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&DQ�3URELRWLFV�3OD��D�0DMRU�5ROH�DV�DQ��GM�QFWLYH�7KHUDS��LQ��
7UHDWPHQW�RI�%DFWHULDO�9DJLQRVLV�

%DQGDQD�6KDUPD���3DYLND�/DO���5DVKPL��DGDY����LY�D���LYHGL���+LPDQL�0DOYL�D�

,QGLDQ�-RXUQDO�RI�2EVWHWULFV�DQG�*�QHFRORJ�
9ROXPH����1XPEHU�����SULO���-XQH�����

'2,��KWWS���G[�GRL�RUJ����������LMRJ������������������

�EVWUDFW

��FN��R��G��%DFWHULDO�9DJLQRVLV�LV�RQH�RI�WKH�PRVW�FRPPRQ�FDXVHV�RI�DEQRUPDO�YDJLQDO�
GLVFKDUJH�LQ�ZRPHQ�RI�UHSURGXFWLYH�DJH��ZKLFK�FDQ�KDYH�D�PDMRU�LPSDFW�RQ�TXDOLW��RI�OLIH��
�OWKRXJK� WKH� WUHDWPHQW� FRXUVH� RI� RUDO�PHWURQLGD]ROH� IRU� ��GD�V� UHVXOWV� LQ� FXUDWLYH� UDWH�
RI� ��������DW� IRXU�ZHHNV� RI� WUHDWPHQW�� EXW� LV� DVVRFLDWHG�ZLWK�KLJK� UDWHV� RI� UHFXUUHQFH�
RFFXUUHG�ZLWKLQ�WZHOYH�PRQWKV��UHDFKLQJ�XS�WR���������

0�W�RG�����5DQGRPL]HG�3URVSHFWLYH�,QWHUYHQWLRQDO�6WXG��ZDV�GRQH�RQ������UHSURGXFWLYH�
DJH�JURXS� IHPDOHV� �SUHJQDQW� RU� QRQ�SUHJQDQW��GLDJQRVHG�ZLWK� EDFWHULDO� YDJLQRVLV� IURP�
1RYHPEHU������WR�2FWREHU������DW�GHSDUWPHQW�RI�2EVWHWULFV���*�QDHFRORJ���.DQSXU��7KH�
VWXG��JURXS�ZHUH�GLYLGHG� LQWR� WZR� VXEJURXSV� ��*URXS���ZHUH�JLYHQ�PHWURQLGD]ROH� ����
PJ�IRU���GD�V�DQG�SURELRWLFV� IRU����GD�V�DQG�JURXS���ZHUH�JLYHQ�PHWURQLGD]ROH�����PJ�
IRU���GD�V�DQG�SODFHER�IRU����GD�V��7KH�SDWLHQWV�ZHUH�IROORZHG�DIWHU���PRQWKV�WR�NQRZ�WKH�
UHFXUUHQFH�

����OW��� 0DMRULW�� RI� SDWLHQWV� EHORQJHG� WR� UXUDO� EDFNJURXQG� �������� ZLWK� ORZHU�
VRFLRHFRQRPLF� �������� DQG�EHORQJ� WR� DJH�JURXS� ������ �HDUV�� ,W�ZDV� REVHUYHG� WKDW� WKHUH�
ZDV�VLJQLILFDQW�FKDQJH�LQ��PVHO�V�FULWHULD�DQG�1XJHQW�V�VFRULQJ�LQ�*URXS���DV�FRPSDUHG�WR�
*URXS����7KH�UDWH�RI�UHFXUUHQFH�DW�WKH�HQG�RI�WKH�WUHDWPHQW�IRU��PVHO�V�FULWHULD�LQ�JURXS���
ZHUH������DV�FRPSDUHG�WR�JURXS���ZDV������DQG�IRU�1XJHQW�V�VFRULQJ��WKH�UDWH�RI�UHFXUUHQFH�
DW�WKH�HQG�RI�WUHDWPHQW�LQ�JURXS���ZDV������DV�FRPSDUHG�WR�JURXS���ZDV������

&R�FO���R���3URELRWLFV�FDQ�EH�FRQVLGHUHG�DV�RQH�WKH�DGMXYDQW�WKHUDS��IRU�WUHDWLQJ�EDFWHULDO�
YDJLQRVLV� DQG� UH�HVWDEOLVKLQJ� HTXLOLEULXP� LQ� WKH�YDJLQDO�PLFURIORUD� WKXV�� SUHYHQWLQJ� WKH�
UHFXUUHQFHV�

.H��RUGV��%DFWHULDO�9DJLQRVLV��5HSURGXFWLYH�DJH�JURXS�IHPDOHV��3URELRWLFV��5HFXUUHQFH�

��WKRU�V� �IILOLDWLRQ�� �3URIHVVRU�� ����VVRFLDWH�
3URIHVVRU���6HQLRU�5HVLGHQW��'HSDUWPHQW�RI�2EVWHWULFV�
DQG� *�QDHFRORJ��� *DQHVK� 6KDQNDU� 9LG�DUWKL�
0HPRULDO�0HGLFDO�&ROOHJH��.DQSXU���������,QGLD�

&RUUHVSRQGLQJ���WKRU��+LPDQL�0DOYL�D��6HQLRU�
5HVLGHQW��'HSDUWPHQW�RI�2EVWHWULFV�DQG�*�QDHFRORJ���
*DQHVK� 6KDQNDU� 9LG�DUWKL� 0HPRULDO� 0HGLFDO�
&ROOHJH��.DQSXU���������,QGLD�

(�PDLO��KLPDQLPDOYL�D�JPDLO�FRP

5HFHLYHG�RQ������������

�FFHSWHG�RQ������������

+R��WR�FLWH�WKLV�DUWLFOH�

%DQGDQD�6KDUPD��3DYLND�/DO��5DVKPL�<DGDY�HW�D���&DQ�3URELRWLFV�3OD��D�0DMRU�5ROH�DV�DQ��GMXQFWLYH�7KHUDS��LQ�
7UHDWPHQW�RI�%DFWHULDO�9DJLQRVLV���,QGLDQ�-�2EVWHW�*�QHFRO�������������������

2������O���W�FO�

,1752�8&7,21

9DJLQDO� GLVFKDUJH� LV� D� YHU�� FRPPRQ� DLOPHQW�
LQ� ZRPHQ� RI� UHSURGXFWLYH� DJH� ZKLFK� PDQ��

D� WLPH� FDQ� EH� DWWULEXWHG� WR� EDFWHULDO� YDJLQRVLV�
�%9��� 7KLV� FRQGLWLRQ� LV� RIWHQ� OLQNHG� WR� YDULRXV�
FRPSOLFDWLRQV�� VXFK� DV� SRVW�K�VWHUHFWRP�� YDJLQDO�
LQIHFWLRQV� DQG� DGYHUVH� SUHJQDQF�� RXWFRPHV��
LQFOXGLQJ� SUHPDWXUH� UXSWXUH� RI� PHPEUDQHV��
SUHWHUP�ODERXU��FKRULRDPQLRQLWLV��DQG�SRVWSDUWXP�
HQGRPHWULWLV���GGLWLRQDOO���%9�LQFUHDVHV�WKH�ULVN�RI�
contracting�human�immunode�ciency�virus�(HIV).�
7UHDWPHQW�W�SLFDOO��LQYROYHV�D���GD��FRXUVH�RI�RUDO�
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PHWURQLGD]ROH��ZLWK�FXUH�UDWHV�UDQJLQJ�IURP�����WR�
����DIWHU���ZHHNV���+RZHYHU��WKH�UHFXUUHQFH�UDWHLV�
DV�KLJK�DV���������ZLWKLQ�WZHOYH�PRQWKV��

The� vaginal� �ora� is� primarily� composed� of�
/DFWREDFLOOXV� VSHFLHV�� VXFK� DV� /�� FULVSDWXV�� /��
MHQVHQLL�� /�� LQHUV�� DQG� /�� JDVVHUL����� ZKLFK� KHOS�
PDLQWDLQ� D� KHDOWK�� YDJLQDO� HQYLURQPHQW� E��
SURGXFLQJ� ODFWLF� DFLG� DQG� RWKHU� DQWLPLFURELDO�
VXEVWDQFHV�� +RZHYHU�� LQ� EDFWHULDO� YDJLQRVLV� �%9���
this� balance� is� disrupted.� There� is� a� signi�cant�
VKLIW� LQ� WKH� YDJLQDO� PLFURELRWD�� FKDUDFWHUL]HG�
E�� D� GHFUHDVH� LQ� ODFWREDFLOOL� DQG� DQ� RYHUJURZWK�
RI� YDULRXV� DQDHURELF� EDFWHULD�� 7KHVH� LQFOXGH�
*DUGQHUHOOD� YDJLQDOLV�� 0�FRSODVPD� KRPLQLV��
3UHYRWHOOD�� 3HSWRVWUHSWRFRFFXV�� 0RELOXQFXV�� DQG�
%DFWHURLGHV� VSHFLHV�� 7KLV� LPEDODQFH� FDQ� OHDG� WR�
YDULRXV� V�PSWRPV� DQG� FRPSOLFDWLRQV� DVVRFLDWHG�
ZLWK�%9�

The� primary� recommended� �rst-line� treatment�
IRU� EDFWHULDO� YDJLQRVLV� �%9�� LQYROYHV� HLWKHU� RUDO�
RU� YDJLQDO� DGPLQLVWUDWLRQ� RI� PHWURQLGD]ROH� RU�
FOLQGDP�FLQ��� 7KHVH� DQWLELRWLFV�� GHVSLWH� KDYLQJ�
GLIIHUHQW�VSHFWUD�RI�DFWLYLW���KDYH�EHHQ�IRXQG�WR�KDYH�
comparable� short-term� ef�cacy.� Studies� indicate�
WKDW�FXUH�UDWHV�UDQJH�IURP�����WR�����ZLWKLQ�RQH�
PRQWK�DIWHU�WUHDWPHQW���+RZHYHU��WKH�WUHDWPHQW�RI�
%9�LV�FRPSOLFDWHG�E��D�KLJK�UHODSVH�UDWH��8S�WR�����
RI� ZRPHQ� H[SHULHQFH� D� UHFXUUHQFH� RI� V�PSWRPV�
ZLWKLQ� RQH� PRQWK� RI� FRPSOHWLQJ� WKHUDS��� 7KLV�
UHFXUUHQFH�LV�SDUWLFXODUO��QRWDEOH�DPRQJ�WKRVH�ZKR�
ZHUH� WUHDWHG�ZLWK� WRSLFDO� DQWLELRWLFV� FRPSDUHG� WR�
WKRVH� ZKR� UHFHLYHG� V�VWHPLF� �RUDO�� DQWLELRWLFV�����
7KH�UHDVRQV�IRU�WKH�KLJKHU�UHODSVH�UDWHV�ZLWK�WRSLFDO�
WUHDWPHQWV� DUH� QRW� IXOO�� XQGHUVWRRG� EXW� PD�� EH�
UHODWHG� WR�GLIIHUHQFHV� LQ�KRZ� WKH�GUXJV�GLVWULEXWH�
DQG�DFW�ZLWKLQ�WKH�ERG��

7KH� H[DFW� UHDVRQV� IRU� UHFXUUHQFHV� RI� EDFWHULDO�
YDJLQRVLV��%9��UHPDLQ�XQFOHDU��ZKHWKHU�UHFXUUHQFHV�
DUH�GXH�WR�WKH�IDLOXUH�WR�IXOO��HUDGLFDWH�WKH�FDXVDWLYH�
RUJDQLVPV� GXULQJ� LQLWLDO� WUHDWPHQW� RU� UHLQIHFWLRQ�
IURP� VH[XDO� SDUWQHUV���� 'HVSLWH� WKH� DPELJXLW���
VHYHUDO� VWXGLHV� VXJJHVW� WKDW� DGMXQFWLYH� WUHDWPHQW�
ZLWK� RUDO� RU� YDJLQDO� SURELRWLFV� FRXOG� SRWHQWLDOO��
UHGXFH� UHFXUUHQFH� UDWHV� E�� UHVWRULQJ� WKH� QDWXUDO�
EDODQFH� RI� WKH� YDJLQDO�PLFURELRWD�� +RZHYHU�� WKLV�
DSSURDFK� KDV� QRW� �HW� EHHQ� LQFRUSRUDWHG� LQWR� WKH�
JXLGHOLQHV� RI� PDMRU� SURIHVVLRQDO� ERGLHV� VXFK�
DV� WKH� �PHULFDQ� &ROOHJH� RI� 2EVWHWULFLDQV� DQG�
*�QHFRORJLVWV� ��&2*�� DQG� WKH� 5R�DO� &ROOHJH� RI�
2EVWHWULFLDQV� DQG� *�QDHFRORJLVWV� �5&2*��*LYHQ�
WKH�SURPLVLQJ�EXW�QRW��HW�FRQFOXVLYH�HYLGHQFH��RXU�
VWXG�� DLPV� WR� LQYHVWLJDWH� WKH� UROH�RI�SURELRWLFV� LQ�
UHGXFLQJ�WKH�UHFXUUHQFH�UDWH�RI�%9��%��FRQGXFWLQJ�
D� GHWDLOHG� DQDO�VLV�� ZH� KRSH� WR� SURYLGH� PRUH�

de�nitive� answers� regarding� the� ef�cacy� of�
SURELRWLFV�DV�DQ�DGMXQFWLYH�WUHDWPHQW��ZKLFK�FRXOG�
SRWHQWLDOO�� LQIRUP� IXWXUH� JXLGHOLQHV� DQG� RIIHU�
QHZ� VWUDWHJLHV� IRU� PDQDJLQJ� WKLV� FRPPRQ� DQG�
WURXEOHVRPH�FRQGLWLRQ�

3URELRWLFV�� SDUWLFXODUO�� WKRVH� FRQWDLQLQJ�
/DFWREDFLOOXV� VWUDLQV�� FDQ� KHOS� LQ� WKH� IROORZLQJ�
ZD�V�

��� 5HVWRULQJ� /DFWREDFLOOXV� 'RPLQDQFH��
3URELRWLFV� LQWURGXFH�EHQHILFLDO� /DFWREDFLOOXV�
EDFWHULD� LQWR� WKH� YDJLQD�� KHOSLQJ� WR� UH�
HVWDEOLVK�D�KHDOWK��PLFURELDO�EDODQFH�

��� 3URGXFLQJ�/DFWLF��FLG��/DFWREDFLOOXV�EDFWHULD�
SURGXFH�ODFWLF�DFLG��ZKLFK�ORZHUV�WKH�YDJLQDO�
S+�� FUHDWLQJ� DQ� DFLGLF� HQYLURQPHQW� WKDW� LV�
LQKRVSLWDEOH�WR�KDUPIXO�EDFWHULD�

��� 3URGXFLQJ� �QWLPLFURELDO� 6XEVWDQFHV�� 7KHVH�
EHQHILFLDO� EDFWHULD� SURGXFH� VXEVWDQFHV� OLNH�
K�GURJHQ� SHUR[LGH� DQG� EDFWHULRFLQV�� ZKLFK�
LQKLELW�WKH�JURZWK�RI�SDWKRJHQLF�EDFWHULD�

��� (QKDQFLQJ�,PPXQH�5HVSRQVH��3URELRWLFV�FDQ�
HQKDQFH�WKH�ORFDO�LPPXQH�UHVSRQVH��KHOSLQJ�
WKH�ERG��WR�EHWWHU�ILJKW�RII�LQIHFWLRQV�

��� %LRILOP� 'LVUXSWLRQ�� 6RPH� SURELRWLFV� FDQ�
GLVUXSW� ELRILOPV� IRUPHG� E�� SDWKRJHQLF�
EDFWHULD�� PDNLQJ� WKHP� PRUH� VXVFHSWLEOH� WR�
WKH�ERG��V�GHIHQVHV�DQG�WUHDWPHQWV�

0(7+2�6���0�7(5,�/6

6HWWLQJ�� 7KLV� ZDV� D� UDQGRPL]HG� SURVSHFWLYH�
LQWHUYHQWLRQDO� VWXG�� FRQGXFWHG� LQ� GHSDUWPHQW�
RI� REVWHWULFV� DQG� J�QDHFRORJ��� *690� 0HGLFDO�
FROOHJH��.DQSXU��8WWDU�3UDGHVK��,QGLD��RYHU�SHULRG�
RI�WZR��HDUV���OO�QRQ�SUHJQDQW�IHPDOHV�EHWZHHQ�DJH�
group�of�18-45�years,�who�ful�l�¾�Amsel’s�criteria�
DQG� ZLOOLQJ� WR� SDUWLFLSDWH� ZHUH� HQUROOHG� IRU� WKH�
VWXG���7KRVH�SDWLHQWV�ZKR�ZHUH�XQGHU����RU�RYHU�
����HDUV�RI�DJH��WKRVH�ZLWK�GLDEHWHV�RU�RWKHU�FKURQLF�
LOOQHVVHV��DQG� WKRVH� WDNLQJ�RUDO�FRQWUDFHSWLYH�SLOOV�
ZHUH�H[FOXGHG�IURP�WKH�VWXG��

�IWHU� REWDLQLQJ� ZULWWHQ� DQG� LQIRUPHG� FRQVHQW�
DQG� HWKLFDO� FOHDUDQFH� IURP� WKH� LQVWLWXWLRQDO� HWKLFV�
FRPPLWWHH�LQ�.DQSXU��D�WRWDO�RI������IHPDOHV�ZKR�
DWWHQGHG� WKH� J�QHFRORJLFDO� 23'�ZLWK� FRPSODLQWV�
RI� YDJLQDO� GLVFKDUJH� ZHUH� UHFUXLWHG�� 9DJLQDO�
VPHDUV� ZHUH� FROOHFWHG� IRU� *UDP� VWDLQLQJ�� DQG�
Nugent’s� classi�cation�was� performed� only� if� BV�
ZDV�GLDJQRVHG�RQ�WKH�EDVLV�RI��PVHO�V�FULWHULD��7KH�
SDWLHQWV� ZHUH� HTXDOO�� GLYLGHG� LQWR� WZR� JURXSV��
*URXS� �� UHFHLYHG� RUDO� PHWURQLGD]ROH� ���� PJ�
WZLFH� GDLO�� IRU� �� GD�V� DORQJ� ZLWK� RUDO� SURELRWLFV�
FDSVXOH� )ORULWD� WZLFH� GDLO�� IRU� ��� GD�V�� ZKLOH�

%DQGDQD�6KDUPD��3DYLND�/DO��5DVKPL�<DGDY�HW�D���&DQ�3URELRWLFV�3OD��D�0DMRU�5ROH�DV�DQ�
�GMXQFWLYH�7KHUDS��LQ�7UHDWPHQW�RI�%DFWHULDO�9DJLQRVLV�
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*URXS���UHFHLYHG�RUDO�PHWURQLGD]ROH�����PJ�WZLFH�
GDLO�� IRU� �� GD�V� DORQJ� ZLWK� SODFHER� IRU� ��� GD�V��
3RVW�WUHDWPHQW�� SDWLHQWV� ZHUH� IROORZHG� XS� DIWHU�
��PRQWKV� WR� DVVHVV� UHFXUUHQFH� RI� V�PSWRPV�� DQG�
�PVHO�V�FULWHULD�DQG�1XJHQW�V�VFRUH�ZHUH�UHSHDWHG�
IRU�REMHFWLYH�DVVHVVPHQW�

5(68/76

5XUDO� DUHDV� ZHUH� ZKHUH� PRVW� RI� WKH� SDWLHQWV�
ZHUH� ORFDWHG�� ZLWK�PRVWO�� EHLQJ� ������ �HDUV� ROG��
KDYLQJ�ORZ�VRFLR�HFRQRPLF�VWDWXV��KDYLQJ�SULPDU��
HGXFDWLRQ��0RVW�RI�WKH�SDWLHQWV�ZHUH�QRW�SUHJQDQW�
ZKHQ�WKH�VWXG��ZDV�FRQGXFWHG���7DEOH���

7DEOH����'LVWULEXWLRQ�RI�WKH�3DUWLFLSDQWV�LQ�7HUPV�RI�¶VRFLRGHPRJUDSKLF�IDFWRUV�

6RFLR�GHPRJUDSKLF�IDFWRUV
�UR�S

�UR�S�� �UR�S�� 7RWDO

�JH��UR�S

�������<HDUV ����������� ����������� �����������

������<HDUV ����������� ����������� �����������

����<HDUV ��������� ��������� ���������

6RFLRHFRQRPLF���6WDW�V

8SSHU ����������� ����������� �����������

0LGGOH ����������� ����������� �����������

�/RZHU ����������� ����������� �����������

5HVLGHQFH

5XUDO ����������� ����������� �����������

�8UEDQ ������������ ������������� �����������

/HYHO�RI�(G�FDWLRQ

,OOLWHUDWH ��������� ��������� �����������

3ULPDU��/HYHO ����������� ����������� �����������

0LGGOH�OHYHO ����������� ����������� �����������

6HFRQGDU��OHYHO ��������� ��������� �����������

&�UUHQWO��3UHJQDQW

<HV ����������� ����������� �����������

1R ����������� ����������� �����������

,Q�*URXS����WKH�PHDQ��PVHO�V�&ULWHULD�GHFUHDVHG�
IURP�D�PD[LPXP�RI� �����DW� WKH� VWDUW�RI� WUHDWPHQW�
WR�D�PLQLPXP�RI������DW�IROORZ�XS�SHULRG�ZKHUHDV��
LQ�*URXS����� WKH�PHDQ��PVHO�V�&ULWHULD�GHFUHDVHG�
IURP�D�PD[LPXP�RI������DW�WKH�VWDUW�RI�WUHDWPHQW�WR�
D�PLQLPXP�RI������DW�IROORZ�XS�SHULRG��7KH�RYHUDOO�

FKDQJH� LQ��PVHO�V�&ULWHULD� RYHUWLPH� FRPSDUHG� LQ�
WKH� WZR�JURXSV�XVLQJ� WKH�*HQHUDOL]HG�(VWLPDWLQJ�
Equations� method.� There� was� a� signi�cant�
GLIIHUHQFH�LQ�WKH�WUHQG�RI��PVHO�V�&ULWHULD�DW�WKH�HQG�
RI�IROORZ�XS�EHWZHHQ�WKH�WZR�JURXSV� �S ���������
�7DEOH���

%DQGDQD�6KDUPD��3DYLND�/DO��5DVKPL�<DGDY�HW�D���&DQ�3URELRWLFV�3OD��D�0DMRU�5ROH�DV�DQ�
�GMXQFWLYH�7KHUDS��LQ�7UHDWPHQW�RI�%DFWHULDO�9DJLQRVLV�

7DEOH����&RPSDULVRQ�RI�WKH�WZR�VWXG��*URXSV�ZLWK�UHVSHFW�WR�FKDQJH�LQ��PVHO�V�&ULWHULD�RYHU�WLPH

�PVHO�V�&ULWHULD

�UR�S 3�YDO�H�IRU�FRPSDULVRQ�
RI�WKH�W�R�JUR�SV�DW�
HDFK�RI�WKH�WLPHSRLQWV�

�:LOFR�RQ�0DQQ�:KLWQH��7HVW�

�UR�S�, �UR�S�,,

0HDQ��6�� 0HDQ��6��

%DVHOLQH ����������� ����������� �����

)ROORZ�8S ����������� ����������� ������

3�9DOXH�IRU�FKDQJH�LQ��PVHO�V�&ULWHULD�RYHU�WLPH�ZLWKLQ�HDFK�JURXS�
�:LOFR[RQ�7HVW�

������ ������

�
2YHUDOO�3�9DOXH�IRU�FRPSDULVRQ�RI�FKDQJH�LQ��PVHO�V�&ULWHULD�RYHU�
WLPH�EHWZHHQ�WKH�WZR�JURXSV��*HQHUDOL]HG�(VWLPDWLQJ�(TXDWLRQV�

������
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7KH�IROORZLQJ�OLQH�GLDJUDP�GHSLFWLQJ�WKH�FKDQJH�
LQ��PVHO�V� &ULWHULD� IURP� WKH� VWDUW� RI� WUHDWPHQW� WR�
DW�WKH�HQG�RI�IROORZ�XS�SHULRG�LQ�EHWZHHQ�WKH�WZR�

JURXSV��7KLV�OLQH�GLDJUDP�VKRZV�WKDW�WKHUH�LV�PRUH�
GHFUHDVH�LQ��PVHO�V�FULWHULD�LQ�JURXS�DV�FRPSDUH�WR�
JURXS�����)LJ����

)LJ�����&KDQJH�LQ��PVHO�V�&ULWHULD�2YHU�7LPH

,Q� *URXS� ��� WKH� PHDQ� 1XJHQW�V� 6FRULQJ�
GHFUHDVHG�IURP�D�PD[LPXP�RI������DW�WKH�WUHDWPHQW�
WR� D� PLQLPXP� RI� ����� DW� WKH� )ROORZ�8S� SHULRG�
ZKHUHDV�� LQ�*URXS�� ��� WKH�PHDQ�1XJHQW�V� 6FRULQJ�
GHFUHDVHG�IURP�D�PD[LPXP�RI������DW�WKH�VWDUW�RI�WKH�
WUHDWPHQW� WR�D�PLQLPXP�RI������DW� WKH�)ROORZ�8S�

SHULRG�� 7KH� RYHUDOO� FKDQJH� LQ� 1XJHQW�V� 6FRULQJ�
RYHUWLPH�ZDV� FRPSDUHG� LQ� WKH� WZR� JURXSV� XVLQJ�
WKH� *HQHUDOL]HG� (VWLPDWLQJ� (TXDWLRQV� PHWKRG��
There�was� a� signi�cant� difference� in� the� trend� of�
1XJHQW�V�6FRULQJ�DW�WKH�HQG�RI�IROORZ�XS�EHWZHHQ�
WKH�WZR�JURXSV��S ����������7DEOH���

7DEOH����&RPSDULVRQ�RI�WKH�WZR�VWXG��*URXSV�ZLWK�UHVSHFW�WR�FKDQJH�LQ�1XJHQW�V�6FRULQJ�RYHU�WLPH

1�JHQW�V�6FRULQJ �UR�S 3�YDO�H�IRU�FRPSDULVRQ�RI�WKH�W�R��
JUR�SV�DW�HDFK�RI�WKH�WLPH�SRLQWV�
�:LOFR�RQ�0DQQ�:KLWQH��7HVW�0HWURQLGD�ROH���3URELRWLFV 0HWURQLGD�ROH��ORQH

0HDQ��6�� 0HDQ��6��

%DVHOLQH ����������� ����������� �����

)ROORZ�8S ����������� ����������� ������

3�9DOXH�IRU�FKDQJH�LQ�
1XJHQW�V�6FRULQJ�RYHU�
WLPH�ZLWKLQ�HDFK�JURXS�
�:LOFR[RQ�7HVW�

������ ������

2YHUDOO�3�9DOXH�IRU�
FRPSDULVRQ�RI�FKDQJH�LQ�
1XJHQW�V�6FRULQJ�RYHU�WLPH�
EHWZHHQ�WKH�WZR�JURXSV�
�*HQHUDOL]HG�(VWLPDWLQJ�
(TXDWLRQV�

������
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JURXSV��7KLV�OLQH�GLDJUDP�VKRZV�WKDW�WKHUH�LV�PRUH�
GHFUHDVH�LQ�1XJHQW�V�6FRULQJ�LQ�JURXS���DV�FRPSDUH�
WR�JURXS�����)LJ����

7KH�IROORZLQJ�OLQH�GLDJUDP�GHSLFWLQJ�WKH�FKDQJH�
LQ�1XJHQW�V�6FRULQJ� IURP�WKH�VWDUW�RI�WUHDWPHQW� WR�
DW� WKH�HQG�RI�IROORZ�XSSHU�LRGLQ�EHWZHHQ�WKH� WZR�
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�GMXQFWLYH�7KHUDS��LQ�7UHDWPHQW�RI�%DFWHULDO�9DJLQRVLV�
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,Q�RXU�VWXG���WKH�PDMRULW��RI�SDWLHQWV�IHOO�ZLWKLQ�
WKH� DJH�JURXS�RI������� �HDUV��ZLWK� D�PHDQ� DJH�RI�
26.4�years.�This��nding�aligns�with�the�research�by�
0WHEH�9��0DMLJR� HW� D�����ZKLFK�UHSRUWHG� D�PHGLDQ�
DJH�RI�����HDUV�IRU�%9���OWKRXJK�%DFWHULDO�YDJLQRVLV�
LV�QRW�FRQVLGHUG�DV�D�67'�EXW�LW�LV�PRUH�SUHYDOHQW�LQ�
WKLV�DJH�JURXS�GXH�WR�WKHLU�LQFUHDVHG�IUHTXHQF��RI�
VH[XDO�DFWLYLW��

,Q� RXU� VWXG��� PDMRULW�� RI� SDWLHQWV� EHORQJHG� WR�
UXUDO�DUHDV���������DQG�KDG�SULPDU��OHYHO�HGXFDWLRQ�
��������� ZLWK� SRRU� SHUVRQDO� K�JLHQH� SUDFWLFHV��
<LHZRX�0DUJXHULWKH� .DPJD� HW� D���� GHPRQVWUDWHG�
that� bacterial� vaginosis� was� signi�cantly� more�
SUHYDOHQW�LQ�ZRPHQ�IURP�UXUDO�DUHDV�FRPSDUHG�WR�
urban�areas�(29.5%�vs.�24.5%,�χ2�=�8.609,�p�=�0.014).�
�GGLWLRQDOO��� WKH�� IRXQG� WKDW� EDFWHULDO� YDJLQRVLV�
ZDV� PRUH� FRPPRQ� DPRQJ� LQGLYLGXDOV� ZLWK� D�
SULPDU�� OHYHO� RI� HGXFDWLRQ� �������� FRPSDUHG� WR�
those� with� higher� education� level.� This� �nding�
ZDV�DOVR�REVHUYHG�LQ�RXU�VWXG���SRVVLEO��LQGLFDWLQJ�
LQFUHDVHG� DZDUHQHVV� DQG� DGKHUHQFH� WR� SHUVRQDO�
K�JLHQH� SUDFWLFHV� DPRQJ� LQGLYLGXDOV�ZLWK� KLJKHU�
HGXFDWLRQ�OHYHO�

In�our�study,�a�signi�cant�proportion�of�patients�
ZHUH� IURP� ORZ� VRFLR�HFRQRPLF� VWDWXV� ���������
XQGHUVFRULQJ� WKH� GLVSURSRUWLRQDWH� EXUGHQ� RI�
EDFWHULDO�YDJLQRVLV�RQ�WKH�XQGHUSULYLOHJHG�VHJPHQW�
RI� VRFLHW��� 7�� �VKUDI�*DQMRH� HW� D����� DOVR� IRXQG�
that� patients� with� BV� had� signi�cantly� lower�
HGXFDWLRQDO� �S�  � ������� DQG� VRFLRHFRQRPLF� �S�  �
�������OHYHOV��,Q�RXU�VWXG���WKH�PDMRULW��RI�SDWLHQWV�

SUHVHQWHG�ZLWK�ZKLWH� GLVFKDUJH� ��������� IROORZHG�
by�backache�(57.4%),�which�aligns�with�the��ndings�
UHSRUWHG�E��(ULNVVRQ�.�HW�D��

,Q� *URXS� �� �0HWURQLGD]ROH� �� 3URELRWLFV��� WKH�
mean� Amsel’s� Criteria� decreased� signi�cantly�
IURP�D�PD[LPXP�RI� �����DW� WKH� VWDUW�RI� WUHDWPHQW�
WR� D� PLQLPXP� RI� ����� DIWHU� �� PRQWKV� �:LOFR[RQ�
7HVW��9� �����������S�����������6LPLODUO���LQ�*URXS�
�� �0HWURQLGD]ROH� �ORQH��� WKH� PHDQ� �PVHO�V�
&ULWHULD�GHFUHDVHG�IURP�D�PD[LPXP�RI������DW�WKH�
EHJLQQLQJ�RI�WUHDWPHQW�WR�D�PLQLPXP�RI������DW�WKH�
end�of�treatment,�showing�a�statistically�signi�cant�
FKDQJH� ZLWKLQ� WKH� JURXS� �:LOFR[RQ� 7HVW�� 9�  �
���������S�����������&RPSDULQJ�WKH�WUHQG�RI��PVHO�V�
&ULWHULD� RYHU� WLPH� EHWZHHQ� WKH� WZR� JURXSV� XVLQJ�
*HQHUDOL]HG� (VWLPDWLQJ� (TXDWLRQV� UHYHDOHG� D�
signi�cant� difference� (p� <� 0.001).� These� �ndings�
ZHUH�FRQVLVWHQW�ZLWK�D� VWXG��FRQGXFWHG�E��1DGLD�
5HFLQH�HW�D�����LQ������������ZKHUH�SDUWLFLSDQWV�ZHUH�
GLYLGHG�LQWR�*URXS����VWDQGDUG�WUHDWPHQW�IRU�%9�
PHWURQLGD]ROH�����PJ�RUDOO��WZLFH�D�GD��IRU���GD�V��
DQG�*URXS�%��VDPH�DQWLELRWLF�UHJLPHQ�IROORZHG�E��
YDJLQDO�WDEOHWV�FRQWDLQLQJ�/DFWREDFLOOXV�UKDPQRVXV�
BMX�54).�The� study� found� that� vaginal��ora�was�
signi�cantly� restored� in� Group� B� patients� after� 2�
PRQWKV�FRPSDUHG�WR�*URXS����S� ��������

,Q� *URXS� �� �0HWURQLGD]ROH� �� 3URELRWLFV��� WKH�
mean� Nugent’s� Scoring� decreased� signi�cantly�
IURP�D�PD[LPXP�RI������DW�WKH�LQLWLDWLRQ�RI�WUHDWPHQW�
WR� D�PLQLPXP�RI� ����� DIWHU� ��PRQWKV� �S� �� ��������
6LPLODUO��� LQ�*URXS� �� �0HWURQLGD]ROH� �ORQH��� WKH�
PHDQ�1XJHQW�V�6FRULQJ�GHFUHDVHG�IURP�D�PD[LPXP�
RI� ����� DW� WKH� VWDUW� RI� WUHDWPHQW� WR� D� PLQLPXP�

)LJ�����&KDQJH�LQ�1XJHQW�V�6FRULQJ�2YHU�7LPH
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RI� ����� DIWHU� �� PRQWKV�� VKRZLQJ� D� VWDWLVWLFDOO��
signi�cant�change�(p�<�0.001).�Comparing�the�trend�
RI� 1XJHQW�V� 6FRULQJ� RYHU� WLPH� EHWZHHQ� WKH� WZR�
groups�revealed�a�signi�cant�difference�(p�<�0.001).�
These��ndings�align�with�a�study�conducted�by�R.S.�
9LJQHVKZDUL� HW� D��� LQ� ��������ZKHUH� WKH�� REVHUYHG�
signi�cant�symptomatic�improvement�and�Nugent�
VFRULQJ� LPSURYHPHQW� LQ� WKH� 0HWURQLGD]ROH� ��
SURELRWLFV� JURXS� FRPSDUHG� WR� WKH�0HWURQLGD]ROH�
DORQH�JURXS��S���������

,Q� RXU� VWXG��� WKH� UHFXUUHQFH� RI� EDFWHULDO�
YDJLQRVLV��%9��ZDV�REVHUYHG�PRUH�IUHTXHQWO��LQ�WKH�
PHWURQLGD]ROH�DORQH�JURXS�FRPSDUHG�WR�WKH�JURXS�
UHFHLYLQJ� PHWURQLGD]ROH� DORQJ� ZLWK� SURELRWLFV��
These� �ndings�were� consistent�with� other� studies,�
VXFK� DV� WKH� RQH� FRQGXFWHG� E��:HL� .HRQJ�&KLHQJ�
HW�D������ZKHUH�SURELRWLFV�ZHUH�VKRZQ�WR�UHGXFH�WKH�
ULVN�RI�%9� UHFXUUHQFHV�E�� ���� FRPSDUHG� WR� HLWKHU�
SODFHER�RU�PHWURQLGD]ROH��������YV���������55��������
S� ��������6LPLODUO���+�)��/LX��1��<�HW�D�����IRXQG�WKDW�
LQ�WKH�VXEJURXS�DQDO�VLV�RI�DQWLELRWLF�SOXV�SURELRWLFV�
YHUVXV�DQWLELRWLFV�DORQH��WKH�DQWLELRWLF�SOXV�SURELRWLFV�
group�had�a�signi�cantly�lower�BV�recurrence�rate�
DW�����PRQWKV� �55��������� ����&,��������������� DQG�
RYHUDOO�%9�UHFXUUHQFH�UDWH��55�������������&,��������
�������WKDQ�WKH�DQWLELRWLFV�DORQH�JURXS�

6WUH�JWK�RI�WKH�VW�G�

7KH� SUHVHQW� VWXG�� DVVHVVHG� D� ODUJHU� VDPSOH�
ZKLFK� DGGHG� WR� WKH� VFDUFH� OLWHUDWXUH� DYDLODEOH� RQ�
XVH�RI�SURELRWLFV�LQ�WUHDWPHQW�RI�%DFWHULDO�9DJLQRVLV�
HVSHFLDOO��LQ�,QGLDQ�SRSXODWLRQ�

�LPLWDWLR��RI�WKH�VW�G�

�» The� sample� does� not� re�ect� the� actual�
GHPRJUDSKLF� FRPSRVLWLRQ� RI� WKH� WDUJHW�
SRSXODWLRQ� ZKLFK� DOVR� UHVWULFWV� WKH�
generalizability�of�the��ndings.

