH RI
WKH IROORZLQJ
UHDVRQV �WKH
PRVW LPSRUWDQW
RQH� IRU QRW
UHVSRQGLQJ WR
RXU
TXHVWLRQQDLUH
DERXW WKH
1RYRJODQ
IRUHVNLQ WLVVXH
H[SDQGHU

PLVV
HG
WKH
VXUY
H\
HPDL
O

JHQHU
DOO\ GR
QRW
UHVSRQ
G WR
HPDLO
VXUYH\
V

ZDVQ
W
LQWHUH
VWHG

SURG
XFW
GLGQ

W
ZRUN

QRW
VDWLVIL
HG
ZLWK
SURGX
FW

QRW
VDWLVIL
HG
ZLWK
VHUYL
FH

VDWLVI
LHG
ZLWK
SURG
XFW

QRQ
H RI
WKH
DER
YH

7RWDO

7RWDO � �� �� �� � � � �� � ���

� RI WRWDO ����
��

�����
�

�����
�

����
�

����
�

����
�

����
�

����
�

�����
��

7DEOH � � &RPSDULVRQ RI 3DWLHQW ([SHULHQFH ZLWK 1RYRJODQ 3URGXFWV DQG 6HUYLFH
YHUVHV DOO WKHLU RWKHU RQOLQH SURGXFW DQG VHUYLFH H[SHULHQFHV�

:KHQ \RX FRQVLGHU DQ\ RU DOO RI
WKH SURGXFWV DQG VHUYLFHV \RX
KDYH (9(5 SXUFKDVHG RYHU WKH
LQWHUQHW FDQ \RX SOHDVH
FRPSDUH KRZ VDWLVILHG ZHUH \RX
ZLWK WKH 1RYRJODQ H[SHULHQFH
�WKDW LV KRZ ZRXOG \RX FRPSDUH
WKH 1RYRJODQ H[SHULHQFH WR DOO
\RXU RWKHU RQOLQH SURGXFW DQG
VHUYLFHV H[SHULHQFHV�"
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'LVFXVVLRQ
/LPLWDWLRQV RI ERWK HPDLO EDVHG TXHVWLRQQDLUHV DQG WKH VXUYH\ LQVWUXPHQWV DV ZH
KDYH XVHG LQ WKLV VWXG\ KDYH EHHQ GHVFULEHG LQ WKH OLWHUDWXUH > ��@� )XUWKHUPRUH LW
LV QRWHG WKDW GLFKRWRPRXV DQG VFDOHG UHVSRQVHV RSWLRQV DV XVHG LQ WKLV VWXG\�
KDYH WKHLU OLPLWDWLRQV� 7KDW EHLQJ VDLG� WKH\ UHPDLQ DQ LPSRUWDQW DQG ZHOO
HVWDEOLVKHG PHFKDQLVP WR FROOHFW GDWD IRU HYDOXDWLRQ > ��@�

,W LV ZHOO GRFXPHQWHG WKDW VXUYH\ UHVSRQVH UDWHV DUH RIWHQ YHU\ SRRU� DQG WKHUH
FDQ EH DIILUPDWLRQ ELDV RU RWKHU ELDVHV WKDW VWLPXODWH UHVSRQGHQWV WR SDUWLFLSDWH
>��@ � ,Q WKLV VWXG\� ZH KDYH XVHG QHXWUDO ODQJXDJH LQ WKH TXHVWLRQV WR UHGXFH DQ\
XQLQWHQGHG ELDVHV� :H DOVR IROORZHG XS QRQ UHVSRQGHQWV ZLWK D VLQJOH TXHVWLRQ
UHTXHVWLQJ D VLQJOH UHDVRQ IRU WKHLU ODFN RI SDUWLFLSDWLRQ� )URP 7DEOH � ZH QRWH
WKDW RI WKH LQLWLDO ���� QRQ UHVSRQGHQWV� ��� UHVSRQGHG WR WKH IROORZ XS VLQJOH
TXHVWLRQ VXUYH\� ��� RI WKLV JURXS VWDWHG WKH\ HLWKHU GLGQ¶W JHQHUDOO\ UHVSRQG WR
VXUYH\V RU ZHUH QRW LQWHUHVWHG� 2QO\ ��� SURYLGHG QHJDWLYH UHDVRQV UHODWHG WR
WKH 1RYRJODQ SURGXFW RU VHUYLFH� LQ WKDW WKH SURGXFW GLGQ
W ZRUN� WKH\ ZHUH QRW
VDWLVILHG ZLWK WKH SURGXFW� RU WKH\ ZHUH QRW VDWLVILHG ZLWK VHUYLFH� �� ZHUH
VDWLVILHG ZLWK WKH SURGXFW� :H LQIHU IURP WKLV GDWD WKDW WKH EXON RI WKH QRQ
UHVSRQGHQWV LQ WRWDO GR QRW JHQHUDOO\ SDUWLFLSDWH RU DUH QRW LQWHUHVWHG LQ WKH
VXUYH\ DQG WKDW WKH\ DUH QRW GULYHQ E\ HLWKHU VDWLVIDFWLRQ RU GLVVDWLVIDFWLRQ ZLWK
WKH SURGXFW RU VHUYLFH� :H VXJJHVW WKLV UHGXFHV WKH ULVN RI VLJQLILFDQW ELDV IRU RU
DJDLQVW WKH SURGXFW RU VHUYLFH E\ WKH LQLWLDO UHVSRQGHQWV�

)URP 7DEOH � LW FDQ EH VXPPDULVHG WKDW MXVW RYHU KDOI WKH UHVSRQGHQWV KDG XVHG
WKH 1RYRJODQ .LW ZLWK WKH VTXHH]H EXOE DQG VWRS FRFN V\VWHP� ��� IRXQG WKH
SURGXFW GLIILFXOW WR XVH� KRZHYHU� LW LV XQFOHDU LI WKDW ZDV WR GR ZLWK WKH ROGHU NLW
WKDW XVHV WKH DLU SOXQJHU� 7KH 6TXHH]H EXOE V\VWHP ZDV LQWURGXFHG WR HQKDQFH



XVDELOLW\ >�� @ � $URXQG ��� RI UHVSRQGHQWV LQGLFDWHG WKDW WKH QRYRJODQ GHYLFH
PHW WKHLU WUHDWPHQW H[SHFWDWLRQV� KDG D SRVLWLYH UHVSRQVH WR WKH 1RYRJODQ
GHYLFH� DQG ZRXOG UHXVH WKH GHYLFH DJDLQ LI WKH SKLPRVLV UHWXUQHG� &RPSOLDQFH
ZLWK LQVWUXFWLRQV ZDV RYHU ���� 7KLV GDWD FDQ EH H[WUDSRODWHG WR DOORZ DQ
LQWHUSUHWDWLRQ WKDW WKH 1RYRJODQ GHYLFH LQ JHQHUDO� PHHWV SDWLHQWV H[SHFWDWLRQV� LV
HDV\ WR XVH DV SHU WKH LQVWUXFWLRQV DQG PRVW XVHUV ZRXOG XVH WKH GHYLFH DJDLQ
VKRXOG WKH SKLPRVLV UHWXUQ�

)URP 7DEOH � ZH QRWH WKDW QR DGYHUVH HYHQWV RU VLGH HIIHFWV ZHUH UHSRUWHG� 7KLV
LV D YHU\ UHPDUNDEOH UHVXOW JLYHQ LW LV FRPPRQ IRU WUHDWPHQWV WR KDYH VRPH VLGH
HIIHFWV RU DGYHUVH HYHQWV UHSRUWHG� HYHQ LI QRW FDXVHG E\ WKH WUHDWPHQW� :H
XQGHUWRRN D OLWHUDWXUH UHYLHZ WR LGHQWLI\ DQ\ UHSRUWHG RU NQRZQ VLGH HIIHFWV RU
DGYHUVH HYHQWV DVVRFLDWHG ZLWK WKH XVH RI WKH 1RYRJODQ IRUHVNLQ WLVVXH H[SDQGHU�
1R UHSRUWV ZHUH ORFDWHG� 7KLV UHVXOW DORQH KLJKOLJKWV WKH NH\ VDIHW\ SURILOH WKDW WKH
1RYRJODQ SURGXFW KDV GHYHORSHG RYHU WKH �� \HDUV RQ WKH PDUNHW� )XUWKHUPRUH
RYHU ��� RI UHVSRQGHQWV UHSRUWHG WKDW WKH\ WROHUDWHG WKH WUHDWPHQW ZKLOVW ���
UHSRUWHG WKDW SKLPRVLV KDG D QHJDWLYH LPSDFW RQ WKHLU PHQWDO ZHOO EHLQJ� 7KH IDFW
WKDW RYHU ��� RI UHVSRQGHQWV UHSRUWHG WKDW 1RYRJODQ WUHDWPHQW HQKDQFHG WKHLU
PHQWDO ZHOO�EHLQJ SURYLGHV VWURQJ HYLGHQFH WKDW 1RYRJODQ KDV D SRVLWLYH LPSDFW
RQ WKH RYHUZKHOPLQJ PDMRULW\ RI SDWLHQWV WUHDWHG ZLWK WKH 1RYRJODQ GHYLFH�

)URP 7DEOH � ZH QRWH WKDW RYHU ��� RI DOO UHVSRQGHQWV ZHUH HLWKHU VDWLVILHG RU
YHU\ VDWLVILHG ZLWK QRYRJODQ WUHDWPHQW� RXWFRPHV� HDVH RI XVH� DQG H[SHULHQFH RI
XVLQJ WKH 1RYRJODQ GHYLFH� ,QGLIIHUHQFH RU GLVVDWLVIDFWLRQ ZLWK WKH 1RYRJODQ
GHYLFH LV OHVV WKDQ ��� DFURVV WKH UDQJH RI TXHVWLRQV� 7KLV GDWD FDQ EH
LQWHUSUHWHG DV DOPRVW � RXW RI �� 1RYRJODQ XVHUV ZHUH VDWLVILHG ZLWK WKHLU
1RYRJODQ H[SHULHQFH� 7KH GDWD IURP 7DEOH � DOVR VXSSRUWV WKH SRVLWLYH SDWLHQW
H[SHULHQFH ZLWK 1RYRJODQ� ,Q IDFW� QHDUO\ ��� RI XVHUV UDWHG WKHLU H[SHULHQFH
ZLWK WKH 1RYRJODQ SURGXFW RU VHUYLFH DV ³VDWLVILHG´� ³YHU\ VDWLVILHG´� RU ³H[WUHPHO\
SRVLWLYH´� ZKHQ FRPSDUHG WR DOO WKHLU RWKHU RQOLQH SXUFKDVHV RI VHUYLFHV RU
SURGXFWV� 7KLV GDWD LV HYHQ PRUH FRPSHOOLQJ ZKHQ LW LV UHFHLYHG ZLWK WKH
XQGHUVWDQGLQJ WKDW FXVWRPHUV WKDW KDYH KDG D QHJDWLYH H[SHULHQFH DUH
VLJQLILFDQWO\ PRUH OLNHO\ WR VSHDN XS DQG SURYLGH D SRRU UHYLHZ�

&RQFOXVLRQV
5HDO ZRUOG GDWD GHPRQVWUDWHV WKDW WKH 1RYRJODQ IRUHVNLQ WLVVXH H[SDQGHU GHYLFH
LV D VDIH DQG ZHOO WROHUDWHG QRQ VXUJLFDO WUHDWPHQW IRU XQFRPSOLFDWHG SKLPRVLV�
8VHU H[SHULHQFH LV VLJQLILFDQWO\ SRVLWLYH ZLWK UHVSHFW WR WKH WUHDWPHQW RI SKLPRVLV
DQG WKH RYHUDOO XVHU H[SHULHQFH ZLWK WKH GHYLFH DQG WKH UHODWHG VHUYLFH�

:LWK H[WUHPHO\ KLJK OHYHOV RI SDWLHQW VDWLVIDFWLRQ ZH FRQFOXGH WKDW WKH 1RYRJODQ
GHYLFH PHHWV WKH HIILFDF\ H[SHFWDWLRQV RI SDWLHQWV DQG KDV D YHU\ VLJQLILFDQW UROH
WR SOD\ DV D VHULRXV RSWLRQ LQ WKH QRQ VXUJLFDO FRQVHUYDWLYH WUHDWPHQW RI
XQFRPSOLFDWHG SKLPRVLV�

5HIHUHQFHV



��:LNLSHGLD KWWSV���HQ�ZLNLSHGLD�RUJ�ZLNL�3KLPRVLV � WKLV DUWLFOH QHHGV WR EH
VFUXWLQLVHG DV WKHUH LV D ODFN RI FLWDWLRQV DQG PLVVLQJ VLJQLILFDQW LQIRUPDWLRQ
UHJDUGLQJ IRUHVNLQ WLVVXH H[SDQVLRQ�

��&ROG &- DQG 7D\ORU -5� 7KH SUHSXFH� %-8 ,QW� ���� -DQ��� 6XSSO� ��������

�� 7HNJ�O 6� 'RJDQ +6� +RHEHFNH 3� .RFYDUD 5� 1LMPDQ -0� 5DGPD\U & DQG
6WHLQ 5� ($8 *XLGHOLQHV RQ SDHGLDWULF XURORJ\� ,Q� (XURSHDQ $VVRFLDWLRQ RI
8URORJ\ ± *XLGHOLQHV� ���� (GLWLRQ ± 8SGDWH 0DUFK ����� SS �����

�5DM %3� 4XUHVKL $� .DGL 1 DQG 'RQDW 5� +RZ SDLQIXO LV DGXOW FLUFXPFLVLRQ" $
SURVSHFWLYH� REVHUYDWLRQDO FRKRUW VWXG\� - 8URO� ���� -XQ����������������

�6FK|EHUOHLQ :� 6LJQLILFDQFH DQG LQFLGHQFH RI SKLPRVLV DQG VPHJPD� 0XQFK
0HG :RFKHQVFKU� ���� )HE ��� ��� ���� ������

��5LFNZRRG $0� :DONHU - �6HSWHPEHU ������ �,V SKLPRVLV RYHUGLDJQRVHG LQ ER\V
DQG DUH WRR PDQ\ FLUFXPFLVLRQV SHUIRUPHG LQ FRQVHTXHQFH"�� $QQDOV RI WKH
5R\DO &ROOHJH RI 6XUJHRQV RI (QJODQG� �� ���� ���±�� 30&��������
30,'�������

��.LNLURV '6� %HDVOH\ 6: DQG :RRGZDUG $$� 7KH UHVSRQVH RI SKLPRVLV WR ORFDO
VWHURLG DSSOLFDWLRQ� 3HGLDWULF VXUJHU\ LQWHUQDWLRQDO� ���� �� ��������

�� KWWSV���ZZZ�KHDOWK�KDUYDUG�HGX�DBWRB]�SKLPRVLV�DQG�SDUDSKLPRVLV�D�WR�]

��)ULHGPDQ %� .KRXU\ -� 3HWHUVLHO 1� <DKDORPL 7� 3DXO 0 DQG 1HXEHUJHU $� 3URV
DQG FRQV RI FLUFXPFLVLRQ� DQ HYLGHQFH�EDVHG RYHUYLHZ� &OLQ 0LFURELRO ,QIHFW�
���� 6HS������� ��������

�� %HDWUL] %DxXHORV 0DUFR 	 -HVVLFD /HLJK *DUFtD +HLO� &LUFXPFLVLRQ LQ
FKLOGKRRG DQG PDOH VH[XDO IXQFWLRQ� D EOHVVLQJ RU D FXUVH" ,QWHUQDWLRQDO -RXUQDO
RI ,PSRWHQFH 5HVHDUFK YROXPH ��� SDJHV ���±��� ������

��0RUWHQ )ULVFK� 0RUWHQ /LQGKROP� 0RUWHQ *U¡QE N� 0DOH FLUFXPFLVLRQ DQG
VH[XDO IXQFWLRQ LQ PHQ DQG ZRPHQ� D VXUYH\�EDVHG� FURVV�VHFWLRQDO VWXG\ LQ
'HQPDUN�

,QWHUQDWLRQDO -RXUQDO RI (SLGHPLRORJ\� 9ROXPH ��� ,VVXH �� 2FWREHU ����� 3DJHV
����±����� KWWSV���GRL�RUJ���������LMH�G\U���

�� &KULV *� 0F0DKRQ 0%� %6� )$&6+3� &DUPLWD $EGR 0'� /XFD ,QFURFFL 0'�
0LFKDHO 3HUHOPDQ 3K'� 'DYLG 5RZODQG 3K'� 0DUFHO :DOGLQJHU 0'� =KRQJ
&KHQJ ;LQ 0'

� 'LVRUGHUV RI 2UJDVP DQG (MDFXODWLRQ LQ 0HQ
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�� %URQVHODHU *$� 6FKREHU -0� 0H\HU�%DKOEXUJ +)� 7
6MRHQ *� 9OLHWLQFN 5 DQG
+RHEHNH 3%� 0DOH FLUFXPFLVLRQ GHFUHDVHV SHQLOH VHQVLWLYLW\ DV PHDVXUHG LQ D
ODUJH FRKRUW� %-8 ,QW� ���� 0D\��������������

�� &DUPDFN $� &RPSOLFDWLRQV RI FLUFXPFLVLRQ� 2QOLQH UHIHUHQFLQJ
KWWS���ZZZ�GRFWRUVRSSRVLQJFLUFXPFLVLRQ�RUJ ������ DFFHVVHG �� -XQH ������

�� :LOOLDPV 1 DQG .DSLOD /� &RPSOLFDWLRQV RI FLUFXPFLVLRQ� %U - 6XUJ� ����
2FW�������� ������

�� *HUKDU] (: DQG +DDUPDQQ &� 7KH ILUVW FXW LV WKH GHHSHVW" 0HGLFROHJDO
DVSHFWV RI PDOH FLUFXPFLVLRQ� %-8 ,QW� ���� $XJ�������������

�� )HUHQF )HNHWH�� $OH[DQGHU 7|U|N� 3HWHU 1\LUiG\ 5HYLVLRQV DIWHU
XQVDWLVIDFWRU\ DGXOW FLUFXPFLVLRQV� ,QW 8URO 1HSKURO ���� -XQ������������� GRL�
��������V���������������[� (SXE ���� 6HS ���

�� JRRJOH VHDUFK RQ PHGLFROHJDO FLUFXPFLVLRQ ³PHGLFR OHJDO DUWLFOHV DERXW
FLUFXPFLVLRQ´

KWWSV���ZZZ�JRRJOH�FRP�VHDUFK"T PHGLFR�OHJDO�DUWLF���

��*LOOLDQ $� %HQVOH\ DQG *UHJRU\ -� %R\OH %RQG 8QLYHUVLW\� *ROG &RDVW�
4XHHQVODQG� $XVWUDOLD *LOOLDQ $� %HQVOH\� 3K\VLFDO� 6H[XDO� DQG 3V\FKRORJLFDO
(IIHFWV RI 0DOH ,QIDQW &LUFXPFLVLRQ� $ 1HZ 3UHSXWLDO 6WUXFWXUH

�� *LOODWW '� DQG &KXQJ (� 1RYRJODQ��� FOLQLFDO WULDO RI D FRQVHUYDWLYH WUHDWPHQW
IRU DGXOW

3KLPRVLV� 0DFTXDULH 8QLYHUVLW\ 6\GQH\ 16: $XVWUDOLD ���� � 6XEPLWWHG IRU
SXEOLFDWLRQ

�� *DUFLD GH )UHLWDV 5� 1REUH <'� 'HPDUFKL *7� +DFKXO 0� 0DFHGR $ -U� 6URXJL
0 DQG 2UWL] 9� 7RSLFDO WUHDWPHQW IRU SKLPRVLV� WLPH VSDQ DQG RWKHU IDFWRUV EHKLQG
WUHDWPHQW HIIHFWLYHQHVV� - 3HGLDWU 8URO� ���� $XJ������������

�� .XHKKDV )(� 0LHUQLN $� 6HYFHQFR 6� 7RVHY *� :HLEO 3� 6FKRHQWKDOHU 0 DQG
/DVVPDQQ -� 3UHGLFWLYH SRZHU RI REMHFWLYDWLRQ RI SKLPRVLV JUDGH RQ RXWFRPHV RI
WRSLFDO ���� EHWDPHWKDVRQH WUHDWPHQW RI SKLPRVLV� 8URORJ\� ����
$XJ�������������

�� 7*$ GRFXPHQW
KWWSV���ZZZ�HEV�WJD�JRY�DX�VHUYOHW�[POPLOOU�"GELG HEV��)3XEOLF+70/��)SGI6W
RUH�QVI	GRFLG (���&&�'')���)�'&$����''������)&	DJLG ���3ULQW'HWDLO
V3XEOLF���	DFWLRQLG �

�� 6ULYDVWDYD $� 7HSROH $% DQG +XL &�<� 6NLQ VWUHWFKLQJ E\ D EDOORRQ WLVVXH
H[SDQGHU� LQWHUSOD\ EHWZHHQ FRQWDFW PHFKDQLFV DQG VNLQ JURZWK� ([WUHPH
0HFKDQLFV /HWWHUV� ����������������
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Interim review of the Novoglan-01 foreskin tissue expander 
clinical study in adult males 

INTRODUCTION
The main therapeutic options for pathologic adult 
phimosis consist of circumcision, manual 
preputial stretching with steroid creams and 
foreskin tissue expanders such as the Novoglan 
product.  Circumcision and preputial stretching 
with cortico-steroid creams can frequently be 
successful but are far from simple and can lead 
to severe complications that the Novoglan 
product is designed to prevent. The Novoglan-01 
study is an investigator-initiated study that aims 
to demonstrate the safety, efficacy and 
tolerability of the Novoglan treatment. 

CONCLUSIONS
This interim review of the Novoglan-01 study confirms that the 
Novoglan foreskin tissue expander is safe, effective and well 
tolerated as a conservative treatment for adult phimosis. 

RESULTS

METHOD
We analysed the case report files of the first 20 
cases having completed the Novoglan-01 clinical 
trial treatment protocol. The statistical methods 
used in analyzing the data involve both ordinal 
and scalar outcome variables as well as 
descriptive participant variables.
.
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AIM
The Novoglan-01 clinical trial primary objective is 
to confirm the efficacy of the Novoglan product 
as measured by the improvement in foreskin 
retraction against a standardised scale by the 
end of a typical 6 to 8 weeks treatment. The 
Novoglan-01 trial secondary objective is to 
confirm the safety and satisfaction with treatment 
as assessed by quality of life improvement and 
treatment tolerability questionnaires. .

REFERENCES
[1] Kikiros D.S. et al.  The response of phimosis to local steroid 
application. Pediatric Surgery International, 1993 8:329-332

Participant journey
Week 0 – Enrolment + informed consent
Week 1 – Study Visit 1 + Novoglan product 
training + Phimosis measurement + 
Quality of life (QOL) questionnaire
Week 2 – Study Visit 2 – Monitoring
Week 4 – Study Visit 3 – Monitoring
Week 6 – Final Study Visit + Phimosis 
measurement + QOL questionnaire + 
tolerability questionnaire

Phimosis measurement
Carried out by investigator – Assessment 
of degree of phimosis based on a 6 steps 
scale inspired by Kikiros et al. [1], ranging 
from: 
1 = absolutely no foreskin retraction, to
6 = full and free foreskin retraction

Novoglan product
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Professor David Gillatt: David.Gillatt@mq.edu.au
Professor Eric Chung: Erichg@Hotmail.com
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The Novoglan-01 clinical trial is a multicenter (2 sites), observational study that has been approved by the Human 
Research Ethics Committee of Macquarie University and by the Queensland Metro South Health Human Research 
Ethics Committee. The Novoglan-01 clinical study is registered with the Australia and New Zealand Clinical Trial 
Register under the reference ACTRN12621000924853.

Treatment efficacy
The treatment efficacy observed by 
the end of treatment (Final Visit) was 
as follows.

• All participants could fully 
retract their foreskin (Phimosis 
measurement 5 or 6)

• Participants with severe or 
partial phimosis (Phimosis 
measurement 1, 2, 3 or 4) 
observed the most improvement 
with full foreskin retraction 
(Phimosis measurement 5 or 6) 

Treatment safety
The Novoglan treatment shows a 
strong safety profile.

• 85% of participants did not 
report any side effects at all. Only  
minor side effects were reported by 
15% of participants. 

• No adverse event was reported. 

Treatment tolerability
• Participant questionnaires show 

that 95% of participants reported 
satisfaction with the Novoglan 
treatment .

Other outcomes
Other study observed outcomes were 
as follows. 

• 95% of study participants would 
recommend the Novoglan 
treatment to others.

• 95% of study participants 
confirmed progressing well with 
the Novoglan treatment during 
the study.

• 95% of participants observed 
reduced anxiety following the 
Novoglan treatment.

mailto:David.Gillatt@mq.edu.au
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Background: At present, the only definitive treatment for adult phimosis is circumcision, which is a 
surgical removal of the prepuce. Novoglan is a novel device that could offer patients with phimosis an 
alternative to surgery. It is based on application of custom-moulded balloons for gradual skin remodelling 
BOE�QSFQVDF�EJMBUBUJPO��5IJT�PQFO�MBCFM�DMJOJDBM�USJBM�BJNFE�UP�JOWFTUJHBUF�UIF�TBGFUZ
�FGòDBDZ�BOE�UPMFSBCJMJUZ�
of the Novoglan treatment.
Methods: A prospective trial was conducted on 20 patients with adult phimosis recruited at Macquarie 
University Hospital and Princess Alexandra Hospital. After eligibility screening and enrolment, patients 
were provided with the Novoglan product and training. The treatment involved twice daily 10-minute 
applications for a duration of 4–8 weeks with patient’s degree of phimosis assessed before and at 6–8 weeks 
after the initiation of the treatment. Participants were also asked to complete questionnaires aimed to assess 
the safety and tolerability of the Novoglan treatment.
Results: The treatment was successful with improved foreskin retraction in 90% of patients and all patients 
BDIJFWJOH�GVMM�GPSFTLJO�SFUSBDUJPO�BGUFS�UIF�USFBUNFOU��/JOFUZ�òWF�QFSDFOU�PG�QBUJFOUT�SFQPSUFE�SFEVDFE�MFWFM�
of anxiety, and over 60% of patients reported reduced pain/discomfort during sexual activity or in general. 
Similarly, 95% of patients were moderately-to-very satisfied with the treatment and would recommend 
Novoglan to others. No adverse events were observed and only 15% of participants reported minor side 
effects.
Conclusions:�5IF�/PWPHMBO����USJBM�EFNPOTUSBUFE�IJHI�TBGFUZ
�FGòDBDZ�BOE�UPMFSBCJMJUZ�PG�UIF�/PWPHMBO�
treatment for adult phimosis and its high potential as a conservative alternative to circumcision or steroid 
cream treatment.
Trial Registration: The Novoglan-01 study has been registered with the Australia and New Zealand 
Clinical Trial Registry under the reference ACTRN 1262 10009 24853, dated 15 July 2021.
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Introduction

Male phimosis is characterised by stenosis of the foreskin 
resulting in the inability of the prepuce to retract over the 
glans penis or tightness of the foreskin when retracted. 
Physiological phimosis is a condition in infants and boys 
which usually disappears by the age of 10 (1). Pathological 
phimosis can occur at any age in uncircumcised adult 
men and is frequently associated with lichen sclerosus 
(also known as Balanitis Xerotica Obliterans) or balanitis/
balanoposthitis. Phimosis can be graded according to 
a scale originally developed by Kikiros, Beasley and  
Woodward (2). While the data on the prevalence of adult 
phimosis is limited, a recent systematic review by Morris  
et al. (1) estimated the risk of phimosis in males over 18 years 
PG�BHF�UP�CF������<����DPOòEFODF�JOUFSWBM�	$*
�����r����>�
and its prevalence is expected to rise in the near future 
given decline in the rate of newborn circumcision (3). Adult 
QIJNPTJT�PGUFO�SFRVJSFT�USFBUNFOU�BT�JU�DBO�DBVTF�TJHOJòDBOU�
and often painful symptoms such as recurrent infections and 
ballooning of the foreskin during urination or pain during 
sexual intercourse (4).

Phimosis has been traditionally managed by circumcision. 
While this is effective and provides a permanent solution, 
it is not without complications. These can include pain, 
bleeding, swelling, inadequate skin removal, wound 
infection, oedema, urinary retention, meatal stenosis, 
foreskin adhesion and fistulas and have been reported 
to reach 2.4% to 17.7% (5-8). Patients with phimosis, 
therefore, often wish to trial other methods of treatment 

before proceeding with circumcision. These methods 
include preputioplasty, or surgical treatment of phimosis 
with preservation of the foreskin (9) or conservative 
treatments, such as use of corticosteroid creams (2,10) with 
progressive stretching of the prepuce and application of 
stretching devices (11,12).

Recently, a new conservative treatment option, the 
Novoglan product, has shown promising results, with a high 
success rate and satisfaction reported by users. Novoglan 
is a novel medical device for conservative treatment for 
adult phimosis that involves the use of a balloon that can be 
inserted underneath the opening of the foreskin (between 
UIF�HMBOT�BOE�UIF�QSFQVUJBM�NVDPTB

�QSPHSFTTJWFMZ�JOóBUFE�
CZ�B�VTFS�BOE�LFQU�JO�QMBDF��5IF�JOóBUJPO�JT�DPOUSPMMFE�CZ�
the user to ensure safe and painless application. The patient 
is advised to use the device twice daily for a period of 4 to 
8 weeks until full normal prepuce retraction is achieved. 
5IF�/PWPHMBO����DMJOJDBM�USJBM�BJNFE�UP�DPOòSN�UIF�TBGFUZ
�
efficacy, and tolerability of the Novoglan product as a 
conservative treatment for adult phimosis. We present 
this article in accordance with the TREND reporting 
checklist (available at https://tau.amegroups.com/article/
view/10.21037/tau-23-91/rc).

Methods

Novoglan device

The Novoglan product is a medical device commercialised 
in Australia since 2006 and listed with the Australian 
Therapeutics Goods Administration (ARTG 168962) as a 
conservative treatment option designed for adult patients 
with phimosis. As shown at Figure 1A, its main component 
is a small balloon that can be inserted underneath the 
opening of the foreskin and progressively inflated causing 
skin stretching by providing gentle and even pressure. The 
Novoglan balloon is guided under the foreskin between 
the glans and the prepuce using a purpose moulded rod 
(Figure 1A) and placed in the same position every time. 
Once the balloon is in place the rod is removed, a stopcock 
is attached, and balloon is inflated by the patient using 
an inflation bulb. The assembled Novoglan device with 
inflated balloon can be seen at Figure 1B. The pressure is 
under control of the user to ensure foreskin stretching with 
no discomfort (Figure 2). The Novoglan device is applied 
for 10 minutes twice daily for a total duration of 4–8 weeks. 
The Novoglan kits were provided for the study free of 
charge by Platigo Solutions Pty Ltd.

Highlight box

,FZ�èOEJOHT�
• The Novoglan treatment is safe, effective and highly tolerable 

alternative to circumcision in adults with phimosis with all patients 
achieving foreskin retraction after the treatment.  

What is known and what is new?  
• Circumcision remains the standard of care for treatment of adult 

phimosis, however many patients would prefer non-surgical 
approach.

• Novoglan-01 clinical trial has shown that non-surgical Novoglan 
treatment could improve foreskin retraction in adults with 
QIJNPTJT�XJUIPVU�TJHOJòDBOU�TJEF�FGGFDUT�PS�EJTDPNGPSU�

What is the implication, and what should change now? 
• The findings of the Novoglan-01 clinical trial demonstrate high 

potential of Novoglan as a conservative first line treatment in 
adults with phimosis.

https://tau.amegroups.com/article/view/10.21037/tau-23-91/rc
https://tau.amegroups.com/article/view/10.21037/tau-23-91/rc
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Ethics

The Novoglan-01 clinical trial was approved by the Human 
Research Ethics Committees at Macquarie University 
(Macquarie University HREC, Reference Nos. 520193 
3799 8816 and 52020 3799 21701) and Royal Alexandra 
Hospital (Queensland Health Metro South HREC, 
Reference No. HREC/2020/QMS/66682). Both Macquarie 
University HREC and Queensland Health Metro South 
HREC follow the Australian Code for the Responsible 
Conduct of Research and the National Statement on Ethical 
Conduct in Human Research. The study was conducted in 
accordance with the Declaration of Helsinki (as revised in 
2013). All participants gave informed consent before taking 
part in the study.

Participants

The Novoglan-01 clinical trial has been conducted at the 
Urology Department at Macquarie University Hospital, 
Sydney, NSW and at Princess Alexandra Hospital, Brisbane, 
QLD, Australia, where a total of 20 consecutive phimosis 
patients have been screened and enrolled. To take part in 

the study, these patients had to be male 18 or older, referred 
to the urology clinic, have symptoms of adult phimosis, 
report pain or discomfort, and be willing to provide 
informed consent as well as participate and comply with the 
study requirements. The exclusion criteria were: bleeding, 
ulcer or active infection of the penis, prior prepuce surgery, 
except for frenuloplasty, hypospadias, severe scaring of 
the glans or foreskin, history of penile cancer, and history 
of a psychological illness or other conditions which 
may interfere with their ability to understand the study 
requirements. Based on a power calculation, we required at 
least 18 participants to complete the treatment. Following 
an interim analysis after recruitment of the first 20 
participants, a decision was made to analyse and publish the 
results given compliance and the size of the effect achieved.

Objectives and trial design

The hypothesis for the Novoglan-01 study is that the 
Novoglan product is an alternative conservative treatment 
for adult phimosis that is safe, effective and well tolerated by 
participants. The primary study objective was to determine 
the efficacy of the Novoglan treatment by measuring 

Bulb

Stopcock

Spare balloons Fitted balloons Inflated balloons

Guide rod

A B

Figure 1�5IF�DPNQPOFOUT�PG�UIF�/PWPHMBO�EFWJDF�	"
�BOE�BTTFNCMFE�EFWJDF�XJUI�CBMMPPO�JOóBUFE�	#
�

Figure 2 Application of the Novoglan device with patient-controlled foreskin stretching.
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the degree of phimosis before and after the treatment. 
The first of secondary objectives was to assess the safety 
of the Novoglan treatment by observing and reporting 
any treatment discomfort or adverse event experienced 
by the participants. The adverse events were defined as 
per Therapeutic Goods Administration Medical device 
incident reporting & investigation scheme and included 
serious conditions that require hospitalisation, have risk of 
permanent damage, life-threatening or leading to death. 
(please see https://www.tga.gov.au/resources/resource/
guidance/medical-device-incident-reporting-investigation-
scheme-iris
��5IF�PUIFS�TFDPOEBSZ�PCKFDUJWF�XBT�UP�DPOòSN�
the participant’s satisfaction with the Novoglan treatment 
by assessing the quality-of-life improvement and treatment 
tolerability as reported by the participant at the end of the 
trial. The Novoglan-01 clinical trial is an investigator-
initiated, multicentre, single arm, non-randomised, 
observational, prospective study.

Intervention

The interventions of the Novoglan-01 study included 
5 contacts (Table 1), where every step concluded with 
DPOòSNBUJPO�PG�EBUF�BOE�UJNF�GPS�UIF�OFYU�DPOUBDU�

5IF�òSTU�DPOUBDU�XBT�UIF�&OSPMNFOU�7JTJU
�XIFSF�UIF�4JUF�
Investigator collected patient’s demographics and medical 
history with a particular focus on phimosis and conducted 
a general medical examination and penile examination to 
confirm phimosis. The Site Investigator then confirmed 
patient’s eligibility for the study and invited them to 
participate. If the patient agreed to participate in the study, 
they were then asked to sign the Novoglan-01 Participant 
Informed Consent Form and assigned a Novoglan-01 Study 
VOJRVF�QBSUJDJQBOU�JEFOUJòFS�

The second contact was the Study Visit 1, scheduled 
at a minimum of 1 week following the Enrolment Visit. 

During the Study Visit 1, the degree of patient’s phimosis 
was determined using a revised measurement scale based 
on Kikiros et al. (2), an evaluation of the participant quality 
of life was carried out using the Novoglan-01 Quality-
of-Life Questionnaire, and the Novoglan investigative 
product as well as printed how-to-use guide were supplied 
to the participant. The participants were then explained the 
various components of the Novoglan product and trained 
in its appropriate and safe use. The Novoglan-01 Quality-
PG�-JGF�2VFTUJPOOBJSF�IBT�CFFO�TQFDJòDBMMZ�EFTJHOFE�GPS�UIJT�
study.

The third and fourth contacts were the Study Visits 
2 and 3 conducted by telephone and scheduled at 1 and  
4 weeks, respectively, following the Study Visit 1. During 
these contacts, the participants were offered the option to 
schedule an additional face-to-face training and asked about 
the overall progress with the treatment, problems in using 
the Novoglan product, adverse events, and changes to the 
concomitant medications.

5IF�òGUI�BOE�òOBM�DPOUBDU�XBT�UIF�'JOBM�7JTJU�TDIFEVMFE�
at 6–8 weeks following Study Visit 1. During that 
visit, the assessment of the participant’s phimosis was 
conducted, the participant’s quality of life was assessed 
using the Novoglan-01 Quality-of-Life Questionnaire, and 
participant’s perceived tolerability of the Novoglan product 
was assessed using the Novoglan-01 Treatment Tolerability 
Questionnaire, both of which were specifically designed 
for the Novoglan-01 clinical study. The final outcomes 
of the treatment were then reviewed and discussed with 
participant by a Site Investigator.

The provisions for modifying allocated interventions 
included the option of organising additional training session 
of the use of Novoglan device either by phone or in person 
at Study Visits 2 or 3. Participants could terminate their 
participation in the trial at any time. The strategies to 
ensure adherence to the intervention protocols included 

Table 1 The Novoglan-01 trial timelines

Study visit Timeline Interventions in summary

Enrolment Visit As scheduled with Site Investigator Eligibility screening and enrolment

Study Visit 1 Minimum 1 week following Enrolment Visit Phimosis measurement, quality of life questionnaire, Novoglan 
product supply and training

Study Visit 2 (phone) 1 week following Study Visit 1 Treatment progress and adverse events

Study Visit 3 (phone) 4 weeks following Study Visit 1 Treatment progress and adverse events

Final Visit 6–8 weeks following Study Visit 1 Phimosis measurement, quality of life questionnaire, tolerability 
questionnaire, trial completion

https://www.tga.gov.au/resources/resource/guidance/medical-device-incident-reporting-investigation-scheme-iris
https://www.tga.gov.au/resources/resource/guidance/medical-device-incident-reporting-investigation-scheme-iris
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offering additional training sessions on the Novoglan device 
UP�QBSUJDJQBOUT�JEFOUJòFE�BT�JO�OFFE�PG�JU�EVSJOH�4UVEZ�7JTJUT�
2 or 3. There were no other specific concomitant care or 
interventions permitted or prohibited during the trial other 
UIBO�UIPTF�TQFDJòFE�JO�UIF�FMJHJCJMJUZ�DSJUFSJB�

While at the Princess Alexandra Hospital participants 
were assessed by the site investigator at every step, at 
Macquarie University Hospital step 1 was conducted 
by the Site Investigator, steps 2–4 were conducted by a 
Clinical Trial Nurse and step 5 was conducted by both site 
investigator and the clinical trial nurse.

Outcome measures

The expected outcomes from the Novoglan-01 study were 
as follows:
��$POòSNBUJPO�PG�UIF�BCJMJUZ�PG�UIF�/PWPHMBO�QSPEVDU�

to effectively relieve phimosis as measured by 

foreskin retraction before and after treatment against 
the Phimosis Measurement Scale (Table 2, Figure 3) 
at Study Visit 1 and Final Study Visit.

� Confirmation of the safety of the Novoglan 
treatment as evidenced by the lack of any adverse 
FWFOUT�PS�TJHOJòDBOU�TJEF�FGGFDUT�EVSJOH�USFBUNFOU�

�� $POòSNBUJPO�PG�UIF�TBUJTGBDUJPO�PG�QBSUJDJQBOUT�XJUI�
the Novoglan treatment as measured by the Quality-
of-Life Questionnaire completed before and after 
treatment.

� Confirmation of the tolerability of the Novoglan 
treatment as measured by the treatment tolerability 
RVFTUJPOOBJSF�òMMFE�JO�CZ�UIF�QBSUJDJQBOUT�EVSJOH�UIF�
Final Visit.

� Confirmation of the Novoglan treatment as a 
valid conservative first line treatment alternative 
to steroid creams in adult males presenting with 
phimosis.

Table 2�5IF�QIJNPTJT�NFBTVSFNFOU�TDBMF�VTFE�UP�BTTFTT�UIF�FGòDBDZ�PG�UIF�USFBUNFOU

Phimosis grade Description

1 Absolutely no retraction

2 Slight retraction leaving a gap between the tip of the prepuce and the glans, i.e., neither meatus nor glans are exposed

3 Partial retraction, just sufficient to see the glandular meatus

4 Partial retraction, exposing part of the glans

5 Full retraction of the foreskin, tight behind the glans

6 Full and free retraction of the foreskin, no tightness behind the glans

Figure 3�5IF�QIJNPTJT�NFBTVSFNFOU�TDBMF�VTFE�UP�BTTFTT�GPSFTLJO�SFUSBDUJPO�BOE�UIF�FGòDBDZ�PG�UIF�USFBUNFOU�

Grade 1 Grade 2 Grade 3 Grade 4 Grade 5



Translational Andrology and Urology, Vol 12, No 7 July 2023 1055

© Translational Andrology and Urology. All rights reserved.   Transl Androl Urol 2023;12(7):1050-1061 | https://dx.doi.org/10.21037/tau-23-91

Statistical analysis

The Novoglan-01 data involved Phimosis assessment and the 
Quality-of-Life Questionnaire (both ordinal, scalar) completed 
pre- and post-treatment and treatment tolerability questionnaire 
completed by the participants after the treatment. The statistical 
analysis of the Novoglan-01 trial has also involved descriptive 
variables collected for each patient such as physical parameters 
(e.g., age, weight, height—numerical variables), medical history 

(categorical, binary) and record of adverse events (categorical, 
binary). Univariate analysis was used for these data.

The sample size was determined using a power analysis 
to achieve a power of 0.8 in a paired-samples t-test with an 
alpha level of 0.05. Based on an expected standard deviation 
of 1.5 for the paired differences, the computed Cohen’s 
d for the size effect of the paired-samples t-test was 0.67. 
Using all the above inputs, the minimum required sample 
size for the paired-samples t-test was calculated to be 18.

Results

Patient recruitment and clinical characteristics

From September 2019 to May 2022, a total of 20 consecutive 
patients were screened as potential participants for this 
study. All 20 study participants met the inclusion criteria and 
decided to proceed with the study. As shown in Tables 3,4, the 
participant population was a mix of 65% Caucasians and 35% 
Asians of a mean age of 32.10 years and a mean body mass 
index (BMI) of 25.16 kg/m2 which is considered as overweight 
by the Heart Foundation (see: https://www.heartfoundation.
org.au). Eighty percent of participants had no relevant medical 
history, but 4 participants had some other condition or illness. 
There were 7 participants with evidence of lichen sclerosus 
and no evidence of prior frenuloplasty in any participant. It 
is important to note that the diagnosis of lichen sclerosus was 
based only on clinical examination, which has been shown to 
be inaccurate in some instances (13). In terms of concomitant 
drug use, one participant reported use of statin and one 
reported use of statin and a blood pressure medication.

6TGCVOGPV�GHèECE[

The degree of phimosis was assessed before the treatment 
BOE�BU�UIF�òOBM�WJTJUT�BU���UP���XFFLT�BGUFS�UIF�JOJUJBUJPO�PG�
UIF�USFBUNFOU�BT�B�NFBTVSFNFOU�PG�JUT�FGòDBDZ��5IF�òOEJOHT�
can be seen in Table 5. Of note, while at the first visit 17 

Table 3 Descriptive characteristics of the participants recruited in the Novoglan-01 clinical trial

Characteristic N Minimum Maximum Mean SD

Age (years) 20 20.00 63.00 32.10 12.20

Weight (kg) 20 62.80 126.00 79.40 15.90

Height (cm) 19 164.00 189.00 178.70 6.60

BMI (kg/m2) 19 20.30 40.70 25.16 5.30

SD, standard deviation; BMI, body mass index.

Table 4 Characteristics of participants recruited in the Novoglan-01 
clinical trial

Characteristic Frequency Percent

Ethnicity

Caucasian 13 65

Asian 7 35

Relevant medical history 4 20

Evidence of lichen sclerosus 7 35

Prior frenuloplasty 0 0

Table 5 The number of participants with phimosis measurement 
SBOL��r��BU�òSTU�WJTJU�BOE�UIFJS�SFTQFDUJWF�EJTUSJCVUJPO�BU�òOBM�WJTJU�
(count and percent)

Score at 
Visit 1

Number of 
patients, Visit 1

Score at Final Visit

1–4 5 6

1 1 (5%) – 1 –

2 7 (35%) – 2 5

3 6 (30%) – 3 3

4 3 (15%) – 2 1

5 3 (15%) – 2 1

6 – – – –

Total – – 10 (50%) 10 (50%)

https://www.heartfoundation.org.au
https://www.heartfoundation.org.au
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patients were classified as grades 1–4, three patients had 
grade 5 and no patients had their phimosis assessed as grade 
6, all 20 patients have been assessed as either grade 5 or 6 at 
UIF�òOBM�WJTJU�XJUI����QBUJFOUT�	���
�JO�FBDI�HSPVQ�

As shown at Table 5 and Figure 4, 6 participants (30%) 
had a four-degree improvement with improvement from 

phimosis measurement 1 to 5 (1 participant) and from 2 to 6 
(5 participants). Five participants (25%) experienced a three-
degree improvement with their phimosis score changing 
from 2 to 5 (2 participants) and from 3 to 6 (3 participants). 
Four participants (20%) had a two-degree improvement from 
phimosis measurement changing from 3 to 5 (3 participants) 
and from 4 to 6 (1 participant). Three participants (15%) had 
a one-degree improvement with phimosis score changing 
from 4 to 5 and from 5 to 6 in two and one participants, 
respectively. Only 2 participants (10%) had no improvement 
of the phimosis measurement, which remained at 5.

Quality of life

The effect of phimosis on patient’s quality of life was 
assessed before and after Novoglan treatment in terms of 
general pain/discomfort, pain/discomfort during sexual 
activity, impact on usual activities, and anxiety by using 
TQFDJòDBMMZ�EFTJHOFE�RVFTUJPOOBJSFT�	Table 6). The level of 
pain or discomfort of participants was none to moderate 
at Visit 1 and only none or slight at the Final Visit. Out 
of 8 participants reporting slight or moderate general 
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Table 6 The quality-of-life assessment before and after the Novoglan treatment

Ranking [scale 1 to 5]
Visit 1 Final Visit

Count Percent Count Percent

General pain/discomfort

None [1] 12 60 15 75

Slight [2] 5 25 5 25

Moderate [3] 3 15 0 0

Pain/discomfort during sexual activity 

No pain [1] 1 5 13 65

Slight [2] 8 40 5 25

Moderate [3] 10 50 2 10

Severe [4] 1 5 0 0

Impact of usual activities 

No problem doing usual activities [1] 19 95 19 95

Slight problems doing usual activities [2] 1 5 1 5

Anxiety/depression

Not anxious/depressed [1] 0 0 17 85

Slightly anxious/depressed [2] 16 80 3 15

Moderately anxious/depressed [3] 4 20 0 0

Figure 4 Bar-chart representing the number of participants 
with 4-, 3-, 2- and 1-degree improvement or no change of their 
phimosis measurement.
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pain/discomfort at the First Visit, 6 participants reported 
reduction in general pain/discomfort, while 2 participants 
reported their level of pain/discomfort remained unchanged 
at the Final Visit. Two participants (10%) reported 
new slight general pain or discomfort at the Final Visit. 
Nineteen participants (95%) reported pain (slight-to-
severe) during sexual activity at Visit 1. Following Novoglan 
treatment 13 participants (68%) observed reduction to 
slight or no pain at all with no severe pain reported at the 
final visit. Phimosis did not appear to significantly affect 
usual activities with only one patient reporting slight 
problem at Visit 1. This patient reported no impact on 
usual activities after the treatment, while one other patient 
developed slight problems doing usual activities. In terms 
of anxiety or depression, all patients reported it at slight (16 
participants, 80%) or moderate (4 participants, 20%) level 
at Visit 1 with 19 participants (95%) reporting reduced level 
of anxiety/depression following the treatment.

Overall, Novoglan treatment was found to reduce the 
level of anxiety in 95% of participants, level of general pain/
discomfort during sexual activity in 68% of participants and 
in general pain/discomfort in 63% of participants, with no 
worsening anxiety or pain during sexual activity reported. 
Only 2 participants (10%) reported new slight general pain/
EJTDPNGPSU�BGUFS�UIF�USFBUNFOU
�IPXFWFS
�OP�TJHOJòDBOU�JNQBDU�
on usual activities was observed. Such slight pain/discomfort 
could be attributed to a period of desensitization needed for a 
newly exposed glans or to a short-term discomfort observed 
in a small minority of patients after skin stretching.

Treatment tolerability and satisfaction

"T�QBSU�PG�UIF�/PWPHMBO�USFBUNFOU�BTTFTTNFOU
�BU�UIF�òOBM�
visit patients were asked to provide feedback on usefulness 
of the Novoglan demonstration and user guide, ease of 
VOEFSTUBOEJOH�IPX�/PWPHMBO�XPSLT
�FBTF�BOE�DPOòEFODF�JO�
Novoglan application, pain associated with Novoglan use, 
the overall satisfaction with the treatment and whether they 
would recommend it to others.

All participants found the demonstration and the user 
guide useful or very useful (Table 7). Seventeen participants 

Table 7 Novoglan tolerability and satisfaction

Ranking [scale 1 to 4] Count Percent

Usefulness of demonstration

Very useful [1] 16 80

Useful [2] 4 20

Usefulness of User Guide

Very useful [1] 16 80

Useful [2] 4 20

How easy to understand the use of Novoglan?

Very easy [1] 15 75

Easy [2] 2 10

Moderately easy [3] 3 15

How easy to use did you find Novoglan?

Very easy [1] 13 65

Easy [2] 4 20

Moderately easy [3] 3 15

How confident do you feel that you used Novoglan correctly?

Very confident [1] 13 65

Confident [2] 5 25

Somewhat confident [3] 2 10

How painful was it to use Novoglan?

Not painful at all [1] 12 60

Slightly [2] 6 30

Moderately [3] 1 5

Moderately-to-quite painful [3 to 4] 1 5

How overall satisfied are you with your Novoglan treatment? 

Very satisfied [1] 12 60

Satisfied [2] 4 20

Moderately satisfied [3] 3 15

Quite dissatisfied [4] 1 5

Novoglan treatment recommendation to others

Maybe 1 5

Yes 19 95
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(85%) found understanding how to use Novoglan easy or 
WFSZ�FBTZ�BOE����QBSUJDJQBOUT�	���
�GFMU�DPOòEFOU�UIFZ�IBE�
used the product correctly. Similarly, 18 participants (90%) 
had only slight or no pain in using Novoglan and a total of 
16 participants (80%) were satisfied or very satisfied with 
the treatment. While 3 participants (15%) were moderately 
satisfied and 1 participant (5%) reported dissatisfaction, 
a total of 19 participants (95%) would recommend the 
Novoglan treatment to others. The Novoglan treatment 
was reported as progressing well by 95% of participants 
with no participant requiring additional training.

Within the Quality-of-Life Questionnaire, participants 
were also asked about their perception of circumcision as a 
treatment option before and after the Novoglan treatment. 
The number of patients considering circumcision as a near 
future treatment option dropped by 69.2% following the 
treatment from 13 participants at Visit 1 to 4 participants at 
the Final Visit.

Side effects and adverse events

There was no adverse event reported during the trial period 
by any participant. The side effects assessed at Visits 2, 
3 and Final Visit were pain in using Novoglan, foreskin 
itching or discoloration or other side effects (Table 8). 
Pain was reported by 2 patients at each visit. Similarly, 2 
participants (10%) reported itching of the foreskin at Visit 2, 
however, no participants reported it at Visit 3 and only one 
at the Final Visit. Foreskin discoloration was experienced 
by one participant at Visit 2 and has not been reported by 
anyone at following visits. Foreskin discomfort has been 
reported by only three participants at Visit 2 and by one 
and two participants at third and final visits, respectively. 
Only one participant reported other side effect (discharge 
under foreskin) at the Final Visit with none reported at  
Visits 2 and 3.

Overall, the vast majority of participants did not 

Table 8 Side effects reported by the participants

Side effect
Visit 2 Visit 3 Final Visit

Count Percent Count Percent Count Percent

Any pain in using Novoglan

No 18 90 18 90 18 90

Yes 2 10 2 10 2 10

Any itching of the foreskin in using Novoglan

Missing 1 5 0 0 0 0

No 17 85 20 100 19 95

Yes 2 10 0 0 1 5

Any foreskin discoloration in using Novoglan

Missing 1 5 0 0 0 0

No 18 90 20 100 20 100

Yes 1 5 0 0 0 0

Any foreskin discomfort in using Novoglan

No 17 85 19 95 18 90

Yes 3 15 1 5 2 10

Any other side effect in using Novoglan

No 20 100 20 100 19 95

Yes 0 0 0 0 1 5

Only one participant reported other side effect—discharge under foreskin. 
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report any side effect in using Novoglan, with only 1 or 2 
participants reporting side effect. Added to the lack of any 
adverse event, this confirms the strong safety profile of 
Novoglan.

Discussion

Circumcision offers a definitive treatment for adult 
phimosis. While it has a low rate of complications and they 
tend to be moderate and transient, patients may experience 
pain, bleeding, swelling, inadequate skin removal, wound 
infection, oedema, urinary retention, meatal stenosis, 
foreskin adhesion and fistulas (5-7). Of note, in a recent 
literature review, Bossio and colleagues noted that 
complications following circumcision are more frequent in 
adult than in children or infants and have been reported to 
reach 2.4% to 17.7% (8). A study by El Bcheraoui et al. later 
showed a similar trend with a very low rate of complications 
of 0.40% (95% CI: 0.39–0.41%) in infants, going up to 
9.06% for circumcision performed between the ages of 
one and nine and 5.31% for males over 10 years of age (6). 
Additionally, several methods of preputioplasty, or surgical 
treatment of phimosis with preservation of the foreskin have 
been described (9).

Corticosteroid therapy has been introduced by Kikiros 
and colleagues (2) in the early 1990s as a conservative 
alternative treatment for phimosis. Such treatment is 
performed by the patient over a period of 4 to 8 weeks with 
application of the cream on the tip of the foreskin opening 
with gentle and progressive stretching of the prepuce 
over the glans, with an aim to stimulate the growth of the 
foreskin and its expansion over time (14,15). This form 
of phimosis treatment has been extensively studied and 
applied over the past three decades and has been effective 
in 71.1–91.1% of cases with a recurrence rate of up to 
29.5% (10,14-17). Other methods of conservative treatment 
include recently developed devices for phimosis treatment, 
however, data on their application is very limited with some 
devices being suitable only for patients with low-grade 
phimosis, who can at least partially retract the foreskin 
and expose the glans (11,12). Due to higher prevalence of 
phimosis in children, some methods of phimosis treatment 
were validated in paediatric populations only and require 
careful interpretation and further assessment in adults.

The Novoglan treatment appears to be a potential 
alternative to existing methods of phimosis treatment with 

IJHI�MFWFMT�PG�TBGFUZ�BOE�FGòDBDZ�BOE�WFSZ�MPX�SBUF�PG�TJEF�
effects. It demonstrated outstanding efficacy in terms of 
the improvement of foreskin retraction with all patients 
achieving full foreskin retraction after the treatment. 
Unlike other methods, Novoglan has been most effective 
in patients with more advanced phimosis who had either 
no foreskin retraction or could only partially expose the 
meatus (grades 1–3) before the treatment and were all able 
to achieve full retraction (grades 5–6) after the Novoglan 
treatment. Grade 6 foreskin retraction has been achieved by 
57% of patients with grades 1–3 disease and by only 33.3% 
of patients with grades 4 or 5 phimosis. The Novoglan 
treatment demonstrated significant improvement in 
quality of life of the participants reducing anxiety in 95% 
of participants, pain/discomfort in 63% of participants 
who initially reported general pain/discomfort and 68% of 
patients who reported pain/discomfort during sexual activity 
before the treatment. Only 2 participants (10%) reported 
new slight general pain/discomfort after the treatment. 
Similarly, Novoglan demonstrated high levels of tolerability 
and satisfaction with only 2 participants (10%) reporting 
more than slight pain during its use, only 1 participant 
(5%) reporting overall dissatisfaction and no participants 
requiring additional training on the use of Novoglan. 
Importantly, the Novoglan treatment demonstrated 
excellent safety with no adverse events reported and side 
effects reported by only 10–15% of participants throughout 
the visits.

This study successfully demonstrated the efficacy and 
safety of Novoglan treatment, its tolerability and patient’s 
satisfaction. The study population was well-representative 
of phimosis patients as it included patients with all degrees 
of phimosis from absolutely no retraction (grade 1) to males 
whose foreskin was fully retractable, but tight behind the 
glans (grade 5). The main limitations of this study were 
relatively low number of participants, and lack of long-term 
follow up data available at this stage as other conservative 
methods of phimosis treatment have been reported to suffer 
from phimosis recurrence. Another potential limitation is 
that all participants of this study were recruited in Australia 
and could not be representative of populations in other 
parts of the world, although participants were recruited 
across 2 states with multiethnic demographics. To further 
address these limitations, the recruitment for a study with 
a larger number of participants and longer follow up is 
planned to commence with the aim to collect data needed 
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for consideration of the Novoglan product as part of the 
conservative treatment guidelines for adult phimosis.

Conclusions

The Novoglan-01 study has demonstrated Novoglan device 
to be a safe and effective treatment for adult phimosis with 
all patients being able to retract foreskin after the treatment. 
While larger studies and head-to-head comparison to 
current surgical and conservative methods of phimosis 
treatments are needed, results from the Novoglan-01 study 
DMFBSMZ�EFNPOTUSBUF�UIF�IJHI�QPUFOUJBM�PG�/PWPHMBO�BT�òSTU�
line phimosis treatment.
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Purpose: 

Novoglan is a device for non-surgical treatment of phimosis. It consists of a balloon that is 
placed under the foreskin and inflated by the patient in a controlled manner to produce 
stretching of the foreskin and promote generation of new skin cells. The inflation had been 
originally controlled by an air plunger, which was later replaced by a bulb and a stop cock, 
while the balloon was changed from latex to medical-grade silicone. We conducted a post-
marketing survey to compare the two generations of the device, assess patient-reported 
efficacy of the Novoglan treatment as well as its usability, tolerability, safety and impact on 
mental wellbeing. 

Methods: 

Specifically designed questionnaires were emailed to 9700 Novoglan customers. Complete 
responses from 811 customers were de-identified and included in the analysis. 

Results: 

The use of Novoglan with a bulb and a stop cock instead of an air plunger and change of the 
balloon material produced an improvement in patient-reported efficacy from 85.0% to 93.5%. 
Usability was also improved, with the number of patients reporting difficulty in Novoglan use 
dropping from 13.8% to 6.7%. Similarly, the number of patients willing to recommend 
Novoglan treatment to other men increased from 92.2% to 98.1%. Neither group reported any 
side effects that required cessation of the treatment or medical intervention and 96.3% of all 
patients were able to tolerate the treatment. Of note, 97.7% reported that phimosis had a 
negative impact on their mental wellbeing and 88.8% reported that treatment with Novoglan 
had improved it.  

Conclusion(s):  

The Novoglan post-marketing study revealed improvement in patient-reported efficacy, 
usability, tolerability and overall satisfaction with introduction of the bulb and stop cock into the 
Novoglan device. It demonstrated exceptional safety of the Novoglan treatment with no 
significant side effects reported and improvement in mental wellbeing of almost 90% of 
patients. These findings highlight the role of Novoglan treatment in non-surgical management 
of phimosis. 

 
Ethical Approvals. 
Macquarie University HREC approval letter reference 520193 3799 8816 dated 11 June 2019 
and approval letter reference 52020 3799 21701 dated 16 October 2020) and Royal Alexandra 
Hospital (Queensland Health Metro South HREC approval letter dated 17 November 2020 
under reference HREC/2020/QMS/66682.  
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Title: Clinical trial and post-marketing data on the use of Novoglan for 
conservative treatment of adult phimosis  

Dmitry Polikarpov, Eric Chung, Hubert Mazure, Andrew James, Hassan Doosti, Douglas 
Campbell, David Gillatt 

Purpose: 

Novoglan is a medical device designed for adults with phimosis who wish to avoid 
circumcision. We conducted a post-marketing study and a clinical trial focusing on 
the safety, efficacy, and usability of the Novoglan treatment as well as its impact on 
mental wellbeing. To assess the reliability of the data collected from the post-
marketing study and real-world applicability of the clinical trial data, we compared 
the findings from both studies. 

Methods: 

For the post-marketing study, questionnaires were emailed to the Novoglan users. 
Complete responses from 461 patients were de-identified and included in the 
analysis. The Novoglan-01 clinical trial recruited 20 participants, who were similarly 
asked to completed questionnaires and were assessed by a urologist before and 
after the treatment to assess the treatment results. 

Results: 

The treatment efficacy was similarly high in both studies with 93.5% of the Novoglan 
users deeming their treatment effective in the post-marketing study and 
improvement in foreskin retraction observed by urologists in 90% of the trial 
participants. The Novoglan product was reported easy to use by 91.8% of the post-
marketing study participants and by all clinical trial participants. Positive impact on 
mental wellbeing was reported by 85.3% of the users in the post-marketing study, 
while more detailed assessment conducted in the clinical trial revealed reduced 
anxiety level in 95% of participants. Similarly, while no significant side effects were 
reported in the post-marketing study, more detailed questionnaires used in the 
clinical trial revealed transient foreskin discomfort, pain, itching or discoloration in 5-
15% of participants. 

Conclusion(s):  

Both Novoglan post-marketing study and clinical trial demonstrated very high level 
of safety, efficacy and usability of the treatment and its positive impact on mental 
wellbeing. The comparison of the findings revealed that while more data could be 
obtained from detailed questionnaires used in the clinical trial, the overall similarity 
of the findings supports the reliability of both studies. 



treatment using RigiScan! that besides the frequency-, registers
tumescence- (TAU) and rigidity (RAU) of erections at the base and tip
of the penis during sleep. As a normal reference, RigiScan! -values
from men of similar age and no ED were used. All 70 participants
underwent liposuction of 200-360 ml from the abdominal subcutis and
ADRCs were isolated using a Cytori Celution! System. Immediately
after isolation, the patient received an injection into each corpus
cavernosum of 2 ml with either Ringer`s lactate or ADRCs.

RESULTS: The two groups were similar regarding age and
comorbidity. Patient-reported outcome measures showed no statistical
difference between groups in either the IIEF-5 or EHS scores at
baseline, 1, 3, 6, or 12 months. RigiScan! evaluation following
method validation and reference setting, showed that for each of the
four RAU/TAU parameters, more patients in the treatment group
had a response beneficial effect compared to the placebo group with
tip TAU being significantly higher (46% vs 11%; p[0.0097). We
observed that the probability for improvement in EF remained higher
in the treatment group independent of the time between surgery and
treatment. No severe adverse events related to the treatment were
reported during the follow-up period.

CONCLUSIONS: In conclusion, ADRCs had no measurable
effect on IIEF-5 and EHS scores in this study. ADRCs injected into the
corpora cavernosum had some effect as evaluated by Rigiscan!, which
suggest a potential for ADRC in subgroups of patients despite negative
clinical findings in this study.

Source of Funding: Innovation Found Denmark

PD11-10
PHOSPHODIESTERASE-5 INHIBITORUSEANDPROGRESSIONTO
HEART FAILURE IN MEN WITH CORONARY ARTERY DISEASE
AND ERECTILE DYSFUNCTION

Albert Ha*, New York, NY; George Wayne, Miami, FL; Mark Jacobs,
Andreas Kalogeropoulos, Stony Brook, NY; Joseph Alukal, New York,
NY

INTRODUCTION AND OBJECTIVE: Coronary artery disease
(CAD) and erectile dysfunction (ED) often co-occur due to shared
vascular risk factors. Although phosphodiesterase-5-inhibitors (PDE5i)
are first line treatments for ED, they have also been shown to
improve myocardial perfusion and cardiac contractility. To date,
information regarding PDE5i and their perceived cardiac benefits has
been limited. We hypothesized that tadalafil, with its high affinity to
PDE5 receptors compared with sildenafil, may provide greater clinical
benefits in reducing major adverse cardiac events (MACE).

METHODS: A retrospective, propensity-matched cohort study
was performed using the TriNetX Research Network. Patients with
ICD-10 codes for CAD and ED but not pulmonary hypertension were
captured (1/2011-12/2016). Patients were subdivided and analyzed
via pairwise fashion according to known prescriptions for tadalafil (T),
sildenafil (S), or no treatment (NT). Propensity matching was
performed using baseline comorbidities of hypertension, ischemic
heart disease, cerebral infarction, diabetes, and hyperlipidemia.
Outcomes of interest included 5-year rates of heart failure (HF), acute
myocardial infarction (MI), and mortality.

RESULTS: A total of 41,287 male patients were identified, with
6,751 with concurrent tadalafil use, 12,214 with sildenafil use, and
22,321 with NT. When compared with NT, both tadalafil and sildenafil
were associated with reduced progression to HF, MI, and overall mor-
tality (Figure 1). Most importantly, compared with sildenafil, tadalafil
demonstrated lower progression to HF (HR: 0.85 [0.77-0.94]), MI (HR:
0.86 [0.76-0.97]) and mortality (HR: 0.85 [0.76-0.95]) (Table 1).

CONCLUSIONS: Tadalafil use was associated with a signifi-
cant reduction in progression to HF, MI, and mortality compared with
sildenafil or no treatment. These preliminary results may signal mean-
ingful clinical differences in drug choice for men suffering from CAD and
ED, and therefore require further inquiry.

Source of Funding: None

PD11-11
NOVOGLAN FORESKIN TISSUE EXPANDER TREATMENT IS SAFE
& EFFECTIVE IN ADULT MALES WITH PHIMOSIS & IT REDUCES
PAIN DURING SEXUAL ACTIVITY

Phil James*, Sydney, Australia; Eric Chung, Brisbane, Australia;
Dmitry Polikarpov, Hassan Doosti, Hurbert Mazure, Sydney, Australia;
Andrew James, North Sydney, Australia; Douglas Campbell, Macquarie
Park, Australia; David Gillatt, Sydney, Austrzalia

INTRODUCTION AND OBJECTIVE: Men with phimosis can
endure pain during sexual activity due to phimosis. This can result in
anxiety impacting the patients quality of life. While the mainstay of adult
phimosis treatment is circumcision, many men are apprehensive of this
intervention due to perceived risk of pain, bleeding, hypersensitivity &
reduced sexual pleasure. The Novoglan device stimulates new skin cell
growth by applying regular controlled pressure between foreskin &
glans allowing it to retract properly. We conducted a clinical trial to
establish treatment efficacy, safety & tolerability of the Novoglan fore-
skin tissue expander & compare patient pain, discomfort & anxiety
during sexual activity, pre & post treatment.

METHODS: Analysis of the first 20 cases in the Novoglan-01
clinical trial used ordinal & scalar outcome variables plus descriptive
participant variables. Clinical Trial Participation involved two initial
visits to a urology clinic, where the patients were consented, trained
& their degree of phimosis determined; two phone follow-ups & a final
study visit to again determine the degree of phimosis. Phimosis
grades were independently assessed by Consultant Urologist on a 1
to 6 scale, where #1 represents absolutely no foreskin retraction & #6
represents full free foreskin retraction. Participant quality of life with
phimosis was measured at Visit 1 & again at Final Visit based on
general pain / discomfort; pain / discomfort during sexual function, &
anxiety.

RESULTS: Efficacy 100% of participants observed full retrac-
tion of their foreskin (Phimosis grade 5 or 6) by the final study visit
compared with 15% after the first visit. Tolerability 90% reported no pain
during treatment. Sexual activity 65% did not experience pain during
sexual activity by the final visit vs 5% at the initial visit. 10% experienced
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moderate pain during sexual activity by the final visit vs 50% at the initial
visit. Anxiety 95% reported reduced level of anxiety post treatment 80%
no longer considered circumcision an option post Novoglan treatment

CONCLUSIONS: Novoglan-01 study confirms foreskin tissue
expander balloon device is an effective, well tolerated conservative
treatment for adult phimosis, enabling quality of life improvement
measured by reduced levels of pain, discomfort & anxiety during sexual
activity.

Source of Funding: n/a

PD11-12
THE EFFECT OF CLOMIPHENE CITRATE ON PATIENT REPORTED
OUTCOME MEASURES

Jessica Schardein*, Kia Fendereski, Zane Randell, Soren Keihani,
Joshua Horns, James Hotaling, Salt Lake City, UT

INTRODUCTION AND OBJECTIVE: Clomiphene Citrate (CC)
is a medication that can be used in hypogonadal men in lieu of
testosterone to increase testosterone levels while preserving or
improving fertility. Patient reported outcome measures for this medica-
tion are limited, especially regarding sexual functioning. Our objective is
to assess whether self-reported changes in androgen deficiency
symptoms and erectile function are observed along with changes in
hormone levels and semen parameters in men taking CC.

METHODS: We performed a retrospective review of all patients
on CC between 2014 and 2018 for hypogonadism and/or infertility.
Patient characteristics including age and body mass index (BMI) along
with hormone levels, semen parameters, and self-reported
questionnaire scores were obtained. Patients who completed blood
work for total testosterone and bioavailable testosterone, a semen
analysis, and hypogonadism and erectile function questionnaires
including Androgen Deficiency in Aging Male (ADAM) and Sexual
Health Inventory for Men (SHIM) before and 3 months after the
initiation of CC were included in the analysis. Patients with
documented exogenous testosterone, human chorionic
gonadotrophin, or anastrozole use were excluded. Changes in
baseline and follow-up data were analyzed using paired-sample t-tests.

RESULTS: A total of 97 men were identified and included in the
analysis. The mean age and body mass index (BMI) were 33.7 ! 6
years and 31.2 ! 7.3 kg/m2, respectively. All patients were followed for
at least 3 months. The use of CC significantly increased both mean total
and bioavailable testosterone levels by 236.5 ng/dL and 115.6 ng/dL,
respectively (p<0.05). Concentration, total progressive motility and
morphology all significantly improved as well (p<0.05). Clinical mani-
festations included a significant improvement in ADAM scores
(p[0.025) and no change in SHIM scores (p[0.278).

CONCLUSIONS: As more men are placed on CC for hypo-
gonadism and/or infertility, characterizing patient reported outcomes
regarding androgen deficiency symptoms and erectile function are
important. The medication is able to raise testosterone levels while
increasing semen parameters in addition to improving self-reported
hypogonadal symptoms and maintaining erectile function scores.

Source of Funding: None
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INTRODUCTION

Men with phimosis can endure 
pain during sexual activity or 
simply arousal, due to the 
tightness of the foreskin. 
This often leads to:
anxiety or depression, 
impacting the patient’s 
quality of life. 
While the mainstay of adult 
phimosis treatment is 
circumcision, many men are 
apprehensive due to:
perceived risk of pain, 
bleeding, hypersensitivity 
& reduced sexual 
pleasure.



“We know there's a lot of literature about circumcision 
to treat phimosis and the benefit of circumcision, but 

there was really no good scientific study looking at 
treating phimosis while preserving the foreskin”



OBJECTIVE

Independent investigator initiated clinical 
study to establish 
a) treatment efficacy in retraction

b) safety and satisfaction 
of the novel balloon-based foreskin 
tissue expander

c) QOL improvement - comparing patient 
pain, discomfort & anxiety during sexual 
activity, pre & post treatment.



The novel silicone balloon device stimulates the growth of 
new foreskin cells by applying regular controlled pressure 
between the foreskin and the glans. 
With increased tissue volume, the foreskin is loosened & 
can then retract properly.

> 30 mins daily for 6 weeks
> 45,000 patients treated globally



The clinical trial used ordinal & scalar outcome variables plus descriptive participant variables.  
Participation involved 2 initial visits to a urology clinic, patients were consented, trained on how to deploy the daily treatment and 
their grade of phimosis determined; 2 phone follow-ups and a final study visit, where their grade of phimosis was reassessed. 
Grades of Phimosis were independently assessed by Consultant Urologist on a 1-to-6 scale, where grade 1 represents absolutely no 
foreskin retraction and grade 6 represents full free foreskin retraction.

Participant quality of life with phimosis were surveyed at visit 1 & again at the final Visit, with measures based on general 
pain / discomfort; pain / discomfort during sexual function and anxiety.

METHODS

Kikiros scale 5
Gillatt Chung Grading

4 3 2 1



RESULTS interim review of initial 20 patients. Results in concordance with Independent PMS n=809

Efficacy
• 100% of participants observed full retraction of their foreskin 
(Phimosis measurement 5 or 6) by the final study visit compared with 
15% after the first visit. Zero adverse events
Tolerability
• 90% reported no pain during treatment.
Sexual activity
• 65% experienced no pain during sexual activity by the final visit 
vs 5% at the initial visit. 
• 10% experienced moderate pain during sexual activity by the final 
visit vs 50% at the initial visit.
Anxiety
• 95% reported reduced level of anxiety post treatment
• 80% no longer considered circumcision an option post treatment



Both investigators, Profs Gillatt & 
Chung concluded that the novel 
foreskin tissue expander balloon 
device is a safe, effective, well 
tolerated conservative 
treatment for adult phimosis in 
selected patients, enabling 
quality of life improvement 
measured by reduced levels of 
pain, discomfort & anxiety during 
sexual activity.
REFERENCES
[1] M. Czajkowski et. al. Male Circumcision Due to Phimosis as the Procedure That Is Not Only Relieving Clinical Symptoms of Phimosis But Also Improves the

Quality of Sexual Life
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CONCLUSIONS



 

 

Introduction & objectives: The Novoglan balloon tissue expander has been developed for non-surgical  
treatment of phimosis. This device stimulates the growth of new skin cells by applying regular controlled pressure 
between the foreskin and the glans, thereby expanding the foreskin tissue, allowing it to retract properly. We 
conducted a clinical trial assessing the efficacy, safety and tolerability of this treatment and compared its findings  
to the results of the post-marketing survey completed earlier. 

Materials & methods: The Novoglan-01 clinical trial is a multicenter (2 sites), observational study that has 
been approved by the Human Research Ethics Committee of Macquarie University and by the Queensland Metro 
South Health Human Research Ethics Committee and enrolled twenty patients. The post-marketing surveillance 
survey was undertaken by Callor8 Consulting Pty Limited to independently survey consenting Novoglan device 
users with adult phimosis. Eight hundred and three Novoglan users agreed to participate in the survey of which 461 
individuals had used the identical Novoglan device used in the Clinical trial. The remainder used an older version of 
the device and have been excluded from this study. In both instances, users were questioned about the treatment 
efficacy, safety and tolerability. These measures were self-reported in the post-market survey and independently 
assessed in the clinical trial.  

Results: Both post-marketing survey and clinical trial showed very high efficacy and tolerability of the treatment 
with 93% and 100% of patients, respectively, achieving foreskin retraction and being satisfied with the treatment. 
No patients experienced adverse events or serious side effects in both studies. Mild side effects were reported by 
10% of the clinical trial participants and were not reported by anyone in the post-marketing survey. Importantly, 
85%-95% of users reported reduction in level of their phimosis-related anxiety after the Novoglan treatment. 

Outcomes Clinical Trial PMS Study 

Efficacy / Satisfaction With Treatment  Outcome 100% 93% 

Safety - Significant Side Effects 0% 0% 

Safety - Mild Side Effects 10% 0% 

Adverse Events Reported 0% 0% 

Device Usability (Comfort and Usability) 90% 92% 

Reduced Anxiety 95% 85% 

Consider Future Circumcision if Relapse 20% N/A 

Recommend Novoglan Treatment to Other Phimosis Patients 95% N/A 

Conclusion: Results from the independent Novoglan-01 clinical study are strongly in concordance with the Post 
Marketing Survey, confirming the novel Novoglan foreskin tissue expander balloon device is a safe, effective and 
well tolerated conservative treatment for adult phimosis.  

 
 
FINAL SUBMISSION TO MEET CHARACTER LIMITATIONS 
 



 

 

Title: 
Comparative review of independent clinical trial data and post marketing surveillance 
data of the novel foreskin tissue expander balloon device for phimosis in adult males 
 
Topic: Non-Disease specific 
Sub topic: Affordable medicine/New Technology 
Clinical step: Treatment 
 
Introduction & Objectives: 
The Novoglan balloon tissue expander has been developed for non-surgical  phimosis treatment. 
The device stimulates new skin cell growth by applying regular controlled pressure between 
foreskin & glans, thereby expanding foreskin tissue, allowing it to retract properly. We 
conducted a clinical trial assessing efficacy, safety & tolerability of treatment & compared 
findings to results of post-marketing survey completed 
earlier.

 
Materials & Methods: 
Novoglan-01 clinical trial is a multicenter 2 sites observational study approved by Human 
Research Ethics Committee of Macquarie University & Queensland Metro South Health Human 
Research Ethics Committee  - enrolled 20 patients. 
 
Post-marketing surveillance survey undertaken by Collabor8 Group Pty Ltd to independently 
survey consenting Novoglan device users with adult phimosis. n=803 Novoglan users agreed to 
participate in the survey of which n=461 individuals used the identical Novoglan device as per 
the Clinical trial. The remainder used an older device version thus excluded from the study. In 
both cases, users were asked about treatment efficacy, safety & tolerability. All measures were 
self-reported in the post-market survey & independently assessed in the clinical trial. 
 
Results: 
Both post-marketing survey & clinical trial showed very high treatment efficacy & tolerability 
with 93% & 100% of patients, respectively, achieving foreskin retraction & being satisfied with 
treatment. No patients experienced adverse events or serious side effects in both studies. Mild 
side effects were reported by 10% of clinical trial participants but not reported by anyone in 
post-marketing survey. 85%-95% of users reported reduction in level of their phimosis-related 
anxiety after the Novoglan treatment. 
  

Clinical Trial PMS Study 

Efficacy / Satisfaction - Treatment  Outcome 100% 93% 

Safety - Serious Side Effects 0% 0% 

Safety - Mild Side Effects 10% 0% 



 

 

Adverse Events  0% 0% 

Device Usability (Comfort & Usability) 90% 92% 

Reduced Anxiety 95% 85% 

Consider Future Circumcision if Relapse 20% - 

Recommend Novoglan Treatment to Other Phimosis 
Patients 

95% - 

 
Conclusions: 
Results from the independent Novoglan-01 clinical study are strongly in concordance with the 
Post Marketing Survey, confirming the novel Novoglan foreskin tissue expander balloon device is 
a safe, effective & well tolerated conservative treatment for adult phimosis. 
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Introduction:  
Phimosis can be associated with sexual dysfunction since it often causes discomfort or pain 
on erection or during sexual intercourse. While circumcision is routinely advocated in 
patients with phimosis, many males would prefer conservative treatment and are keen to 
preserve their foreskins. Novoglan foreskin tissue expander is a non-surgical device that 
uses a balloon to produce gradual stretching of the phimotic foreskin.  
  
Objective:  
To assess the impact of phimosis and Novoglan treatment on sexual health and 
psychological domains.  
  
Methods:  
Following Institutional Ethics Board approval (HREC/2020/QMS/66682), 20 males with 
phimosis were recruited across two Australian sites. Inclusion criteria include male aged ш 
18 years, who has phimosis and normal erectile function, while those with balanoposthitis 
and/or recurrent UTIs were excluded. All participants received informed consent and 
completed questionnaires before and after the Novoglan treatment. The questionnaires 
included questions on pain or discomfort during sexual activity and levels of anxiety or 
depression. Circumcision was offered to all patients at the start and end of the study period.  
  
Results:  
Nineteen (95%) patients with phimosis recruited in the Novoglan trial reported pain or 
discomfort during sexual activity, with one (5%) participant reporting pain or discomfort as 
severe, while moderate or mild levels were reported by ten (50%) and eight (40%) 
participants, respectively. The level of pain or discomfort during sexual activity improved 
significantly after the Novoglan treatment with no patients reporting severe level of pain or 
discomfort, with most males reporting mild or no pain or discomfort (80%). While all 
participants documented mild to moderate levels of anxiety or depression prior to 
treatment, 17 participants (85%) reported no anxiety or depression and only three (15%) 
men reported a mild degree of psychological distress. None of the participants elected for 
circumcision.  
  
Conclusions:  
The Novoglan foreskin tissue expander device significantly improves the psychological 
outcomes and sexual function in males with phimosis. All patients reported minimal or no 
pain or discomfort during sexual activity, had minimal or no anxiety or depression related to 
foreskin issues, and declined circumcision at the end of the study period.  
  
 



Early Diagnosis and Treatment of 
Uncomplicated Phimosis 
by General Practitioners 
Authors: Dmitry Polikarpov1, Eric Chung2, Hubert Mazure3, Andrew James4, 
Hassan Doosti5, Douglas Campbell6, David Gillatt7



Introduction
Phimosis
• Ranges from mild (partial retraction) to severe 

(pinhole phimosis). 
• In Australia, ~ 30% of men referred to urology 

clinics for phimosis review are diagnosed as 
uncomplicated that have not responded to 
topical steroids

• Often face long wait-times for non-urgent 
circumcision in public hospitals 

• Published clinical research has established the 
Novoglan Non-Surgical Phimosis Treatment Kit 
as a viable alternative for all grades of 
uncomplicated Phimosis. 

severe 
pinhole moderate

fully 
retractilemild

Novoglan foreskin tissue expander

Novoglan foreskin tissue expander



Methodology
• comparative review conducted of:

• independent multi-site clinical 
trial with selected patients

• post-marketing surveillance 
studies into the Novoglan Non-
Surgical foreskin tissue expander 
medical device

• evaluation of  treatment:
• Efficacy
• Safety
• Tolerability QoL tightness 

before 
stretching 

gentle 
stretching 
stimulates 

tight  junctions 

expanded 
foreskin tissue

30 mins daily 
stretching for 

6 weeks
-> ->->

Novoglan foreskin 

tissue expander



Results
Post-marketing study: 
93.5% reported successful treatment outcomes
91.8% finding the device easy to use
85.3% reported positive impacts on mental wellbeing and sexual health.
12.7 % reported mild to moderate pain on initial use

Clinical trial: 
90% of participants showed improvement in foreskin retraction
95% experiencing reduced level of anxiety & over 60% patients reported reduced pain/discomfort during sex
95% satisfaction associated with sex and enhanced mental health post treatment. 
15% reported minor side effects that resolved during ongoing treatment



Conclusion
• The findings  supports the reliability of both studies. 
• The Novoglan device demonstrates high efficacy and patient 

satisfaction in treating uncomplicated phimosis, without surgery 
and with minimal side effects. 

At early diagnosis, General Practitioners: 
• can offer patients an effective at-home non-surgical first-line treatment option

• may reduce need for circumcision, alleviating pressure on public hospital waiting lists 

• should consider the Novoglan device when, upon visual clinical examination, the patient has 

approximately >80% healthy foreskin tissue, necessary for effective tissue expansion. 

• Complications presented as moderate to severe scarring, BXO plaques, or suspicious lesions 

should be referred to a urologist

Novoglan foreskin tissue expander
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Aim:  
Conventional definitive treatment for adult phimosis is circumcision. Novoglan device is a 
potential non-surgical alternative through the application of custom-moulded balloons for 
gradual skin remodelling and prepuce dilation. Initial results of the NOVOGLAN-01 open-
label clinical trial demonstrated promising outcomes. This follow-up abstract presents the 
two-year results, aimed at establishing long-term efficacy, safety, and tolerability. 
 
Methods: 
A prospective, open-label trial was conducted on the first 20 adult patients with phimosis at 
Macquarie University Hospital and Princess Alexandra Hospital. Following eligibility 
screening, patients underwent Novoglan treatment involving twice-daily 10-minute 
applications for 4-8 weeks. Efficacy was measured by the degree of phimosis before and 
after treatment, with follow-ups at 6-8 weeks and two years. Each patient served as their 
own control. Safety and tolerability were assessed using questionnaires. 
 
Results: 
Two-year follow-up data revealed that 19 of the first 20 patients (95%) maintained 
successful outcomes with full normal retraction. Among these 19 patients, 100% reported 
no new symptoms and did not require further intervention or circumcision. The statistical 
analysis supports that these results are likely attributable to the Novoglan treatment rather 
than chance, given the consistent improvement across individual cases and sustained 
efficacy over two years. 
 
Conclusions: 
The NOVOGLAN-01 trial's two-year follow-up data underscore the long-term efficacy and 
safety of Novoglan for treating adult phimosis. Each patient serving as their own control 
further strengthens the validity of these results. The high success rate, absence of new 
symptoms, and lack of need for further surgical intervention highlight the potential of 
Novoglan as a viable non-surgical alternative to circumcision. 
 
References: 
Trial registration: 
The NOVOGLAN-01 study is registered with the Australia and New Zealand Clinical Trial 
Registry under reference ACTRN 1262 10009 24853, dated 15 July 2021. 
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Title: 
Short and Long-Term Efficacy, Safety, and Usability of Novoglan for Adult Phimosis: 
Clinical Trial Data vs. Real-World Outcomes from 811 Patients 
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Introduction: 
Adult phimosis is commonly managed with topical corticosteroids or circumcision. 
Novoglan, a custom-moulded balloon device for foreskin tissue expansion, offers a non-
surgical alternative. While clinical trials report high efficacy, safety, and tolerability, post-
marketing surveillance (PMS) provides real-world insight. This review consolidates findings 
from a clinical trial (TAU 2023), a PMS study involving 811 patients (UAA 2023), and a 2-
year long-term follow-up study (USANZ NSW 2024). 

 

  

 

Methods: 
Three datasets were analyzed: 

x Novoglan-01 Clinical Trial (TAU 2023): Open-label, multi-center trial (n=20) 
assessing phimosis resolution over 6±8 weeks of once-daily Novoglan use. 

x Post-Marketing Surveillance (UAA 2023): Large-scale real-world study (n=811) 
evaluating usability, safety, and patient-reported efficacy. 

x Long-Term Follow-Up (USANZ NSW 2024): 2-year post-treatment evaluation of 
Novoglan-01 participants assessing sustained success and need for further 
intervention. 

Primary endpoints included phimosis resolution, safety, tolerability, and usability. Secondary 
outcomes examined mental well-being and long-term satisfaction. 

 

Results: 

Short-Term (6±8 weeks): 

x Clinical trial: 95% (19/20) achieved full prepuce retraction without surgery. 



x PMS (n=811): 91% reported successful outcomes, with higher satisfaction linked to 
the updated device design. 

x 15% of trial participants reported mild, transient discomfort at treatment initiation. 

Long-Term (2 years): 

x 95% (19/20) maintained resolution with no recurrence. 
x None of the successfully treated patients required circumcision or further intervention. 
x No new adverse effects were reported. 

 

 

Conclusions: 
Combined data from clinical trial, post-marketing, and long-term follow-up confirm 
Novoglan as a safe, effective, and well-tolerated non-surgical treatment for adult phimosis. 
High short-term success (91±95%) was sustained at 2 years (95%) with no recurrence or 
surgical requirement. Minor discomfort was self-limiting and did not affect adherence. These 
findings support Novoglan as a viable long-term alternative to circumcision and highlight the 
importance of integrating real-world evidence with clinical trial data in urological device 
evaluation. 

 



Resultados Psicológicos y Satisfacción Sexual en Hombres con Fimosis Tras el Tratamiento con 
Novoglan: Perspectivas Comparativas de Ensayo Clínico, Vigilancia Postcomercialización y 
Seguimiento a Largo Plazo 
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Antecedentes 

La fimosis en hombres adultos suele asociarse con actividad sexual dolorosa, reducción de la 
satisfacción sexual y ansiedad. Aunque la circuncisión se ofrece comúnmente, un número 
significativo de pacientes prefiere alternativas que preserven el prepucio. Novoglan, un 
expansor tisular no quirúrgico del prepucio, ofrece esta opción. Este estudio compara los 
resultados psicológicos, de salud sexual y de resolución de la fimosis en cohortes clínicas, de 
vigilancia postcomercialización y de seguimiento a largo plazo. 

Métodos 

Se evaluaron tres conjuntos de datos: 
1. Ensayo clínico (n=20) ʹ Estudio prospectivo y multicéntrico; los pacientes utilizaron Novoglan 
durante 6 a 8 semanas con evaluación urológica y cuestionarios psicosexuales. 
2. Vigilancia postcomercialización (n=811) ʹ Encuestas del mundo real evaluando el éxito del 
tratamiento, facilidad de uso, seguridad e impacto psicológico. 
3. Seguimiento a dos años (n=20) ʹ Participantes del ensayo clínico revaluados para comprobar 
eficacia a largo plazo y recurrencia. 

Resultados 

Resolución de la fimosis: 
- El 95% de los pacientes del ensayo clínico lograron la retracción completa del prepucio. 
- El 91% de los encuestados en la vigilancia postcomercialización reportaron éxito en el 
tratamiento. 
- El 95% mantuvo la retracción completa dos años después, sin recurrencia ni cirugía. 

Resultados sexuales y psicológicos: 
- El 95% informó dolor durante las relaciones sexuales al inicio; tras el tratamiento, el 80% 
reportó dolor leve o ausencia de dolor. 



- El malestar psicológico disminuyó del 100% al 15% en la cohorte del ensayo clínico. 
- El 76.2% de los encuestados en PMS reportaron mejora en su bienestar mental. 

Satisfacción del paciente y seguridad: 
- El 88.8% expresó satisfacción con el tratamiento; el 81.8% volvería a usar Novoglan. 
- No se reportaron eventos adversos graves en ninguno de los conjuntos de datos. 

 

 

Figura 1. Resultados del ensayo clínico ʹ Novoglan-01 

 



Figura 2. Resultados de la vigilancia post-comercialización ʹ Novoglan-01 

 

 

Conclusiones 

Novoglan es una alternativa segura, eficaz y conservadora a la circuncisión para hombres 
adultos con fimosis. Proporciona una resolución constante de la fimosis (91ʹ95%), alivia el 
malestar sexual y mejora la salud psicológica. El seguimiento a largo plazo confirma su 
durabilidad y la satisfacción del paciente, validando a Novoglan como una opción terapéutica no 
quirúrgica sólida. 

Aprobación Ética 

Aprobado por: 
- Comité de Ética en Investigación Humana de la Universidad Macquarie (Ref: 520193 3799 
8816, 11 de junio de 2019) 
- Comité de Ética en Investigación del Metro Sur de Queensland Health (Ref: 
HREC/2020/QMS/66682, 17 de noviembre de 2020) 



Updated outcomes from the NOVOGLAN-01 clinical trial: a
non-surgical treatment for adult phimosis
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Introduction & Objectives: Phimosis in adult males can cause significant physical and psychosocial
burden. Current treatment options often include surgery, with limited non-invasive alternatives.
Novoglan is a non-surgical therapy that uses custom-moulded balloons to gradually remodel the
prepuce. This study presents updated outcomes from the NOVOGLAN-01 open-label clinical trial,
evaluating the efficacy, safety, and tolerability of Novoglan in treating adult phimosis.

Methods: A prospective, open-label clinical trial was conducted at Macquarie University Hospital
and Princess Alexandra Hospital. A total of 42 adult males with phimosis were recruited following
eligibility screening. Participants applied the Novoglan device twice daily over a 6–8-week
treatment period. Efficacy was assessed by measuring changes in phimosis severity (grade 1–6).
Safety and tolerability outcomes were collected via patient-reported questionnaires, including
impact on pain, sexual function, daily activities, and anxiety/depression.

Results: Prepuce retractability was improved in 78.6% of all study participants with 79.4% of men
with higher degrees of phimosis (grade 1–4) achieving full retraction (grade 5–6) after the
treatment. General pain or discomfort was reported by 33% prior to treatment, dropping to 12%
reporting only slight discomfort post-treatment, with no reports of moderate pain. Among 41
sexually active participants, 90% reported pain/discomfort during intercourse prior to treatment; this
reduced to 27% post-treatment, with only 10% reporting it above slight level and 73% reporting no
discomfort. Impact on usual activities fell from 9% to 2%, with no cases above slight level. Anxiety
or depression, initially affecting 81% of participants, was reduced in 30 individuals (71.4%) with
only 16% reporting anxiety or depression after the treatment.

Conclusions: Novoglan demonstrates a strong safety and efficacy profile as a non-invasive,
non-surgical treatment for adult phimosis. The treatment significantly reduces physical discomfort,
improves sexual function, and alleviates psychosocial impact, including anxiety and interference
with daily activities. These updated findings reinforce the benefits of Novoglan therapy in clinical
practice and support its use as a first-line conservative treatment option for phimosis.



(386) Rethinking Phimosis Management: Conservative and
Surgical Alternatives to Circumcision
M George; J Gibson; A Khan; V Modgil; I Pearce; T Stasinou

Manchester University NHS Foundation Trust

Bolton NHS Foundation Trust

The Journal of Sexual Medicine, Volume 22, Issue Supplement_4, November 2025, qdaf320.381

Published: 09 December 2025

https://doi.org/10.1093/jsxmed/qdaf320.381

Abstract

Introduction
Phimosis is a common urological condition characterised by the partial or complete inability to retract the foreskin,
which can cause genital pain and sexual dysfunction. The condition may be classified according to its severity and
underlying aetiology, both of which guide clinical decision-making. Whilst circumcision remains the conventional
surgical treatment, it is a radical intervention associated with inherent risks.

These include not only surgical complications but also a notable risk of medico-legal litigation, compounded by the
procedure’s perceived simplicity and the subjective nature of cosmetic outcomes, resulting in an average claim of
approximately $175,000 in the United States of America. Furthermore, cultural and religious beliefs often
influence patients' attitudes toward circumcision.

In recent years, there has been a shift towards less restrictive therapies that preserve the prepuce, with advances in
surgical innovation having expanded the range of treatment options for phimosis. As these novel approaches gain
traction, it is essential that urologists maintain a comprehensive understanding of their indications, benefits and
limitations to ensure informed, high-quality patient counselling.

Objective
This narrative review provides a contemporary overview of prepuce-preserving treatment options for phimosis,
encompassing non-operative approaches and surgical techniques.

Methods
A structured literature search was conducted using key search terms capturing both the condition (e.g. “phimosis”,
“non-retractile foreskin”) and its management (e.g. “treatment”, “topical corticosteroids”, “preputioplasty”).
Identified articles underwent manual review prior to inclusion.

Results
A wide variety of alternatives to circumcision are available in the treatment of phimosis, encompassing
non-operative and operative techniques. A key first-line non-operative strategy employs gentle daily foreskin
retraction combined with topical corticosteroid therapy, which has demonstrated high efficacy and minimal
adverse effects; however, recurrence rates of up to 18% provide rationale for alterative options in those wishing to
avoid surgery.

As such, novel therapies such as platelet-rich plasma injections and medical-grade dilatation devices have been
proposed. Platelet-rich plasma therapy has demonstrated promise in early studies.

Dilatation devices such as Novoglan and Phimostop offer graded dilation of the phimotic ring via an inflatable
balloon or silicone tuboid inserted beneath the prepuce, respectively; these devices allow for self-administered,
community-based treatment and have shown encouraging outcomes, including high patient satisfaction and ease of
use. For patients with phimosis that is refractory or not amenable to conservative therapy, preputioplasty serves as
a viable surgical option.

Unlike circumcision, preputioplasty encompasses a variety of techniques aimed at preserving the cosmetic and
protective functions of the foreskin. Dilatation devices and preputioplasty are contra-indicated in cases associated
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with balanitis xerotica obliterans due to the risk of iatrogenic trauma and impaired wound healing respectively.

Effective phimosis management requires an individualised approach that considers patient preferences, clinical
severity and the individual’s ability and/or willingness to comply with treatment. Patient information materials
serve as valuable resources capable of supporting individuals in determining their treatment preferences and
actively participating in informed, shared decision-making.

Conclusions
A growing array of prepuce-preserving alternatives to circumcision, including dilatation devices and evolving
surgical techniques, are reshaping the management of phimosis. Promoting awareness of these options among
clinicians and patients is essential to promoting patient-centred care.
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Introduction:
Phimosis, whether congenital or acquired, affects a significant proportion of adult males and can
cause urinary and sexual dysfunction. While topical corticosteroids may be effective in a subset of
patients, many patients experience persistence or progression of their phimosis, necessitating
surgery. Circumcision, although effective, is associated with potential complications including
meatal stenosis, altered penile sensitivity, sexual dysfunction and suboptimal cosmetic outcomes.
Many males are keen to avoid circumcision due to possible adverse outcomes and to be able to
preserve their foreskin for sexual satisfaction and avoid psychological distress related to being
circumcised.

Objective:
This prospective study evaluates the positive psychosexual impact of the use of the NovoglanTM
device in patients currently on the surgical waitlist for circumcision.

Methods:
A single-arm, open-label prospective trial was conducted at the Princess Alexandra Hospital
(Brisbane, Australia), enrolling 24 adult males with persistent phimosis unresponsive to standard
conservative therapy and who were currently on the circumcision waitlist. Ethics approval was
obtained (HREC: PR/2023/QMS/66682). Participants were offered an 8-week trial of the
NovoglanTM device while awaiting surgery. Baseline and post-treatment assessments included
phimosis grading, psychosexual symptom burden, and quality of life metrics across domains such
as pain, sexual function, daily activities, and psychological well-being.

Results:
Of the 24 enrolled participants, 20 completed the study, while 4 withdrew due to personal reasons.
The mean age of participants was 36.3 ± 13.7 years. Balanitis xerotica obliterans (BXO) was
clinically diagnosed in 70% of cases. Following 8 weeks of NovoglanTM use, 75% of participants
reported improvement in foreskin retractability, and all patients reported improvement in
psychosexual domains and quality-of-life scores. Notably, 20% of patients avoided circumcision
altogether and reported significant psychological relief and better sexual satisfaction.

Conclusions:
In a cohort of patients with refractory phimosis, the NovoglanTM device demonstrated clinically
meaningful improvements in psychosexual symptoms and quality of life. Importantly, it enabled a
subset of patients to avoid circumcision, highlighting its potential role as an effective therapy in
addressing the long waitlist times for circumcision in the public health settings, where surgical
resources are limited and importantly, patients can keep their foreskin and alleviate psychosexual
distress associated with circumcision and/or phimosis.
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Novoglan device use in public hospitals: enhancing outcomes 

and avoiding circumcision in phimosis
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Introduction:

Phimosis,  whether congenital  or acquired, affects a significant proportion of adult  males in Australia.  

While  topical  agents  with  manual  manipulation  remain  common  strategies,  a  subset  of  patients 

experience  persistent  or  progressive  disease  necessitating  surgical  intervention.  Circumcision  is 

effective, although associated with potential long-term complications including meatal stenosis, altered 

penile sensitivity and suboptimal cosmetic outcomes. Consequently, there is growing interest in non-

surgical  alternatives.  This  prospective  study  evaluates  the  clinical  utility  of  the  Novoglan  device  in 

patients referred for circumcision following failed conservative management.

Methods:

A single-arm, open-label prospective trial was conducted at the Princess Alexandra Hospital (Brisbane, 

Australia),  enrolling  24  adult  males  with  persistent  phimosis  unresponsive  to  standard  conservative 

therapies. Ethics approval was obtained (HREC: PR/2023/QMS/66682). Participants were offered an 8-

week trial of the Novoglan device whilst awaiting circumcision. Baseline and post-treatment assessments  

included phimosis grading, symptom burden, and quality of life metrics across domains such as pain,  

sexual function, daily activities, and psychological well-being.

Results:

Of the 24 enrolled participants, 20 completed the study, with 4 withdrawing due to personal reasons. The 

mean age of participants was 36.3 ± 13.7 years. Comorbidities included diabetes mellitus (n = 6, 30%) 

and genital psoriasis (n = 2, 10%). Balanitis xerotica obliterans (BXO) was clinically diagnosed in 70% of  

cases.  Following  8  weeks  of  Novoglan  use,  75%  of  participants  reported  improvement  in  foreskin 

retractability and symptom relief. Quality of life scores improved across all measured domains. Notably, 

20% of patients avoided circumcision altogether, and 80% indicated they would recommend the device to  

others.

Conclusion:

In a cohort of patients with refractory phimosis, including those with suspected BXO, the Novoglan device 

demonstrated clinically meaningful improvements in symptoms and quality of life. Importantly, it enabled 

a subset of patients to avoid circumcision, highlighting its potential role as a salvage therapy in public  

health  settings  where  surgical  resources  are  limited  or  patient  preference  favours  conservative 

management.
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Introduction & Objectives: Phimosis can cause significant physical and psychosocial burden. The 
mainstay of phimosis treatment is circumcision, with limited non-invasive alternatives. Novoglan is a 
non-surgical therapy that uses custom-moulded balloons to gradually remodel the prepuce. This 
study presents updated outcomes from the NOVOGLAN-01 open-label clinical trial, evaluating the 
efficacy, safety, and tolerability of Novoglan in treating adult phimosis.  
 
Methods: A prospective, open-label clinical trial was conducted at Macquarie University Hospital 
and Princess Alexandra Hospital. A total of 42 adult males with phimosis were recruited following 
eligibility screening. Participants applied the Novoglan device twice daily over a 6±8-week treatment 
period. Efficacy was assessed by measuring changes in phimosis severity (grade 1±6). Safety and 
tolerability outcomes were collected via patient-reported questionnaires, including impact on pain, 
sexual function, daily activities, and anxiety/depression.  
 
Results: Prepuce retractability was improved in 78.6% of all study participants, with 79.4% of men 
with higher degrees of phimosis (grades 1-4) achieving full retraction (grades 5-6) after the 
treatment. General pain or discomfort was reported by 33% prior to treatment, dropping to 12% 
reporting only slight discomfort post-treatment, with no reports of moderate pain. Among 41 sexually 
active participants, 90% reported pain/discomfort during intercourse prior to treatment; this reduced 
to 27% post-treatment, with only 10% reporting it above a slight level and 73% reporting no 
discomfort. Impact on usual activities fell from 9% to 2%, with no cases above the slight level. 
Anxiety or depression, initially affecting 81% of participants, was reduced in 30 individuals (71.4%), 
with only 16% reporting anxiety or depression after the treatment  
 
Conclusions: Novoglan demonstrates a strong safety and efficacy profile as a non-invasive, non-
surgical treatment for adult phimosis. The treatment significantly reduces physical discomfort, 
improves sexual function, and alleviates psychosocial impact, including anxiety and interference with 
daily activities. These updated findings reinforce the benefits of Novoglan therapy in clinical practice 
and support its use as a first-line conservative treatment option for phimosis.  
 