&21&/86,21

‡� )URP� RXU� VWXG��� ZH� FDQ� FRQFOXGH� WKDW�
ZKLOH� FRQYHQWLRQDO� WUHDWPHQW� ZLWK� RUDO�
PHWURQLGD]ROH�IRU���GD�V�ZDV�HIIHFWLYH�LQ�WKH�
PDMRULW��RI�SDWLHQWV��UHFXUUHQFH�ZDV�FRPPRQ�
HYHQ� DIWHU� FRPSOHWLQJ� WKH� UHFRPPHQGHG�
FRXUVH�� 7KLV� KLJKOLJKWV� WKH� FRQFHUQ� RI�
UHSHDWHG� DQWLELRWLF�XVH� OHDGLQJ� WR� SRWHQWLDO�
UHVLVWDQFH�

‡� ,Q�RXU�VWXG���ZH�IRXQG�WKDW�DGGLQJ�SURELRWLFV�
WR� WKH� VWDQGDUG� WUHDWPHQW� UHJLPHQ� VKRZHG�
SURPLVLQJ� UHVXOWV�ZLWK� UHJDUG� WR� UHGXFWLRQ�
LQ� UHFXUUHQFH� UDWHV� RI� EDFWHULDO� YDJLQRVLV��
Furthermore,�the�safety�pro�le�of�probiotics�
DSSHDUHG� WR� EH� IDYRUDEOH�� DV� QR�PDMRU� VLGH�

HIIHFWV�ZHUH�REVHUYHG�

,QGHHG��LQFRUSRUDWLQJ�SURELRWLFV�LQWR�WKH�VWDQGDUG�
DQWLELRWLF�WKHUDS��IRU�EDFWHULDO�YDJLQRVLV��%9��FRXOG�
SURYH� WR� EH� D� YDOXDEOH� DGMXQFW� LQ� UHGXFLQJ� WKH�
IUHTXHQF��RI�UHFXUUHQFHV��7KLV�FRPELQHG�DSSURDFK�
may�offer�bene�ts� in� restoring� and�maintaining�a�
KHDOWK�� YDJLQDO� PLFURELRWD�� WKHUHE�� SRWHQWLDOO��
LPSURYLQJ� WUHDWPHQW� RXWFRPHV�� &RQVLGHULQJ� WKH�
SURPLVLQJ� UHVXOWV� REVHUYHG� LQ� YDULRXV� VWXGLHV��
WKH� LQFOXVLRQ� RI� SURELRWLFV� DORQJVLGH� DQWLELRWLFV�
ZDUUDQWV� FRQVLGHUDWLRQ� DV� D� FRPSOHPHQWDU��
VWUDWHJ�� IRU� PDQDJLQJ� %9�� +RZHYHU�� IXUWKHU�
UHVHDUFK�DQG�FOLQLFDO�WULDOV�DUH�QHHGHG�WR�YDOLGDWH�LWV�
ef�cacy�and�establish�optimal�treatment�protocols.

5()(5(1&(6

��� =L�DGL� 6��� +RPD�RXQL� ���� 0RKDPPDG��OL]DGHK�

&KDUDQGDEL� 6�� HW� D��� 3URELRWLFV� 3UHELRWLFV� ��
6�PELRWLF�� (OVHYLHU� ,QF��� �PVWHUGDP�� 7KH�
1HWKHUODQGV�� ������ &KDSWHU� ���3URELRWLFV� DQG�
8VDJH�LQ�%DFWHULDO�9DJLQRVLV��SS��������

��� %DONXV� -�(���6ULQLYDVDQ�6����Q]DOD�2���.LPDQL� -���HW�
D��� ,PSDFW� RI� SHULRGLF� SUHVXPSWLYH� WUHDWPHQW� IRU�
EDFWHULDO� YDJLQRV� LV� RQ� WKH� YDJLQDO� PLFURELRPH�
DPRQJ� ZRPHQ� SDUWLFLSDWLQJ� LQ� WKH� 3UHYHQWLQJ�
9DJLQDO� ,QIHFWLRQV� WULDO�� ,QIHFWLRXV� 'LVHDVH�� �����
PDUFK���������MLZ������GRL����������LQIGLV�MLZ����

��� ;=KRX�� 6-� %HQW�� 0*� 6FKQHLGHU�� &&� 'DYLV��

HW� D��� &KDUDFWHUL]DWLRQ� RI� YDJLQDO� PLFURELDO�
FRPPXQLWLHV� LQ� DGXOW� KHDOWK�� ZRPHQ� XVLQJ�
FXOWLYDWLRQ�LQGHSHQGHQW� � PHWKRGV�� � PLFURELRORJ�����
����� � � �XJ�����3W� � � �������������GRL���������
PLF�����������

��� �� 9DVTXH]�� 7� -DNREVVRQ�� 6� �KUQH�� 8� )RUVXP� HW�
D��� 9DJLQDO� /DFWREDFLOOV� IORUD� RI� KHDOWK�� 6ZHGLVK�
ZRPHQ��FOLQLFDO�PLFURELRORJ���������XJ������������
��GRL���������-&0���������������������

��� -� %XWURQ�� 3� &DUGLHX[�� *� 5HLG�� ,PSURYHG�
XQGHUVWDQGLQJ� RI� WKH� EDFWHULDO� YDJLQDO�PLFURELRWD�
RI� ZRPHQ� EHIRUH� DQG� DIWHU� SURELRWLF� LQVWLOODWLRQ��
�SSO� HQYLURQPLFURELRORJ��� ����� -DQ�� ��������������
GRL����������(0������������������

��� .RXPDQV�(+��6WHUQEHUJ�0��%UXFH�&��0F4XLOODQ�*��
.HQGULFN��6XWWRQ�0��0DUNRZLW]�/(��7KH�SUHYDOHQFH�
RI�%DFWHULDO�9DJLQRVLV�

��� �XVWLQ� 01�� %HLJL� 5+�� 0H�Q� /��� +LOOLHU� 6/��
0LFURELRORJLF� UHVSRQVH� WR� WUHDWPHQW� RIEDFWHULDO�
YDJLQRVLV� ZLWK� WRSLFDO� FOLQGDP�FLQ� RU�
PHWURQLGD]ROH�� -� &OLQ� 0LFURELRO�� ������ YRO�� ���SJ��
�������� WKHVLV� RI� GDWD�� &OLQ� ,QIHFW� 'LV�� ������ YRO��
��6XSSO���SJ�����

��� 6REHO� -'�� 6FKPLWW� &�� 0HULZHWKHU� &�� /RQJ�WHUP�
IROORZ�XS� RI� SDWLHQWV� ZLWK� EDFWHULDO� YDJLQRVLV�
WUHDWHG� ZLWK� RUDO� PHWURQLGD]ROH� DQG� WRSLFDO�
FOLQGDP�FLQ��-�,QIHFW�'LV��������YRO�������SJ���������

%DQGDQD�6KDUPD��3DYLND�/DO��5DVKPL�<DGDY�HW�D���&DQ�3URELRWLFV�3OD��D�0DMRU�5ROH�DV�DQ�
�GMXQFWLYH�7KHUDS��LQ�7UHDWPHQW�RI�%DFWHULDO�9DJLQRVLV�
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��� &HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ�6H[XDOO��
WUDQVPLWWHG�GLVHDVHV�WUHDWPHQW�*XLGHO������00:5�
5HFRPP�5HS��������YRO�����SJ��������

���� .RXPDQV�(+��0DUNRZLW]�/(��+RJDQ�9��IRU�WKH�&'&�
%9� :RUNLQJ� *URXS�� ,QGLFDWLRQV� IRU� WKHUDS�� DQG�
WUHDWPHQW�UHFRPPHQGDWLRQV�IRU�EDFWHULDO�YDJLQRVLV�
LQ�QRQSUHJQDQW�DQG�SUHJQDQW�ZRPHQ��D�V�Q�

���� 0WHEH� 9� 0DMLJR�� 3DVFKDO� .DVKLQG�H�� =DFKDULDK�
0WXOR�� �JULFROD� -RDFKLP�� %DFWHULDO� YDJLQRVLV�� WKH�
OHDGLQJ� FDXVH� RI� JHQLWDO� GLVFKDUJH� DPRQJ�ZRPHQ�
SUHVHQWLQJ�ZLWK�YDJLQDO�LQIHFWLRQ�LQ�'DU�HV�6DODDP��
7DQ]DQLD�� �IULFDQ� +HDOWK� 6FLHQFHV�� ����� -XQ��
��������������GRL���������DKV�Y��L����

���� <LHZRX�0DUJXHUL� WKH�.DPJD�� -RKQ�3DOOH�1JXQGH��
DQG� -DQH�)UDQFLV� .�7�� �NRDFKHUH�� 3UHYDOHQFH� RI�
EDFWHULDO� YDJLQRVLV� DQG� DVVRFLDWHG� ULVN� IDFWRUV�
LQ� SUHJQDQW� ZRPHQ� UHFHLYLQJ� DQWHQDWDO� FDUH� DW�
WKH� .XPED� +HDOWK� 'LVWULFW� �.+'��� &DPHURRQ��
%0&� 3UHJQDQF�� &KLOGELUWK�� ������������0D����
GRL���������V�����������������

���� 7�� �VKUDI�*DQMRH�� 5LVN� IDFWRUV� IRU� EDFWHULDO�
YDJLQRVLV�LQ�ZRPHQ�DWWHQGLQJ�D�KRVSLWDO�LQ�.HUPDQ��
,VODPLF� 5HSXEOLF� RI� ,UDQ�� (DVWHUQ� 0HGLWHUUDQHDQ�

+HDOWK-RXUQDO�9RO����1R��������

���� 1DGLD� 5HFLQH�� (WWRUH� 3DOPD�� /DYLQLD� 'RPHQLFL��

0DUJKHULWD� *LRUJLQL� HW� D��� UHVWRULQJ� YDJLQDO�
PLFURELRWD��ELRORJLFDO�FRQWURO�RI�EDFWHULDO�YDJLQRVLV��
��SURVSHFWLYH�FDVH�FRQWURO�VWXG��XVLQJ�/DFWREDFLOOXV�
URPDQRVXV�%0;����DV�DQDGMXYDQW�WUHDWPHQW�DJDLQVW�
EDFWHULDO� YDJLQRVLV�� �UFKLYHV� RI� *�QHFRORJ�� DQG�
2EVWHWULFV�YROXPH������SDJHV�����������MXO������

���� 5�6��9LJQHVKZDUL��5DP�EDEX��7��-H�DVHHODQVHQWKLQDWK��

3�� 5HYDWKL� HW� D��� UROH� RI� SURELRWLFV� LQ� WUHDWPHQW�
RI� EDFWHULDO� YDJLQRVLV�� ,QWHUQDWLRQDO� -RXUQDO� RI�
VFLHQWLILF�DQG�WHFKQRORJ���UHVHDUFK�YROXPH����LVVXH�
����SULO�����

���� &KLHQJ� :.�� �EGXO� -DODO� 0,�� %HGL� -6�� =DLQXGGLQ�

�� ��� HW� D��� 3URELRWLFV�� DSURPLVLQJ� WKHUDS�� WR�
UHGXFH� WKH� UHFXUUHQFH� RI� EDFWHULDO� YDJLQRVLV� LQ�
ZRPHQ�� DV�VWHPDWLF� UHYLHZ� DQG�PHWD�DQDO�VLV� RI�
UDQGRPL]HG�FRQWUROOHG�WULDOV��)URQW��1XWU������������
GRL���������IQXW�����������������6HSWHPEHU��

���� +��)�� /,8�� 1�� <,�� �� V�VWHPDWLF� UHYLHZ� DQG�PHWD�
DQDO�VLV� RQ� WKH� HIILFDF�� RI� SURELRWLFV� IRU� EDFWHULDO�
YDJLQRVLV�� (XURSHDQ� 5HYLHZ� IRU� 0HGLFDO� DQG�
3KDUPDFRORJLFDO�6FLHQFHV���������������

%DQGDQD�6KDUPD��3DYLND�/DO��5DVKPL�<DGDY�HW�D���&DQ�3URELRWLFV�3OD��D�0DMRU�5ROH�DV�DQ�
�GMXQFWLYH�7KHUDS��LQ�7UHDWPHQW�RI�%DFWHULDO�9DJLQRVLV�


