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ABSTRACT 
$GXOW�RQVHW�6WLOO·V�GLVHDVH��$26'��LV�D�
UDUH��LQÁDPPDWRU\�GLVHDVH�RI�XQNQRZQ�
aetiology, generally affecting young 
adults and requiring immunosuppres�
VLYH�WUHDWPHQW��,Q�WKH�ODVW�IHZ�\HDUV��ELR�
ORJLF�GLVHDVH�PRGLI\LQJ�DQWL�UKHXPDWLF�
drugs (bDMARDs) have been success�
fully used in refractory cases, based on 
WKH�SDWKRJHQLF�UROH�RI�LQÁDPPDWRU\�F\�
WRNLQHV�LQ�$26'��$PRQJVW�E'0$5'V��
VHYHUDO� REVHUYDWLRQV� FRQÀUPHG� WKH�
FOLQLFDO� XVHIXOQHVV� RI� DQDNLQUD�� D� UH�
FRPELQDQW� KXPDQ� QRQ�JO\FRV\ODWHG�
,/���UHFHSWRU�DQWDJRQLVW�� LQ�$26'��$W�
present, the treatment is still largely 
empirical and due to the possible fal�
lacious aspects of clinical judgement, 
LQ�WKLV�ZRUN��ZH�SHUIRUPHG�D�V\VWHPDWLF�
UHYLHZ�RI�OLWHUDWXUH��65/��WR�VXPPDULVH�
the evidence regarding the treatment 
ZLWK�DQDNLQUD�LQ�$26'��DQDO\VLQJ�UDWH�
of complete remission, corticosteroids 
�&&6V��VSDULQJ�HIIHFW��ORQJ�WHUP�UHWHQ�
tion rate, and safety. After screening ti�
tles, abstracts and analysis of full text, 
���PDQXVFULSWV�ZHUH�DQDO\VHG����RSHQ�
UDQGRPLVHG� PXOWLFHQWUH� WULDO� ZLWK� WZR�
parallel groups and 14 observational 
VLQJOH�DUP� UHWURVSHFWLYH� VWXGLHV�� &RO�
lectively, results of the present SRL sug�
JHVW�WKH�HIIHFWLYHQHVV�RI�DQDNLQUD�LQ�WKH�
WUHDWPHQW�RI�SDWLHQWV�ZLWK�$26'��)XU�
WKHUPRUH��SDWLHQWV�ZLWK�$26'�DUH�OLNH�
ly to achieve a good clinical response 
ZLWK�DQDNLQUD�DQG� WKHVH�RXWFRPHV�DUH�
DVVRFLDWHG� ZLWK� D� ODUJHO\� IDYRXUDEOH�
VDIHW\�SURÀOH��)XUWKHUPRUH��WKH�PDMRU�
LW\� RI� SDWLHQWV� WUHDWHG� ZLWK� DQDNLQUD�
may achieve a complete remission, also 
in monotherapy. Finally, the treatment 
ZLWK� DQDNLQUD� LV� DVVRFLDWHG� ZLWK� DQ�
LPSRUWDQW�&&6V�VSDULQJ� HIIHFW�� DQG�� D�
large percentage of these patients may 

stop CCSs, thus reducing predictable 
ORQJ�WHUP�&&6V�VLGH�HIIHFWV�ZLWKRXW�WKH�
RFFXUUHQFH�RI�QHZ�ÁDUHV�

Introduction 
Adult-onset Still’s disease (AOSD) is a 
UDUH��LQÁDPPDWRU\�GLVHDVH�RI�XQNQRZQ�
DHWLRORJ\�� DIIHFWLQJ�\RXQJ�DGXOWV�� W\SL-
FDOO\� FKDUDFWHULVHG� E\� KLJK� VSLNLQJ� IH-
YHUV�� DUWKULWLV�� HYDQHVFHQW� VDOPRQ�SLQN�
UDVK�DQG�PXOWL�YLVFHUDO�LQYROYHPHQW������
$FFRUGLQJ� WR� FOLQLFDO� FRXUVH�� GLIIHUHQW�
FOLQLFDO� SDWWHUQV� RI� $26'� DUH� UHFRJ-
QLVHG�� L�� ���� RI� SDWLHQWV� PD\� HYROYH�
WRZDUG� D� PRQRF\FOLF� SDWWHUQ�� FKDUDF-
WHULVHG� E\� D� VLQJOH� HSLVRGH�� LL�� ���� D�
SRO\F\FOLF�SDWWHUQ��DVVRFLDWHG�ZLWK�PXO-
WLSOH�ÁDUHV��DOWHUQDWLQJ�ZLWK�UHPLVVLRQV��
LLL�� ����D� FKURQLF�SDWWHUQ�� UHODWHG� WR� D�
SHUVLVWHQWO\�DFWLYH�GLVHDVH�ZLWK�SRO\DU-
WKULWLV���������)XUWKHUPRUH��SDWLHQWV�ZLWK�
$26'� PD\� GHYHORS� VHYHUH� FRPSOLFD-
WLRQV�� PDLQO\� PDFURSKDJH� DFWLYDWLRQ�
V\QGURPH� �0$6��� EXUGHQHG� E\� D� KLJK�
PRUWDOLW\� UDWH� ���� ���� 7KH� WUHDWPHQW� RI�
$26'� UHPDLQV� ODUJHO\� HPSLULFDO��ZLWK�
UHFRPPHQGDWLRQV�PDLQO\�REWDLQHG�IURP�
UHWURVSHFWLYH� REVHUYDWLRQDO� VWXGLHV� ����
���� 1RQ�VWHURLGDO� DQWL�LQÁDPPDWRU\�
GUXJV� �16$,'V��DUH� UDUHO\�HIIHFWLYH� LQ�
FRQWUROOLQJ� WKH� GLVHDVH�� DQG� V\VWHPLF�
FRUWLFRVWHURLGV� �&&6V�� DUH�� WKXV�� IUH-
TXHQWO\� HPSOR\HG� ���� ���� ,Q� VSLWH� RI�
SURPSW�HIIHFWV��HYHQ�ZLWKLQ�D�IHZ�KRXUV��
GHSHQGHQFH�RQ�&&6V� LV� IUHTXHQWO\�RE-
VHUYHG�� ZLWK� ÁDUH� UHFXUUHQFH� GXULQJ�
WDSHULQJ� RU� IROORZLQJ� GLVFRQWLQXDWLRQ��
$GGLWLRQDOO\�� &&6V� H[SRVH� SDWLHQWV� WR�
VHULRXV�VLGH�HIIHFWV�RYHU�WKH�ORQJ�WHUP��
VXFK�DV�RVWHRSRURVLV�DQG�PHWDEROLF�DE-
QRUPDOLWLHV������&RQVHTXHQWO\��GLIIHUHQW�
V\QWKHWLF� GLVHDVH�PRGLI\LQJ� DQWL�UKHX-
PDWLF� GUXJV� �V'0$5'V�� KDYH� EHHQ�
SURSRVHG��OLNH�PHWKRWUH[DWH��07;��DQG�

Review

The treatment of adult-onset Still’s disease with 
anakinra, a recombinant human IL-1 receptor 
antagonist: a systematic review of the literature
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F\FORVSRULQH�$�� ZLWK� FRQWURYHUVLDO� UH-
VXOWV�RQ�HIIHFWLYH�PDQDJHPHQW�RI�$26'�
����� ����� ,Q� IDFW�� D� ODUJH� SHUFHQWDJH�RI�
SDWLHQWV��WUHDWHG�E\�WKHVH�WKHUDSLHV��PD\�
H[SHULHQFH�PXOWLSOH�ÁDUHV� HYROYLQJ� WR-
ZDUG�D�FKURQLF�GLVHDVH�FRXUVH�DQG�XS�WR�
���� RI� SDWLHQWV� GLH� GXULQJ� WKH� IROORZ�
XS��GXH�WR�FRPSOLFDWLRQV�RI�$26'������
�����,Q�WKH�ODVW�\HDUV��ELRORJLF�'0$5'V�
�E'0$5'V�� KDYH� EHHQ� VXFFHVVIXOO\�
XVHG� LQ�UHIUDFWRU\�FDVHV�������EDVHG�RQ�
WKH� ZHOO�NQRZQ� SDWKRJHQLF� UROH� RI� LQ-
ÁDPPDWRU\�F\WRNLQHV�LQ�$26'������
6SHFLÀFDOO\�� WKH� DFWLYLW\� RI� ,/���� KDV�
EHHQ�OLQNHG�WR�WKH�SDWKRJHQHVLV�RI�V\V-
WHPLF�LQÁDPPDWRU\�GLVHDVHV�FKDUDFWHU-
LVHG� E\� UHFXUUHQW� IHYHUV�� OHXFRF\WRVLV��
DQG�HOHYDWHG�DFXWH�SKDVH�SURWHLQV��GXH�
WR�WKH�UDSLG�DQG�VXVWDLQHG�UHVROXWLRQ�RI�
V\VWHPLF�DQG�ORFDO�LQÁDPPDWLRQ�WKDW�LV�
REVHUYHG� XSRQ� LQKLELWLRQ� RI� ,/��� ����
�����7KH�FOLQLFDO�DQG�PROHFXODU�DQDOR-
JLHV�RI�$26'�ZLWK� WKHVH�GLVHDVHV��HV-
SHFLDOO\� ZLWK� V\VWHPLF�RQVHW� MXYHQLOH�
LGLRSDWKLF� DUWKULWLV� �6-,$�� ������ SUR-
YLGHV� WKH� UDWLRQDOH� RI� LQKLELWLQJ� ,/���
LQ� WKHVH� SDWLHQWV� ������ $QDNLQUD� LV� D�
UHFRPELQDQW� KXPDQ� QRQ�JO\FRV\ODWHG�
,/��� UHFHSWRU� DQWDJRQLVW� EORFNLQJ� WKH�
ELQGLQJ�RI�ERWK�,/��Ơ�DQG�,/��ơ��6HY-
HUDO�REVHUYDWLRQV�VKRZHG�LWV�HIÀFDF\�LQ�
SDWLHQWV�ZLWK�$26'�UHIUDFWRU\�WR�RWKHU�
WKHUDSLHV�����������������%XW�VR�IDU��VHY-
HUDO�XQPHW�QHHGV�FRQFHUQLQJ� WKH� WUHDW-
PHQW�RI�$26'�DV�ZHOO�DV�WKH�GHÀQLWLRQ�
RI� UHIUDFWRU\� SDWLHQWV� DQG� FOLQLFDO� RXW-
FRPHV�VWLOO�QHHG�WR�EH�IXOO\�FODULÀHG�DQG�
PDQ\�GHFLVLRQV�DUH�EDVHG�RQ�SK\VLFLDQ�
FOLQLFDO�MXGJHPHQW��RZQ�SHUVRQDO�H[SH-
ULHQFH�DQG�SDWLHQW·V�SHUVSHFWLYH��+RZ-
HYHU��ZLWK� WKH� ULVH�RI�PRGHUQ� UHVHDUFK�
PHWKRGRORJ\�� WKH� IDOODFLRXV� DVSHFWV�RI�
FOLQLFDO� MXGJHPHQW� KDYH� EHHQ� LQFUHDV-
LQJO\�HPSKDVLVHG�DQG�GXH�WR�WKHVH�OLP-
LWV�� LQ� WKLV�ZRUN��ZH� SHUIRUPHG� D� V\V-
WHPDWLF�UHYLHZ�RI�DYDLODEOH�OLWHUDWXUH�WR�
VXPPDULVH� WKH� HYLGHQFH� UHJDUGLQJ� WKH�
WUHDWPHQW�ZLWK�DQDNLQUD�LQ�$26'�

Objectives and methods 
Aims of the project
:H� GHVLJQHG� D� V\VWHPDWLF� VHDUFK� RI�
DYDLODEOH� OLWHUDWXUH� ZLWK� UHJDUG� WR� WKH�
XVH�RI�DQDNLQUD�LQ�SDWLHQWV�ZLWK�$26'��
DVVHVVLQJ�L��UDWH�RI�FRPSOHWH�UHPLVVLRQ��
LL�� &&6V�VSDULQJ� HIIHFW�� LLL�� ORQJ�WHUP�
UHWHQWLRQ�UDWH��LY��VDIHW\�

Search design 
$� VFLHQWLÀF� FRPPLWWHH� FRPSRVHG� E\�
H[SHUW� UKHXPDWRORJLVWV� �5*� DQG� /&��
DQG�ELEOLRJUDSKLF�IHOORZV��35�DQG�-6��
HVWDEOLVKHG�UHVHDUFK�TXHVWLRQV��WHPSR-
UDO�OLPLWV��RQOLQH�GDWDEDVHV��DQG�PHWK-
RGRORJ\�WR�EH�DSSOLHG�WR�WKH�V\VWHPDWLF�
OLWHUDWXUH�UHYLHZ��0HGOLQH�YLD�3XE0HG��
:HE�RI�6FLHQFH��DQG�&RFKUDQH�OLEUDU\�
ZHUH�VHDUFKHG�XS�WR���WK�$SULO�������

Search strategy 
7KH� VHDUFK� VWUDWHJ\� FRPELQHG� LQGH[HG�
DQG� IUHH�WH[W� WHUPV� IRU� $26'�� LQWHU-
YHQWLRQV� DQG� RXWFRPHV� RI� LQWHUHVW� LQ�
0HGOLQH�YLD�3XE0HG��:HE�RI�6FLHQFH��
DQG�&RFKUDQH�OLEUDU\��7KH�PDLQ�VHDUFK�
ZDV�FRQGXFWHG�LQ�0HGOLQH�YLD�3XEPHG�
XVLQJ� WKH� IROORZLQJ� VWULQJ� RI� UHVHDUFK�
WHUPV���´DGXOW�RQVHW�6WLOO·V�GLVHDVHµ�25�
´DGXOW� RQVHW� VWLOOV� GLVHDVHµ� 25� ´DGXOW�
RQVHW�6WLOO�GLVHDVHµ�25�´6WLOO·V�GLVHDVHµ�
RU� ´VWLOOV� GLVHDVHµ� RU� ´VWLOO� GLVHDVHµ�
RU� ´6WLOO·V� 'LVHDVH�� $GXOW�2QVHWµ� 25�
´DGXOW� RQVHW� 6WLOO
µ��$1'� �´DQDNLQUDµ�
25�´,QWHUOHXNLQ���5HFHSWRU�$QWDJRQLVW�
3URWHLQµ� 25� ´.LQHUHWµ��� 7KH� VHDUFK�
VWUDWHJ\� ZDV� XSGDWHG� WR� EH� ÀWWHG� ZLWK�
:HE�RI�6FLHQFH�DQG�&RFKUDQH�/LEUDU\��
)XUWKHUPRUH�� WKH�PDLQ� NH\ZRUGV�ZHUH�
XVHG�LQ�GLIIHUHQW�FRPELQDWLRQV�LQ�RUGHU�
WR�LPSURYH�WKH�VHQVLWLYLW\�RI�WKH�VHDUFK�
VWUDWHJ\�� 7KH� ELEOLRJUDSK\� RI� UHOHYDQW�
DUWLFOHV�ZDV�DOVR�KDQG�VHDUFKHG�IRU�RWK-
HU�SRVVLEOH�VXLWDEOH�VWXGLHV��

Eligibility criteria 
7R� EH� LQFOXGHG� LQ� WKH� V\VWHPDWLF� UH-
YLHZ�RI�OLWHUDWXUH��65/���VWXGLHV�KDG�WR�
PHHW� WKH� IROORZLQJ� LQFOXVLRQ� FULWHULD��
VWXG\� GHVLJQ�� UDQGRPLVHG� FRQWUROOHG�
WULDO�� REVHUYDWLRQDO� FRKRUW� VWXGLHV� RU�
FDVH�VHULHV�UHFUXLWLQJ����SDWLHQWV��DV�UH-
SRUWHG� LQ� SUHYLRXV�PHWD�DQDO\VLV� ������
SRSXODWLRQ�� VWXGLHV� HQUROOLQJ� SDWLHQWV�
ZLWK� $26'�� LQWHUYHQWLRQ�� DQDNLQUD��
FRPSDULVRQ�� DVVHVVPHQW� RI� WKH� UDWH� RI�
UHVSRQVH� DIWHU� D� PLQLPXP� IROORZ�XS�
!��ZHHNV��VLQFH�WKH�PDMRULW\�RI�VWXGLHV�
ZDV�FKDUDFWHULVHG�E\�D�VLQJOH�DUP���RXW-
FRPH��L��FRPSOHWH�UHPLVVLRQ��LL��&&6V�
VSDULQJ� HIIHFW�� LLL�� ORQJ�WHUP� UHWHQWLRQ�
UDWH�� LY�� VDIHW\�� � &RPSOHWH� UHPLVVLRQ�
ZDV�GHÀQHG�DFFRUGLQJ� WR�SUH�VSHFLÀHG�
GHÀQLWLRQ�H[SOLFLWO\�GHÀQHG�EHIRUH� WKH�
VWXG\� HQWU\�� &&6V�VSDULQJ� HIIHFW� ZDV�
GHÀQHG�DV�WKH�DELOLW\�RI�DQDNLQUD�WR�UH-

GXFH� DQG�RU� GLVFRQWLQXH� WKH� LQWDNH� RI�
V\VWHPLF�&&6V��7KH�GUXJ�UHWHQWLRQ�UDWH�
�'55��ZDV�GHÀQHG�DV�WKH�SURSRUWLRQ�RI�
SDWLHQWV� PDLQWDLQLQJ� WKH� WKHUDS\� ZLWK�
DQDNLQUD� LQ� WKH� ORQJ�WHUP��6DIHW\�HQG-
SRLQWV�LQFOXGHG�WKH�FRXQW�RI�DOO�UHSRUWHG�
DGYHUVH� HYHQWV� �$(V��� WKH� QXPEHU� RI�
SDWLHQWV�ZLWK�WUHDWPHQW�UHODWHG�$(V�HL-
WKHU�V\VWHPLF�RU�ORFDO�DQG�VHULRXV�$(V��
GHÀQHG� DFFRUGLQJ� WR� :+2� ,QWHUQD-
WLRQDO�&ODVVLÀFDWLRQ�IRU�3DWLHQWV�6DIHW\��
%ULHÁ\��D�VHULRXV�$(�ZDV�GHÀQHG�DV�DQ�
$(�UHVSRQVLEOH�IRU�DQ\�IDWDO�HYHQW��OLIH�
WKUHDWHQLQJ�HYHQW��SURORQJHG�KRVSLWDOL-
VDWLRQ�� SHUVLVWHQW� RU� PDUNHG� GLVDELOLW\�
RU� LQFDSDFLW\��RU�ZDV�FRQVLGHUHG�DV�DQ�
LPSRUWDQW�PHGLFDO� HYHQW��$GGLWLRQDOO\��
LQIHFWLRQV� ZHUH� FRQVLGHUHG� VHULRXV� LI�
WKH\�PHW�FULWHULD�IRU�D�VHULRXV�$(�RU�UH-
TXLUHG�LQWUDYHQRXV�DQWLELRWLFV�
2QH�IHOORZ��35��LQGHSHQGHQWO\�VFUHHQHG�
WLWOHV�DQG�DEVWUDFWV�RI� UHWULHYHG�UHFRUGV�
IRU� LQFOXVLRQ� LQ� WKH� V\VWHPDWLF� UHYLHZ��
DV�VKRZQ�LQ�)LJXUH����&RQFHUQLQJ�OLPL-
WDWLRQV��RQO\�IXOO�WH[W�YHUVLRQV�SXEOLVKHG�
LQ� (QJOLVK� ODQJXDJH� ZHUH� FRQVLGHUHG��
&RQJUHVV� DEVWUDFWV�� UHYLHZV�� HGLWRUL-
DOV��FDVH�UHSRUWV�DQG�SUH�FOLQLFDO�VWXGLHV�
ZHUH� H[FOXGHG� IRU� WKH� SXUSRVH� RI� WKLV�
ZRUN��0DQXVFULSWV�� UHWULHYHG�E\� OLWHUD-
WXUH� VHDUFK�� UHSRUWLQJ� LQVXIÀFLHQW� GDWD�
DFFRUGLQJ� WR� VHOHFWHG� 3,&2� VWUDWHJ\�
ZHUH�DOVR�H[FOXGHG�IURP�WKH�UHYLHZ��

6WXG\�LGHQWLÀFDWLRQ�DQG�GDWD�
extraction 
$IWHU�VFUHHQLQJ�DQG�VHOHFWLRQ��GDWD�H[-
WUDFWLRQ�ZDV�SHUIRUPHG�E\�IHOORZV��35�
DQG� -6�� DQG� LQGHSHQGHQWO\� YHULÀHG�E\�
H[SHUW�UKHXPDWRORJLVWV��5*�DQG�/&���,Q�
WKH�VWXGLHV��LQ�ZKLFK�SDWLHQWV�XQGHUZHQW�
VHTXHQWLDO� WUHDWPHQW� ZLWK� E'0$5'V��
WKH� WUHDWPHQW� FDWHJRU\� ZDV� FRGLÀHG�
FRQVLGHULQJ�WKH�E'0$5'�WR�ZKLFK�WKH�
SDWLHQW�ZDV�H[SRVHG�IRU�D�ORQJHU�SHULRG��
)LQDOO\��WKH�UHVXOWV�RI�WKH�DQDO\VLV�RI�OLW-
HUDWXUH�ZDV�VXPPDULVHG�DQG�SUHVHQWHG�
WR� DQ� H[SDQGHG� ZRUNLQJ� JURXS� ZLWK�
RWKHU�DXWKRUV��&&��6&��/'��',��),��*/��
DQG�36��DQG�IXUWKHU�LQSXWV�ZHUH�HYDOX-
DWHG��&RQÁLFWLQJ�UHVXOWV�ZHUH�DQDO\VHG�
E\� GLVFXVVLRQ� XQWLO� UHDFKLQJ� DQ� DJUHH-
PHQW�LQ�WKH�ZRUNLQJ�JURXS��

Quality assessment 
4XDOLW\� DVVHVVPHQW�ZDV�SHUIRUPHG�E\�
WZR� LQGHSHQGHQW� UHYLHZHUV� �5*� DQG�
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35��XVLQJ�WKH�4XDOLW\�$VVHVVPHQW�7RRO�
IRU� %HIRUH�$IWHU� �3UH�3RVW�� 6WXGLHV�
:LWK� 1R� &RQWURO� *URXS� SURSRVHG� E\�
WKH� 1DWLRQDO� +HDUW�� /XQJ�� DQG� %ORRG�
,QVWLWXWH���86�'HSDUWPHQW�RI�+HDOWK�	�
+XPDQ� 6HUYLFHV� �KWWSV���ZZZ�QKOEL�
QLK�JRY�KHDOWK�SUR�JXLGHOLQHV�LQ�GH-
YHORS�FDUGLRYDVFXODU�ULVN�UHGXFWLRQ�
WRROV�EHIRUH�DIWHU���$IWHU� VFRULQJ� HDFK�
LWHP�DQ�RYHUDOO�UDWH��JRRG��IDLU�RU�SRRU��
ZDV� DVVLJQHG� E\� HDFK� UHYLHZHU��'LVD-
JUHHPHQWV� DPRQJ� WKH� UHYLHZHUV� ZHUH�
UHVROYHG� E\� GLVFXVVLRQ� ZLWK� D� XQWLO�
UHDFKLQJ�D�ÀQDO�FRQVHQVXV�

Reporting method 
7KH�3UHIHUUHG�5HSRUWLQJ�,WHPV�IRU�6\V-
WHPDWLF� 5HYLHZV� DQG� 0HWD�$QDO\VHV�
JXLGHOLQHV�ZDV� IROORZHG� IRU� SUHSDULQJ�
WKH� SUHVHQW� PDQXVFULSW� >KWWS���ZZZ�
SULVPD�VWDWHPHQW�RUJ�@��

Results
Results from the analysis 
of databases
$V�GHWDLOHG�LQ�)LJXUH����WKH�DQDO\VLV�RI�
GDWDEDVHV� UHWULHYHG� ���� PDQXVFULSWV�
�0HGOLQH�YLD�3XEPHG��Q�������:HE�RI�
6FLHQFH�� Q�� �����&RFKUDQH�/LEUDU\�� Q��
���� DIWHU� VFUHHQLQJ� WLWOHV� DQG� DEVWUDFWV�
�UHPRYLQJ�GXSOLFDWHV��SUHFOLQLFDO� VWXG-
LHV��PDQXVFULSWV�ZLWK� QRW�(QJOLVK� ODQ-
JXDJH��FRQJUHVV�DEVWUDFWV��OHWWHUV�WR�WKH�
HGLWRU� ZLWKRXW� RULJLQDO� GDWD�� FDVH� UH-
SRUWV��UHYLHZV��PDQXVFULSWV�ZLWK�ZURQJ�
SRSXODWLRQ�� PDQXVFULSWV� RXW� RI� WRSLF���
��� PDQXVFULSWV� ZHUH� DVVHVVHG� IRU� HOL-
JLELOLW\� E\� DQDO\VLV� RI� IXOO�WH[WV� DQG�
���PDQXVFULSWV�ZHUH�� ÀQDOO\�� LQFOXGHG�
LQ� WKH� 65/��$PRQJVW� VHOHFWHG� PDQX-
VFULSWV����RSHQ�UDQGRPLVHG�PXOWLFHQWUH�
WULDO�ZLWK� WZR�SDUDOOHO�JURXSV������DQG�
���REVHUYDWLRQDO� VLQJOH�DUP� UHWURVSHF-
WLYH� VWXGLHV� �������� ZHUH� UHWULHYHG��
7KH� RYHUDOO� UDWH� RI� HYLGHQFH� UHWULHYHG�
E\�65/�LV�SRRU�GXH� WR� WKH�PDMRULW\�RI�
VLQJOH�DUP�SRRU�TXDOLW\�VWXGLHV��
7KH� UDWH� RI� FRPSOHWH� SUH�VSHFLÀHG� UH-
PLVVLRQ� IROORZLQJ� DQDNLQUD� ZDV� LQ-
YHVWLJDWHG� LQ� ��� PDQXVFULSWV� ���������
ZKHUHDV� LWV� &&6V�VSDULQJ� HIIHFW� LQ� ��
PDQXVFULSWV� �����������������DV�VKRZQ�
LQ� 7DEOH� ,�� 7KH� '55� RI� DQDNLQUD� LQ�
$26'�ZDV� HYDOXDWHG� LQ� �� VWXG\� ������
)LQDOO\��$(V� DQG� VHULRXV�$(V�� IROORZ-
LQJ� DQDNLQUD�� ZHUH� DVVHVVHG� LQ� WKH� ���
PDQXVFULSWV������������������������

$VVHVVLQJ�UHPLVVLRQ��&&6V�VSDULQJ�
HIIHFW��DQG�VDIHW\�RI�DQDNLQUD�LQ�D�
clinical trial on AOSD
,Q� D� UDQGRPLVHG�PXOWLFHQWUH� WULDO� ������
WKH� HIÀFDF\� RI� DQDNLQUD� versus sD-
0$5'� LQ� UHIUDFWRU\� SDWLHQWV� ZLWK�
$26'�� DIIHFWHG� E\� DFWLYH� GLVHDVH� GH-
VSLWH� WKH� WKHUDS\� ZLWK� SUHGQLVRORQH� ��
��� PJ�GD\� ZLWK� RU� ZLWKRXW� FRQFRPL-
WDQW� V'0$5'�� ZDV� DVVHVVHG� LQ� D� ���
ZHHN�VWXG\��7KH�SULPDU\�HQGSRLQW�ZDV�
WKH� DFKLHYHPHQW� RI� UHPLVVLRQ� DIWHU� ��
ZHHNV��GHÀQHG�DV�GLVDSSHDUDQFH�RI� IH-
YHU� �����&� ERG\� WHPSHUDWXUH�� LQ� WKH�
DEVHQFH�RI�16$,'V����KRXUV�EHIRUH�WR�
PHDVXUHPHQW��QRUPDOLVDWLRQ�RI�&53�DQG�
IHUULWLQ��DQG�QR�VZROOHQ�DQG�WHQGHU�MRLQW��
,Q� WKH� VWXG\�����SDWLHQWV�ZHUH�HQUROOHG�
DQG� UDQGRPLVHG� WR�DQDNLQUD� >Q ���� IH-
PDOHV����PHDQ�DJH��6'������\HDUV�������
PHGLDQ� GLVHDVH� GXUDWLRQ� �UDQJH��� ���
PRQWKV� ��²����@� RU� V'0$5'� >Q ����
IHPDOHV� ��� PHDQ� DJH� �6'��� ��� ������
PHGLDQ�GLVHDVH�GXUDWLRQ��UDQJH��������²
����@��$QDO\VLQJ�WKH�UHVXOWV��DIWHU���DQG�
���ZHHNV����RXW�RI����DQG���RXW�RI����
UHFHLYLQJ�DQDNLQUD�DQG���RXW�RI����DQG���
RXW�RI����UHFHLYLQJ�V'0$5'V�DFKLHYHG�
WKH�SULPDU\�HQGSRLQW��UHVSHFWLYHO\��'XU-
LQJ�DQ�RSHQ�ODEHO�H[WHQVLRQ��2/(��RI����
ZHHNV����RXW�RI����SDWLHQWV�WUHDWHG�ZLWK�
DQDNLQUD�DQG���RXW�RI���SDWLHQWV�WUHDWHG�
ZLWK�V'0$5'V�PDLQWDLQHG� WKH� UHPLV-
VLRQ��,Q�ERWK�JURXSV�RI�SDWLHQWV��E\�ZHHN�
����GRVDJHV�RI�&&6V�ZHUH�VLJQLÀFDQWO\�
UHGXFHG�E\�PHDQ������DQG������PJ��UH-

VSHFWLYHO\�� DQG� �� SDWLHQWV� WUHDWHG� ZLWK�
DQDNLQUD�GLVFRQWLQXHG�&&6V��FRPSDUHG�
ZLWK� QRQH� RI� SDWLHQWV� WUHDWHG�ZLWK� V'-
0$5'V�� )LQDOO\�� DVVHVVLQJ� WKH� VDIHW\��
��SDWLHQWV�H[SHULHQFHG�VHULRXV�$(V��LQ-
FOXGLQJ�WKH�ZRUVHQLQJ�RI�$26'�GXH�WR�
ODFN�RI�HIÀFDF\����RQ�DQDNLQUD�DQG�LQ���
RQ�V'0$5'V��6HYHQ�SDWLHQWV�RXW�RI����
UHFHLYLQJ� DQDNLQUD� UHSRUWHG� LQMHFWLRQ�
VLWH� UHDFWLRQV� �,65V��� DOWKRXJK� QR� RI�
WKHP�ZLWKGUHZ�IURP�WKH�VWXG\�EHFDXVH�
WKLV�$(������

Assessing remission in observational 
VWXGLHV�RI�DQDNLQUD�RQ�$26'
7KH�HIIHFWLYHQHVV�RI�DQDNLQUD�ZDV�LQYHV-
WLJDWHG� LQ�D�UHWURVSHFWLYH�)UHQFK�VWXG\�
���@�� LQ� ZKLFK� WKH� FRPSOHWH� FOLQLFDO�
UHVSRQVH�ZDV�GHÀQHG�DV� WKH�UHVROXWLRQ�
RI�V\VWHPLF�V\PSWRPV�DQG�DQ�LPSURYH-
PHQW� RI�$&5� VFRUH� E\� ����� 3DWLHQWV�
>Q ���� IHPDOHV� ���� PHDQ� DJH� �6'���
����� \HDUV� �������� PHDQ� GLVHDVH� GXUD-
WLRQ��6'�������\HDUV������@�ZHUH�HYDOX-
DWHG�GXULQJ�D�PHDQ�IROORZ�XS��UDQJH��RI�
����� ���²���� PRQWKV�� &RQFHUQLQJ� WKH�
HIIHFWLYHQHVV�����SDWLHQWV�UHVSRQGHG�WR�
DQDNLQUD����RXW�RI����SDWLHQWV�DFKLHYHG�
D�FRPSOHWH�UHVSRQVH�DW���PRQWKV�����RXW�
RI����SDWLHQWV��DW���PRQWKV��DQG���RXW�RI�
���SDWLHQWV�� DW� WKH� ODVW� IROORZ�XS� ������
7KH� ORQJ�WHUP� HIIHFWLYHQHVV� RI� DQDN-
LQUD� ZDV� DVVHVVHG� LQ� D� IXUWKHU� )UHQFK�
UHWURVSHFWLYH�VWXG\��GHÀQLQJ�WKH�UHPLV-
VLRQ�DV�WKH�GLVDSSHDUDQFH�RI�DOO�FOLQLFDO�
DQG�ODERUDWRU\�IHDWXUHV�������7KH�VWXG\�

Fig. 1. 7KH�SURFHVV�RI�VWXGLHV�VHOHFWLRQ��7KH�DQDO\VLV�RI�GDWDEDVHV�UHWULHYHG�����PDQXVFULSWV��DIWHU�
VFUHHQLQJ�WLWOHV�DQG�DEVWUDFWV�����PDQXVFULSWV�ZHUH�DVVHVVHG�IRU�HOLJLELOLW\�E\�DQDO\VLV�RI�IXOO�WH[WV�DQG�
���PDQXVFULSWV�ZHUH�LQFOXGHG�LQ�WKH�65/�
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LQFOXGHG� SDWLHQWV� >Q ���� IHPDOHV� ����
PHDQ�DJH��6'��������\HDUV���������PHDQ�
GLVHDVH�GXUDWLRQ��6'�������\HDUV������@�
ZKR�ZHUH�IROORZHG�XS�IRU�D�PHDQ�RI����
PRQWKV��$OO�SDWLHQWV�ZHUH�UHIUDFWRU\�WR�
16$,'V��&&6V��DQG�V'0$5'V��)RXU-
WHHQ� IDLOHG� WR� �� RU� PRUH� E'0$5'V�
���� HWDQHUFHSW�� �� LQÁL[LPDE�� �� DGDOL-
PXPDE��DQG��� ULWX[LPDE���$OO�SDWLHQWV�
UHVSRQGHG� WR� DQDNLQUD� DQG�� DW� WKH� ODVW�
IROORZ�XS�����SDWLHQWV�ZHUH� VWLOO�EHLQJ�
WUHDWHG�ZLWK�DQDNLQUD�����ZHUH�LQ�FRP-
SOHWH�UHPLVVLRQ��,Q���SDWLHQWV��WKH�FRP-
SOHWH�UHPLVVLRQ�LQGXFHG�WKH�GLVFRQWLQX-
DWLRQ�RI� DQDNLQUD��6L[�SDWLHQWV� WDSHUHG�
WKH�GRVDJH�RI�DQDNLQUD��ZLWK�VXVWDLQHG�
UHPLVVLRQ� LQ� �� DQG� UHODSVH� LQ� WKH� RWK-
HUV�� )XUWKHUPRUH�� D� GRVDJH� UHGXFWLRQ�
DQG�GLVFRQWLQXDWLRQ�RI�07;�ZDV�SRV-
VLEOH� LQ� �� DQG� �� SDWLHQWV�� UHVSHFWLYHO\��
ZLWKRXW�DQ�REVHUYHG� UHODSVH� ������ ,Q�D�
PRUH�UHFHQW�)UHQFK�UHWURVSHFWLYH�VWXG\��
SDWLHQWV� ZHUH� VWUDWLÀHG� DV� KDYLQJ� WZR�
GLVWLQFW�GLVHDVH�SDWWHUQV��V\VWHPLF�IRUP�
RU�FKURQLF�DUWLFXODU�IRUP��DQG�UHPLVVLRQ�
ZDV�FRQVLGHUHG�ZLWK�WKH�GLVDSSHDUDQFH�
RI�DOO�LQLWLDO�V\PSWRPV�DQG�WKH�QRUPDOL-
VDWLRQ�RI�ODERUDWRU\�DEQRUPDOLWLHV�������
7KH�VWXG\� LQFOXGHG����SDWLHQWV� WUHDWHG�
ZLWK�DQDNLQUD����DV�D�ÀUVW�OLQH�WUHDWPHQW��
��DV�D�VHFRQG�OLQH����DV�D�WKLUG�OLQH��DQG�
��DV�D�IRXUWK�OLQH��2I�WKHP�����SDWLHQWV�
DFKLHYHG� WKH� UHPLVVLRQ� DW� WKH� HQG� RI�
IROORZ�XS��$GGLWLRQDOO\��WKH�DXWKRUV�UH-
SRUWHG� WKDW� WKH� V\VWHPLF� IRUP� DQG� WKH�
DEVHQFH�RI�DUWKULWLV�FRXOG�EH�SUHGLFWLYH�
RI�JRRG�UHVSRQVH�WR�DQDNLQUD������

7KH�HIIHFWLYHQHVV�RI�DQDNLQUD�ZDV�DOVR�
DVVHVVHG�LQ�D�UHWURVSHFWLYH�*UHHN�H[SH-
ULHQFH�������LQ�ZKLFK�WKH�UHPLVVLRQ�ZDV�
GHÀQHG�DV� WKH�FRPSOHWH�GLVDSSHDUDQFH�
RI�DOO�GLVHDVH�UHODWHG�V\PSWRPV��H[FHSW�
IRU�MRLQW�HURVLRQ��3DWLHQWV��Q �������IH-
PDOHV�� PHGLDQ� DJH�� ��� \HDUV�� PHGLDQ�
GLVHDVH�GXUDWLRQ���PRQWKV��ZHUH� WUHDW-
HG� ZLWK� DQDNLQUD�� ��� LQ� FRPELQDWLRQ�
WKHUDS\�� DQDNLQUD� DQG� V'0$5'�� DQG�
�� LQ� PRQRWKHUDS\�� UHVSHFWLYHO\�� ,Q� ���
SDWLHQWV�� WKH� GLVHDVH� DFWLYLW\� UHVROYHG�
FRPSOHWHO\�ZLWKLQ�D�IHZ�GD\V��PHGLDQ�
WLPH� ���� PRQWKV��� DQG� UHVSRQVH� ZDV�
PDLQWDLQHG�XQWLO�WKH�ODVW�YLVLW�LQ�DOO�EXW�
RQH�SDWLHQW��$�FRPSOHWH�UHVSRQVH�RI�DOO�
V\PSWRPV�RI�WKH�GLVHDVH�RFFXUUHG�VXE-
VHTXHQWO\�ZLWKLQ�D�PHGLDQ�RI���PRQWKV�
LQ�����RI�SDWLHQWV��&RPSDULQJ�PRQR-
WKHUDS\� DQG� FRPELQDWLRQ� WKHUDS\�� QR�
GLIIHUHQFH�ZDV�UHWULHYHG� LQ�JRRG�FOLQL-
FDO�UHVSRQVH��'XULQJ�WKH�IROORZ�XS�>PH-
GLDQ�WLPH��UDQJH������PRQWKV�����²���@��
LQ� SDWLHQWV� DFKLHYLQJ� WKH� UHPLVVLRQ�� ��
SDWLHQWV�VSDFHG�LQIXVLRQV�DQG���SDWLHQWV�
GLVFRQWLQXHG� DQDNLQUD�� ZLWKRXW� D� ÁDUH�
RI�GLVHDVH�������
7KH� HIIHFWLYHQHVV� RI� DQDNLQUD� LQ� LQ-
GXFLQJ� WKH� UHPLVVLRQ�ZDV� LQYHVWLJDWHG�
LQ� D� UHWURVSHFWLYH� ,WDOLDQ� VWXG\� ������
LQ�ZKLFK� WKH� UHPLVVLRQ�ZDV�GHÀQHG�DV�
WKH�GLVDSSHDUDQFH�RI�DUWLFXODU�DQG�V\V-
WHPLF� PDQLIHVWDWLRQV� RI� $26'� ZLWK�
QRUPDOLVDWLRQ� RI� ODERUDWRU\� LQÁDPPD-
WRU\� PDUNHUV�� DQG� FRQFRPLWDQW� UHGXF-
WLRQ�RI�&&6V�GRVDJHV�RI�DW� OHDVW������
IURP�WKH�EDVHOLQH��IRU�DW�OHDVW���PRQWKV��

$QDNLQUD�ZDV�DGPLQLVWHUHG�DV�ÀUVW�OLQH�
E'0$5'�LQ����SDWLHQWV��DQG�ZDV�FRO-
OHFWLYHO\� XVHG� LQ� DOO� SDWLHQWV� ���� WUHDW-
PHQW� FRXUVHV��� FRQVLGHULQJ� DOO� WKH�E'-
0$5'V�DVVHVVHG�LQ�WKH�VWXG\��UHVXOWLQJ�
LQ����RXW�RI����UHVSRQVHV��7KH�UHVSRQVH�
WR� DQDNLUD� ZDV� SURPSWO\� REVHUYHG��
ZLWKLQ�GD\V�RI�WUHDWPHQW�LQLWLDWLRQ��$QD-
O\VLQJ�WKH�UHVXOWV�RI�WKH�VWXG\��DVVLJQLQJ�
WKH�WUHDWPHQW�FDWHJRU\�DFFRUGLQJ�WR�WKH�
GUXJ�WR�ZKLFK�WKH�SDWLHQW�ZDV�H[SRVHG�
IRU�D�ORQJHU�SHULRG�����RXW�RI����SDWLHQWV�
DFKLHYHG�WKH�FRPSOHWH�UHPLVVLRQ��$QDN-
LQUD�ZDV�PDLQWDLQHG�DV�PRQRWKHUDS\�LQ�
��SDWLHQWV����SDWLHQWV�RI�WKHP�DFKLHYHG�
D� VXVWDLQHG� FRPSOHWH� UHPLVVLRQ� OHDG-
LQJ�WR�WKH�GLVFRQWLQXDWLRQ�RI�V'0$5'��
)XUWKHUPRUH�� GLVFRQWLQXDWLRQ� RU� WDSHU-
LQJ�RI�07;�ZDV�UHSRUWHG�LQ���SDWLHQWV�
UHFHLYLQJ� DQDNLQUD�� 6LPLODUO\�� F\FOR-
VSRULQH�$�ZDV�GLVFRQWLQXHG�LQ���SDWLHQWV�
UHFHLYLQJ� DQDNLQUD� DQG� DFKLHYLQJ� WKH�
UHPLVVLRQ�������,Q�D�PRUH�UHFHQW�,WDOLDQ�
UHWURVSHFWLYH� VWXG\� ������ UHVSRQVH�ZDV�
FRQVLGHUHG�FRPSOHWH��OHDGLQJ�WR�WKH�UH-
PLVVLRQ�� ZLWK� WKH� GLVDSSHDUDQFH� RI� DOO�
FOLQLFDO� PDQLIHVWDWLRQV� RI� GLVHDVH� DQG�
QRUPDOLVDWLRQ� RI� ODERUDWRU\� LQÁDPPD-
WRU\�PDUNHUV��7KLV�LV�WKH�ODUJHVW�FRKRUW�
DYDLODEOH� LQ� OLWHUDWXUH� RI� SDWLHQWV� ZLWK�
$26'�ZKR�ZHUH�WUHDWHG�ZLWK�DQDNLQUD�
>Q ����� ��� IHPDOHV�� PHDQ� DJH� �6'���
����� \HDUV� ������@�� &RQFHUQLQJ� WKH�
FOLQLFDO�UHVSRQVH��DQDNLQUD�SULPDU\�DQG�
VHFRQGDU\�LQHIÀFDF\��DIWHU����PRQWKV�RI�
WUHDWPHQW�� ZDV� ��� RXW� RI� ���� ��������
DQG����RXW�RI�������������UHVSHFWLYHO\��

Table I. 5DWH�RI�FRPSOHWH�UHPLVVLRQ�DQG�&&6V�VSDULQJ�HIIHFW�DIWHU�WUHDWPHQW�ZLWK�DQDNLQUD�LQ�$26'�

)LUVW�$XWKRU� <HDU� 7\SH�RI�6WXG\� &ODVVLÀFDWLYH� 1XPEHU� &RPSOHWH�� 7\SH�RI�&&6�� 'DLO\�'RVDJH� 'DLO\�'RVDJH� Percentage

� � � FULWHULD� RI�SDWLHQWV� UHPLVVLRQ� � 3UH
� 3RVW
� RI�&&6V
          discontinua 

� � � � � � � � � WLRQ�Q����

/HTXHUUH�7������� ����� 5HWURVSHFWLYH�VWXG\� <DPDJXFKL� ��� ��������� 3UHGQLVRQH�3UHGQLVRORQH� ����������PJ� ��������PJ� �������
/DVNDUL�.������� ����� 5HWURVSHFWLYH�VWXG\� <DPXJXFKL� ��� ��������� 0HWK\OSUHGQLVRORQH� ����������PJ� ��������PJ� ��������
,OLRX�&������� ����� 5HWURVSHFWLYH�VWXG\� <DPDJXFKL��)DXWUHO��� ��� ���������� 15� 15� 15� 15
� � � &XVK�
*LDPSLHWUR�&������� ����� 5HWURVSHFWLYH�VWXG\� <DPDJXFKL��)DXWUHO� ��� ��������� 3UHGQLVRQH� ����������PJ� ��������PJ� 15
2UWL]�6DQMXDQ�)������� ����� 5HWURVSHFWLYH�VWXG\� <DPDJXFKL� ��� 15� 3UHGQLVRQH� ��������²������PJ� ����²����PJ� 15
*HUIDXQG�9DOHQWLQ�9������� ����� 5HWURVSHFWLYH�VWXG\� <DPDJXFKL� �� �������� 15� 15� 15� 15
&DYDOOL�*������� ����� 5HWURVSHFWLYH�VWXG\� <DPDJXFKL� ��� ��������� 3UHGQLVRQH� ������������PJ� ����������PJ� �������
5RVVL�6HPHUDUR�/������� ����� 5HWURVSHFWLYH�VWXG\� 15� ��� ��������� 15� 15� 15� 15
9LWDOH�$������� ����� 5HWURVSHFWLYH�VWXG\� 15� ��� ��������� 15� 15� 15� 15
6IULVR�3������� ����� 5HWURVSHFWLYH�VWXG\� <DPDJXFKL� ��� ��������� 15� 15� 15� 15
'DOO·$UD�)������� ����� 5HWURVSHFWLYH�VWXG\� <DPDJXFKL� ��� ���������� 3UHGQLVRQH� ������������PJ� ����������PJ� �������
&RODIUDQFHVFR�6������� ����� 5HWURVSHFWLYH�VWXG\� <DPDJXFKL� ���� ������������ 3UHGQLVRQH� �����������PJ� ��������PJ� ��������
9HUFUX\VVH�)������� ����� 5HWURVSHFWLYH�VWXG\� <DPDJXFKL��)DXWUHO� ��� ����������� 15� 15� 15� ���������


GDWD�DUH�UHSRUWHG�DV�PHDQ���6'�RU�PHGLDQ��UDQJH��DFFRUGLQJ�WR�WKH�UHVXOWV�UHSRUWHG�LQ�HDFK�VWXG\�RI�GDLO\�LQWDNH�RI�&&6V�
&&6V��FRUWLFRVWHURLGV��15��QRW�UHSRUWHG��$26'��$GXOW�RQVHW�6WLOO·V�GLVHDVH��6'��VWDQGDUG�GHYLDWLRQ��



�Clinical and Experimental Rheumatology 2020

Anakinra in AOSD / R. Giacomelli et al.

$W� WKH� VDPH� WLPH�SRLQW�����RXW�RI�����
SDWLHQWV� �������� ZHUH� VWLOO� UHFHLYLQJ�
DQDNLQUD�� &RQVLGHULQJ� WKH� ODVW� REVHU-
YDWLRQ�RI�SDWLHQWV�� WKH�DXWKRUV�UHSRUWHG�
WKDW����RXW�RI�����SDWLHQWV���������ZHUH�
VWLOO�EHLQJ�WUHDWHG�ZLWK�DQDNLQUD��DQG����
��������KDG�GLVFRQWLQXHG�DQDNLQUD��DI-
WHU�D�PHDQ�GXUDWLRQ��6'��RI�WUHDWPHQW�RI�
����� �������PRQWKV��7KH� UHPLVVLRQ� OHG�
WR�WKH�GLVFRQWLQXDWLRQ�RI�DQDNLQUD�LQ����
RXW�RI����FDVHV����������$QDNLQUD�ZDV�
HPSOR\HG�DV� VHFRQG�OLQH�E'0$5'� LQ�
���RXW�RI��������������LQ�WKRVH�SDWLHQWV��
DQDNLQUD� VKRZHG� HIIHFWLYHQHVV� LQ� LP-
SURYLQJ� FOLQLFDO� PDQLIHVWDWLRQV� DQG� LQ�
QRUPDOLVLQJ� LQÁDPPDWRU\� ODERUDWRU\�
PDUNHUV��0HWKRWUH[DWH� �07;��ZDV� WKH�
PRVW� IUHTXHQW� V'0$5'� XVHG� EHIRUH�
WUHDWPHQW�ZLWK�DQDNLQUD�>���RXW�RI�����
�������@�� 7KH� SHUFHQWDJH� RI� SDWLHQWV�
UHFHLYLQJ� V'0$5'V� GHFUHDVHG� DW� WKH�
HQG� RI� IROORZ� XS� �EDVHOLQH�� ������ YV�
HQG�RI� IROORZ�XS���������� ,Q� DGGLWLRQ��
WKH�FOLQLFDO�UHVSRQVH�GLG�QRW�GLIIHU�ZKHQ�
SDWLHQWV�ZHUH�VWUDWLÀHG�DQG�DQDO\VHG�DF-
FRUGLQJ�WR�DJH��JHQGHU��GLVHDVH�SDWWHUQ��
PRQRWKHUDS\� RU� FRPELQDWLRQ� WKHUDS\�
������
)LQDOO\�� WKH� UDWH� RI� UHPLVVLRQ� RI� WUHDW-
PHQW�ZLWK�DQDNLQUD�ZDV�LQYHVWLJDWHG�LQ�
IXUWKHU� VWXGLHV� UHWULHYHG� E\� WKH� 65/��
QRQ�SULPDULO\� GHVLJQHG� WR� DVVHVV� WKH�
UDWH� RI� UHPLVVLRQ� ��������� ,Q� WKHVH�
ZRUNV�� PDLQO\� DLPHG� DW� GHVFULELQJ�
FOLQLFDO�IHDWXUHV�DQG�SURJQRVWLF�IDFWRUV��
D� ODUJH� SHUFHQWDJH� RI� SDWLHQWV� WUHDWHG�
ZLWK� DQDNLQUD� DFKLHYHG� WKH� UHPLVVLRQ��
DV�VKRZQ�LQ�7DEOH�,��

7KH�&&6V�VSDULQJ�HIIHFW�RI�DQDNLQUD�
in observational studies on AOSD
7KH� &&6V�VSDULQJ� HIIHFW� RI� DQDNLQUD�
ZDV�LQYHVWLJDWHG�LQ���PDQXVFULSWV�����
���� ���� ����� LQFOXGHG� LQ� WKH� SUHVHQW�
UHSRUW�� DV� VKRZQ� LQ� 7DEOH� ,�� 2I� WKHVH�
VWXGLHV�� �� DOVR� LQYHVWLJDWHG� WKH� FRP-
SOHWH� UHPLVVLRQ�� 7KH� VWXG\�� ZKLFK� LV�
QRW� LQFOXGHG� LQ� WKH� SUHYLRXV� VHFWLRQ��
LV�D�UHWURVSHFWLYH�6SDQLVK�VWXG\�>Q ����
IHPDOHV�����PHDQ�DJH��6'��������\HDUV�
����@� ������ 7KH� DXWKRUV� VKRZHG� WKDW�
DQDNLQUD� OHG� WR� D� UDSLG� FOLQLFDO� UH-
VSRQVH�� 3DUDOOHOLQJ� ZLWK� FOLQLFDO� LP-
SURYHPHQW��D�VLJQLÀFDQW�&&6V�VSDULQJ�
HIIHFW� RI� DQDNLQUD� ZDV� UHSRUWHG�ZKHQ�
EDVHOLQH� GRVDJHV� RI� &&6V� ZHUH� FRP-
SDUHG� ZLWK� WKRVH� DIWHU� ��� PRQWKV� RI�

WKH� VWXG\� >EDVHOLQH��PHGLDQ���� �����²
������PJ�vs.�HQG�RI�IROORZ�XS��PHGLDQ�
�� ��²����PJ@� ������6LPLODUO\�� LQ�RWKHU�
REVHUYDWLRQDO� VWXGLHV� ����� ���� ��������
D�VLJQLÀFDQW�GHFUHDVH�RI�&&6V�GRVDJH�
ZDV� REVHUYHG� LQ� SDWLHQWV� WUHDWHG� ZLWK�
DQDNLQUD�� ,QWHUHVWLQJO\�� LW�KDV�EHHQ� UH-
SRUWHG� WKDW� D� SHUFHQWDJH� RI� SDWLHQWV��
DERXW� ���� ����������� GLVFRQWLQXHG�
&&6V� ZLWKRXW� H[SHULHQFLQJ� D� ÁDUH� RI�
GLVHDVH������������������

7KH�ORQJ�WHUP�UHWHQWLRQ�UDWH�
RI�DQDNLQUD�LQ�DQ�REVHUYDWLRQDO�
study on AOSD
$V�IDU�DV�WKH�'55�RI�DQDNLQUD�LQ�$26'�
LV�FRQFHUQHG��ZH�IRXQG�RQO\���VWXG\�UH-
SRUWLQJ� ORQJ�WHUP� '55� ������ 3DWLHQWV�
HQUROOHG�LQ�WKH�SUHVHQW�VWXG\�DUH�DOPRVW�
RYHUODSSLQJ�ZLWK�WKRVH�SUHYLRXVO\�SUH-
VHQWHG� LQ� DQRWKHU� UHWURVSHFWLYH� VWXG\�
RQ� HIÀFDF\� DQG� VDIHW\� RI� DQDNLQUD� LQ�
$26'� ������ 3DWLHQWV� ���� PDOHV�� ���
IHPDOHV�� ZHUH� WUHDWHG� ZLWK� DQDNLQUD�
IRU�D�PHDQ�SHULRG� �6'��RI������ �������
PRQWKV�ZHUH�HQUROOHG��>Q ������IHPDOHV�
����PHDQ�DJH� �6'�������� �������\HDUV@�
DQG� DVVHVVHG� IRU� '55�� 7KH� DXWKRUV�
GHVFULEHG�DQ�RYHUDOO�'55�RI�������DW�
���PRQWK�DQG�������DW�����PRQWK�DV-
VHVVPHQWV�� UHVSHFWLYHO\�� $IWHU� H[FOXG-
LQJ�SDWLHQWV��ZKR�GLVFRQWLQXHG�DQDNLQUD�
GXH� WR� SURORQJHG� UHPLVVLRQ�� DQDNLQUD�
'55�UHVXOWHG�WR�EH�������DQG�������DW�
���PRQWK�DQG�����PRQWK�DVVHVVPHQWV��
UHVSHFWLYHO\�������

7KH�VDIHW\�RI�DQDNLQUD�LQ�
observational studies on AOSD
7KH�SUHVHQFH�RI�$(V�DQG�VHULRXV�$(V��
LQFOXGLQJ� PRUWDOLW\� ZHUH� UHSRUWHG� LQ�

WKH� ��� PDQXVFULSWV�� WKH� PDMRULW\� RI�
VHOHFWHG� VWXGLHV� DVVHVVLQJ� WKH� HIÀFDF\�
�������� ������� ���� �����7DEOH� ,,,� VXP-
PDULVHV� VDIHW\� SURÀOH� IRU� WKH� VHOHFWHG�
VWXGHV��$(V�ZHUH�UHSRUWHG�LQ����RXW�RI�
����SDWLHQWV����������ZKHUHDV�VHULRXV�
$(V�ZHUH�GHVFULEHG�LQ����RXW�RI�����SD-
WLHQWV����������7DEOH�,9�GHWDLOV�WKH�$(V�
UHSRUWHG�E\�HDFK�VWXG\��7KH�PDMRULW\�RI�
$(V�FRQVLVWHG�LQ����,65V�DQG����JHQHU-
DOLVHG�VNLQ� UDVKHV��7KH� UHPDLQLQJ�$(V�
ZHUH� UHSUHVHQWHG�PDLQO\� E\� LQIHFWLRQV�
�Q ������ZKHUHDV�VHULRXV�LQIHFWLRQV�KDG�
EHHQ� UHSRUWHG� LQ����SDWLHQWV��SQHXPR-
QLD� �Q ���� RVWHRP\HOLWLV� RI� D� SKDODQ[�
�Q ���� YDULFHOOD� ]RVWHU� YLUXV� UHDFWLYD-
WLRQ��Q ����JOXWHDO�DEVFHVV��Q ����7KUHH�
SDWLHQWV� GHYHORSHG� D� VHYHUH� XUWLFDULDO�
UHDFWLRQ�DIWHU� WKH�ÀUVW�PRQWKV�RI� WUHDW-
PHQW����SDWLHQW�DW�����PRQWKV�DQG���RWK-
HUV� DW� ��PRQWKV�� ������$PRQJ� VWXGLHV�
UHFRUGLQJ�VHULRXV�$(V����FDVHV�RI�GHDWK�
ZHUH�UHSRUWHG�������

Discussion
'XULQJ�$26'��&&6V� DUH� ODUJHO\� XVHG�
DV�ÀUVW�OLQH� WKHUDS\��EXW�VR� IDU��DURXQG�
����RI�SDWLHQWV�GHYHORS�D�FKURQLF�SDW-
WHUQ�� DQG� D� VLJQLÀFDQW� SHUFHQWDJH� RI�
WKHVH�SDWLHQWV�PD\�GLH�IRU�YLVFHUDO�FRP-
SOLFDWLRQV� RI� WKH� GLVHDVH� DQG�RU� GHYHO-
RSLQJ�0$6��$W�SUHVHQW��&&6V�VHHP�WR�
EH� DEOH� WR� FRQWURO� RQO\� D� PLQRULW\� RI�
WKH� SDWLHQWV�� WKXV� VXJJHVWLQJ� WKH� QHHG�
RI�DGGLWLRQDO�WKHUDSLHV����������'XH�WR�
WKH�LPSRUWDQW�SDWKRJHQLF�UROH�RI�,/����
LQ�$26'�����������LQ�WKLV�65/��ZH�DQD-
O\VHG�WKH�FOLQLFDO�XVHIXOQHVV�RI�DQDNLQ-
UD��DQ�,/���LQKLELWRU��LQ�WKH�WUHDWPHQW�RI�
WKHVH�SDWLHQWV�
$QDO\VLQJ� WKH� FOLQLFDO� UHVSRQVH�� WKHUH�

Table II. $(V�DQG�VHULRXV�$(V�GXULQJ�WUHDWPHQW�ZLWK�DQDNLQUD�

)LUVW�$XWKRU� <HDU� 7\SH�RI�6WXG\� 1XPEHU�RI� $(V� 6HULRXV�$(V
� � � SDWLHQWV� �Q����� Q����

/HTXHUUH�7������� ����� 5HWURVSHFWLYH�VWXG\� ��� ���������� ������
/DVNDUL�.������� ����� 5HWURVSHFWLYH�VWXG\� ��� ��������� �������
,OLRX�&������� ����� 5HWURVSHFWLYH�VWXG\� ��� 15� ������
*LDPSLHWUR�&������� ����� 5HWURVSHFWLYH�VWXG\� ��� ��������� ������
*HUIDXQG�9DOHQWLQ�9������� ����� 5HWURVSHFWLYH�VWXG\� �� ���������� ������
2UWL]�6DQMXDQ�)������� ���� 5HWURVSHFWLYH�VWXG\ ��� ����������� ��������
&DYDOOL�*������� ����� 5HWURVSHFWLYH�VWXG\� ��� �������� ������
5RVVL�6HPHUDUR�/������� ����� 5HWURVSHFWLYH�VWXG\� ��� 15� ��������
9LWDOH�$������� ����� 5HWURVSHFWLYH�VWXG\� ��� 15� ��������
'DOO·$UD�)������� ����� 5HWURVSHFWLYH�VWXG\� ��� �� ������
&RODIUDQFHVFR�6������� ����� 5HWURVSHFWLYH�VWXG\� ���� ����������� ��������

$(V��DGYHUVH�HYHQWV��15��QRW�UHSRUWHG��$26'��$GXOW�RQVHW�6WLOO·V�GLVHDVH�
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LV�HYLGHQFH�WKDW�DERXW���������������
RI� SDWLHQWV� WUHDWHG� ZLWK� DQDNLQUD� ZLWK�
$26'�PD\� DFKLHYH� UHPLVVLRQ��$� GUD-
PDWLF�LPSURYHPHQW�LV�XVXDOO\�REVHUYHG�
LQ� DOO� GLVHDVH�UHODWHG� PDQLIHVWDWLRQV�
ZLWKLQ�WKH�ÀUVW�PRQWK�RI�WUHDWPHQW�ZLWK�
DQDNLQUD�� IURP� D� IHZ� KRXUV� DIWHU� WKH�
ÀUVW�LQMHFWLRQ�XS�WR�WZR�PRQWKV�RI�WUHDW-
PHQW��7KLV�LV�XVXDOO\�IROORZHG�E\�QRU-
PDOLVDWLRQ� RI� LQÁDPPDWRU\� ODERUDWRU\�
PDUNHUV��ZLWKLQ� WKH�ÀUVW� WKUHH�PRQWKV��
IURP�RQH�ZHHN�WR�WZR�PRQWKV����������
2I� LPSRUWDQFH�� LQ� WKLV� V\VWHPDWLF� UH-
YLHZ�RI�WKH�OLWHUDWXUH��WKH�DQDO\VHG�GDWD�
VXJJHVW�WKH�XVH�RI�DQDNLQUD�LQ�RUGHU�WR�
DFKLHYH�D�JRRG�FOLQLFDO� UHVSRQVH�HVSH-
FLDOO\� LQ� WKRVH� SDWLHQWV� ZLWK� D� KLJKHU�
ULVN�RI�PRUWDOLW\�FKDUDFWHUL]HG�E\�PXO-
WLSOH� GUXJ� UHVLVWDQFHV� DQG� ORQJ�WHUP�
GXUDWLRQ�� )XUWKHUPRUH�� WKH� UHVXOWV� GLG�
QRW�VKRZ�DQ\�GLIIHUHQFH�LQ�WKH�DFKLHYH-
PHQW� RI� UHPLVVLRQ�� EHWZHHQ� SDWLHQWV�
WUHDWHG� ZLWK� RU� ZLWKRXW� FRPELQDWLRQ�
WKHUDS\�� KLJKOLJKWLQJ� WKH� HIIHFWLYHQHVV�
RI�DQDNLQUD�DV�PRQRWKHUDS\��7KH�'55��

GHÀQHG� DV� WKH� SURSRUWLRQ� RI� SDWLHQWV�
ZKR�PDLQWDLQ�WKH�VDPH�GUXJ�LQ�D�JLYHQ�
WLPH�SHULRG��LV�DQRWKHU�WRRO�IRU�HYDOXDW-
LQJ�HIIHFWLYHQHVV�DQG�VDIHW\�RI�VSHFLÀF�
WKHUDSLHV�� 7KH� RQO\� VWXG\� LQYHVWLJDW-
LQJ� ORQJ�WHUP� DQDNLQUD� UHWHQWLRQ� UDWH�
VKRZHG� D� JRRG� RYHUDOO� '55� ZLWK� DQ�
HVWLPDWHG�SUREDELOLW\�RI�����WR�PDLQ-
WDLQ� WKH� WUHDWPHQW� LQ� D� ��\HDU� SHULRG��
,QWHUHVWLQJO\��WKH�DXWKRUV�GLG�QRW�GHWHFW�
VLJQLÀFDQW� GLIIHUHQFHV� EHWZHHQ�PRQR-
WKHUDS\� DQG� FRPELQDWLRQ� WKHUDS\�ZLWK�
V'0$5'V�DQG�EHWZHHQ�QDwYH�SDWLHQWV�
WR�E'0$5'�DQG�WKRVH�SUHYLRXVO\�H[-
SRVHG�WR�RWKHU�E'0$5'V������
$QDO\VLQJ� WKH� GDWD� GHULYHG� IURP� WKH�
6-,$�� WKH� MXYHQLOH� FRXQWHUSDUW� RI�
$26'��ZH�PD\�REVHUYH�D�KLJK�UDWH�RI�
UHPLVVLRQ� E\� HDUO\� DGPLQLVWUDWLRQ� RI�
DQDNLQUD�� ZLWKLQ� WKH� ÀUVW� WZR� PRQWKV�
RI�WKH�GLVHDVH�����������)XUWKHUPRUH��D�
ODUJH� SHUFHQWDJH� RI� WKHVH� HDUO\�WUHDWHG�
SDWLHQWV�� DFKLHYHG� D� ORQJ�WHUP� GUXJ�
IUHH� UHPLVVLRQ� ����� ����7KLV�ÀQGLQJ� LV�
OLNHO\�WR�VXJJHVW�WKH�SUHVHQFH�RI�D�́ ZLQ-

GRZ�RI�RSSRUWXQLW\µ��ZKHQ�LW�FRXOG�EH�
SRVVLEOH�WR�PRGLI\�WKH�QDWXUDO�KLVWRU\�RI�
WKH�GLVHDVH��:H�PD\�VSHFXODWH�WKDW�VLP-
LODUO\� WR� WKH�SDHGLDWULF�GLVHDVH�� DOVR� LQ�
WKH�DGXOW�IRUP��DQ�HDUO\�WUHDWPHQW�ZLWK�
DQDNLQUD�PD\�PRGLI\�WKH�QDWXUDO�FRXUVH�
RI�WKH�GLVHDVH��,Q�IDFW��GXULQJ�WKH�HDUO\�
SKDVHV�RI�LQÁDPPDWRU\�GLVHDVHV��LI�DS-
SURSULDWH�WUHDWPHQW�LV�DGPLQLVWHUHG��WKH�
DFXWH� LQÁDPPDWRU\� SURFHVV� FRXOG� EH�
VZLWFKHG�RII��WKXV�UHDFKLQJ�DQ�´LPPX-
QRORJLFDO� UHPLVVLRQµ� DQG� DYRLGLQJ� WKH�
GHYHORSPHQW�RI�D�FKURQLF�LQÁDPPDWRU\�
SURFHVV�������,Q�IDFW��WKH�HDUO\�LQWHUYHQ-
WLRQ�ZLWK�E'0$5'V�PD\�LQGXFH�ODUJHU�
DQG�VXVWDLQHG�ORQJ�WHUP�LPSURYHPHQWV��
WKDQ� GHOD\HG� DGPLQLVWUDWLRQ� ����� �����
7KH�HDUO\�VXSSUHVVLRQ�RI�WKH�LQÁDPPD-
WRU\�SURFHVV�E\�DQDNLQUD� FRXOG� LQGXFH�
D�VLJQLÀFDQW�UHGXFWLRQ�RI�WKH�HFRQRPLF�
EXUGHQ�RI�WKH�GLVHDVH��HVWLPDWHG�DURXQG�
������� IRU� HDFK� KRVSLWDOLVDWLRQ� ������
DQG� SUREDEO\� DOVR� GHFUHDVLQJ� WKH� LQ-
GLUHFW� FRVWV�� ZKLFK� DUH� VWLOO� QRW� IXOO\�
HYDOXDWHG��'XH�WR�WKHVH�HOHYDWHG�FRVWV��
VHDUFKLQJ� IRU� WKH� PRVW� FRVW�HIIHFWLYH�
WKHUDSHXWLF� VWUDWHJ\� LV� DQ� XQPHW� QHHG��
$GGLWLRQDOO\�� ZKHQ� FRPSDUHG� ZLWK�
&&6V� DQG� V'0$5'V�� WKH� KLJKHU� FRVW�
RI� WUHDWPHQW� ZLWK� DQDNLQUD� ZRXOG� EH�
EDODQFHG�E\�WKH�KLJKHU�UDWH�RI�H[SHFWHG�
UHPLVVLRQ�� GHFUHDVLQJ� WKH� UDWH� RI� SD-
WLHQWV�GHYHORSLQJ�WKH�FKURQLF�SDWWHUQ�RI�
WKH�GLVHDVH��WKH�UHFXUUHQFH�RI�KRVSLWDOL-
VDWLRQ��DQG�WKH�OLIH�WKUHDWLQJ�FRPSOLFD-
WLRQV�����������,Q�IDFW��DOWKRXJK�WKLV�RXW-
FRPH�ZDV�QRW�VSHFLÀFDOO\� LQYHVWLJDWHG�
IRU� WKH� SXUSRVHV� RI� WKH� SUHVHQW� 65/��
IHZ�FDVHV�RI�0$6�ZHUH�UHSRUWHG�LQ�WKH�
VHOHFWHG� VWXGLHV� ZKHQ� FRPSDUHG� ZLWK�
DYDLODEOH� OLWHUDWXUH����������,Q�SDWLHQWV�
ZLWK�$26'� WUHDWHG�ZLWK� DQDNLQUD�� WKH�
UDWH�RI�0$6�VHHPV�WR�EH�GLIIHUHQW�FRP-
SDUHG�ZLWK�SDWLHQWV�ZLWK�6-,$�HQUROOHG�
LQ�FOLQLFDO�WULDO�DQG�WUHDWHG�E\�GLIIHUHQW�
,/���LQKLELWRUV�LQFOXGLQJ�FDQDNLQXPDE��
D� KXPDQ� PRQRFORQDO� DQWL�,/��ơ� DQWL-
ERG\�� DQG� ULORQDFHSW�� D� GLPHULF� IXVLRQ�
SURWHLQ�� 'HVSLWH� D� FOLQLFDO� EHQHÀW� UH-
SRUWHG�LQ�6-,$�FOLQLFDO�WULDOV��WKH�RFFXU-
UHQFH�RI�0$6�ZDV�KLJKHU�WKDQ�LQ�VWXG-
LHV�ZLWK� DQDNLQUD� DQG�PDLQO\� UHSRUWHG�
DIWHU� LQIHFWLRXV� HSLVRGHV� ����� �����$O-
WKRXJK�WKHVH�GDWD�FRXOG�VXJJHVW�GLVVLP-
LODU� HIIHFWV� RQ�0$6� E\� GLIIHUHQW� ,/���
LQKLELWRUV� ����� ����� IXUWKHU� VWXGLHV� DUH�
QHFHVVDU\�WR�HQWLUHO\�FODULI\�WKLV�LVVXH��

Table III. 'HVFULSWLRQ�RI�$(V�DQG�VHULRXV�$(V�GXULQJ�WUHDWPHQW�ZLWK�DQDNLQUD�

)LUVW�$XWKRU� <HDU� 1XPEHU� $(V� 6HULRXV�$(V�
� � RI�SDWLHQWV�

/HTXHUUH�7������� ����� ��� ��LQIHFWLRQV
 �

/DVNDUL�.������� ����� ��� ��,65V����LQIHFWLRQV

 ��VHYHUH�XUWLFDULDO�UHDFWLRQV

,OLRX�&������� ����� ��� 15 �

*LDPSLHWUR�&������� ����� ��� ��,65V �

*HUIDXQG�9DOHQWLQ�9������� ����� �� ��,65V �

2UWL]�6DQMXDQ�)������) ���� �� ��,65V����XULQDU\�WUDFW� ��SKDODQ[\�RVWHP\HOLWLV��
� � � LQIHFWLRQV����9=9V��� ��UHVSLUDWRU\�WUDFW�LQIHFWLRQ
� � � ��PLOG�OHXNRSHQLD��� E\�3��$HUXJLQRVD����JOXWHDO
� � � ��P\RSDWK\�ZLWK�� PXVFOH�DEVFHVV
� � � HOHYDWLRQ�RI�PXVFOH�
� � � HQ]\PHV�

&DYDOOL�*������� ����� ��� ��,65V����9=9V� �

5RVVL�6HPHUDUR�/������� ����� ��� PLQRU�,65V� ��SQHXPRQLD����9=9��
� � � �QXPEHU�QRW�GHWDLOHG�� ��0$6�DQG�LQIHFWLRQ

9LWDOH�$������� ����� ��� 15 ��

'DOO·$UD�)������� ����� ��� ��FXWDQHRXV�UDVK �

&RODIUDQFHVFR�6������� ����� ���� ���,65V�����JHQHUDOLVHG� ��SQHXPRQLD�
� � � VNLQ�UDVK����XULQDU\�
� � � WUDFW�LQIHFWLRQV��
   1 dental abscess 


��EURQFKLWLV����KHSDWLWLV�$����9=9����FXWDQHRXV�LQIHFWLRQ�DIWHU�D�SLHUFLQJ�


��WUDFKLREURFKLWLV����+�1��RI�XSSHU�UHVSLUDWRU\�WUDFW����JDVWURHQWHULWLV����VRIW�WLVVXHV�DEVFHVV����ORZHU�
XULQDU\�WUDFW�LQIHFWLRQV�
����SQHXPRQLD����P\RFDUGLWLV����0$6�
,65V��LQMHFWLRQ�VLWH�UHDFWLRQV��9=9��YDULFHOOD�]RVWHU�YLUXV�UHDFWLYDWLRQ��0$6��PDFURSKDJH�DFWLYDWLRQ�
V\QGURPH��15��QRW�UHSRUWHG��$26'��$GXOW�RQVHW�6WLOO·V�GLVHDVH�
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:H�DOVR�LQYHVWLJDWHG�WKH�&&6V�VSDULQJ�
HIIHFW�RI� DQDNLQUD� LQ�$26'��$OWKRXJK�
&&6V� SOD\� D� SLYRWDO� UROH� LQ� WKH� WUHDW-
PHQW� RI� $26'� ������� &&6V�WUHDWHG�
SDWLHQWV� H[SHULHQFH� D� VLJQLÀFDQW� ULVN�
RI� SUHGLFWDEOH� $(V�� VXFK� DV� &XVKLQ-
JRLG� FKDQJHV�� RVWHRSRURVLV�� JODXFRPD�
DQG� PHWDEROLF� DEQRUPDOLWLHV�� ZKLFK�
FRQWULEXWH� WR� WKH� GHYHORSPHQW� RI� DWK-
HURVFOHURVLV� DQG�� FRQVHTXHQWO\�� WR� FDU-
GLRYDVFXODU�HYHQWV�������7KH�UHVXOWV�RI�
WKH� 65/� VKRZHG� D� UHGXFWLRQ� RI� GDLO\�
LQWDNH�&&6V��ZLWK�WKH�QRWHZRUWK\�FRQ-
VHTXHQFH� RI� UHGXFLQJ� WKH� SUHGLFWDEOH�
VLGH�HIIHFWV�UHODWHG�WR�WKH�FKURQLF�LQWDNH�
RI�&&6V��LQ�SDWLHQWV�WUHDWHG�ZLWK�DQDN-
LQUD��,QWHUHVWLQJO\��D�ODUJH�SHUFHQWDJH�RI�
WKHVH� SDWLHQWV�� DERXW� ���� ���²������
GLVFRQWLQXHG�&&6V��ZLWKRXW�RFFXUUHQFH�
RI�QHZ�ÁDUHV��
(YHQ�WKRXJK�LW� LV�ZHOO�NQRZQ�WKDW� LP-
PXQRVXSSUHVVLYH� WUHDWPHQW� LV� DVVRFL-
DWHG�ZLWK�WKH�GHYHORSPHQW�RI�$(V�������
VXFK� DV� RSSRUWXQLVWLF� LQIHFWLRQV�� WKH�
UHVXOWV�RI�WKH�SUHVHQW�V\VWHPDWLF�OLWHUD-
WXUH�UHYLHZ�VKRZHG�D�IDYRXUDEOH�VDIHW\�
SURÀOH� RI� DQDNLQUD�� 0RUH� LQ� GHWDLO��
DPRQJ� SDWLHQWV� H[SHULHQFLQJ�$(V�� WKH�
PRVW� IUHTXHQW� WUHDWPHQW�UHODWHG� $(V�
ZDV�,65V��IROORZHG�E\�JHQHUDOLVHG�VNLQ�
UDVK�� GHYHORSHG� LQ�������DQG��������
RI� FDVHV�� UHVSHFWLYHO\�� 1RQ�FXWDQHRXV�
$(V�ZHUH�PDLQO\�UHSUHVHQWHG�E\�LQIHF-
WLRQV�� ,Q� OLQH� ZLWK� SUHYLRXV� GDWD� VXJ-
JHVWLQJ� DQ� RSWLPDO� WXEHUFXORVLV�VDIHW\�
SURÀOH� RI� ,/��� LQKLELWRUV� LQ� GLIIHUHQW�
UKHXPDWRORJLF�FRQGLWLRQV�������QR�FDV-
HV�RI�WXEHUFXORVLV�UHDFWLYDWLRQ�ZHUH�UH-
SRUWHG��7KH���UHFRUGHG�GHDWKV�ZHUH�UH-
ODWHG�WR�WKH�SRRU�FOLQLFDO�FRQGLWLRQV�DQG�
FR�H[LVWLQJ� FRPRUELGLWLHV�PRUH� WKDQ� D�
GLUHFW� FRQVHTXHQFH� RI� WUHDWPHQW� ZLWK�
DQDNLQUD��FRQÀUPLQJ�GDWD�VKRZLQJ�WKDW�
$26'�LV�FKDUDFWHULVHG�E\�D�KLJK�PRU-
WDOLW\� UDWH�� HVSHFLDOO\� LQ� FDVH�RI�PXOWL�
RUJDQ� LQYROYHPHQW� ����� ����� )XUWKHU-
PRUH�� QR� PDOLJQDQFLHV� ZHUH� UHSRUWHG�
LQ�WKH�SDWLHQWV�WUHDWHG�ZLWK�DQDNLQUD��DV�
SUHYLRXVO\�VXJJHVWHG��������
7KH�UHVXOWV�RI�WKH�SUHVHQW�V\VWHPDWLF�OLW-
HUDWXUH�UHYLHZ�DUH�DIIHFWHG�E\�GLIIHUHQW�
OLPLWDWLRQV��PDLQO\� UHODWHG� WR� WKH� SRRU�
PHWKRGRORJLFDO�TXDOLW\�RI� WKH� LQFOXGHG�
VWXGLHV�� 7KH� UHWURVSHFWLYH� VWXGLHV� SUR-
YLGH� OHVV� UHOLDEOH� UHVXOWV� WKDQ� SRVVLEOH�
UDQGRPLVHG� FRQWUROOHG� WULDOV�� VSHFLÀ-
FDOO\� GHVLJQHG� DQG� SRZHUHG� WR� DVVHVV�

WKH�HIÀFDF\��2Q�WKH�RWKHU�KDQG��ZH�KDYH�
WR�WDNH�LQWR�DFFRXQW�WKDW�$26'�LV�D�UDUH�
GLVHDVH� DQG� RUJDQLVLQJ� D� UDQGRPLVHG�
FOLQLFDO� WULDO� LV� TXLWH� FKDOOHQJLQJ�� )XU-
WKHUPRUH��VLQFH�LW�ZDV�QRW�FOHDUO\�VSHFL-
ÀHG�LQ�WH[WV��WKH�DQDO\VLV�RI�RYHUODSSLQJ�
FRKRUWV�RI�SDWLHQWV�FRXOG�QRW�EH�HQWLUHO\�
H[FOXGHG�� 0RUHRYHU�� FRQVLGHULQJ� WKH�
ORZ� TXDOLW\� RI� WKH� UHWULHYHG� HYLGHQFH��
WKHUH� ZDV� D� YHU\� ORZ� SRVVLELOLW\� RI�
PDQXVFULSWV�ZLWK�QHJDWLYH�UHVXOWV�� WKXV�
RXU� ÀQGLQJV� FRXOG� EH� EXUGHQHG� E\� D�
SXEOLFDWLRQ�ELDV��7KLV�ZRXOG�EH�D�FRP-
PRQ�FRQFHUQ�ZKHQ�GHDOLQJ�UDUH�GLVHDVH��
OLNH�$26'��WKDW�ZH�WULHG�WR�PLWLJDWH�E\�
D�FRPSUHKHQVLYH�UHYLHZ�RI�DYDLODEOH�OLW-
HUDWXUH�DQG�E\�UHSRUWLQJ�RXU�ÀQGLQJV�DF-
FRUGLQJ�WR�35,60$�JXLGHOLQHV��,Q�DGGL-
WLRQ�� XQIRUWXQDWHO\�� YDOLGDWHG� VFRUHV� RI�
GLVHDVH�DFWLYLW\��GHÀQLWLRQV�RI�UHIUDFWRU\�
SDWLHQWV�DV�ZHOO�DV�RI�UHPLVVLRQ��DUH�VWLOO�
PLVVLQJ�DQG�HDFK�VWXG\�XVHG�LQGLYLGXDO�
DQG� HPSLULFDO� GHÀQLWLRQV� RI� WKHVH� IHD-
WXUHV�� 7KXV�� ZH� FRGLÀHG� WKH� FRPSOHWH�
UHPLVVLRQ� DFFRUGLQJ� WR� WKH� GHÀQLWLRQV�
UHSRUWHG�LQ�HDFK�VWXG\��DQG�IRU�WKLV�UHD-
VRQ�� WKH� UHVXOWV� VKRXOG� EH� FDXWLRXVO\�
JHQHUDOLVHG�� )XUWKHUPRUH�� LQ� VHOHFWHG�
PDQXVFULSWV��DOWKRXJK�WKH�DVVHVVPHQW�RI�
SDWLHQWV�DFKLHYLQJ�WKH�UHPLVVLRQ�ZDV�UH-
SRUWHG�DW�WKH�HQG�RI�IROORZ�XS��WKH�WLPH�
QHHGHG� WR� UHDFK� WKH� UHPLVVLRQ� DQG� WKH�
WLPH� RI� UHPLVVLRQ� PDLQWHQDQFH� FRXOG�
QRW�EH�IXOO\�GHULYHG��DOWKRXJK�WKH�FOLQL-
FDO� UHOHYDQFH�RI� WKHVH� IHDWXUHV��7DNLQJ�
WRJHWKHU�DOO�WKHVH�LVVXHV��IXWXUH�VWXGLHV��
VSHFLÀFDOO\� GHVLJQHG� DQG� DGHTXDWHO\�
SRZHUHG�� DUH� QHHGHG� WR� HQWLUHO\� HOXFL-
GDWH�WKH�UROH�RI�DQDNLQUD�LQ�WKH�PDQDJH-
PHQW� RI�$26'�� IXUWKHU� VWUDWLI\LQJ� WKH�
WKHUDSHXWLF� VWUDWHJ\� DFFRUGLQJ� WR� WKH�
GLIIHUHQW�FOLQLFDO�H[SUHVVLRQV�DQG�WKH�HI-
IHFWLYHQHVV�RYHU�WLPH��

Conclusions 
,Q� FRQFOXVLRQ�� DIWHU� WKH� ÀUVW� REVHUYD-
WLRQ� RI� D� ,/��� LQKLELWRU� LQ� 6-,$� ������
PXOWLSOH� OLQHV� RI� HYLGHQFH� VXJJHVW� WKH�
HIÀFDF\� RI� ,/��� LQKLELWLRQ� LQ� $26'�
DQG�WKH�UHVXOWV�RI�WKH�SUHVHQW�65/�VXJ-
JHVW�WKH�FOLQLFDO�XVHIXOQHVV�RI�DQDNLQUD�
LQ� WKH� WUHDWPHQW� RI� WKRVH� SDWLHQWV��:H�
REVHUYHG� WKDW� SDWLHQWV�ZLWK�$26'�DUH�
OLNHO\� WR� DFKLHYH� D� FOLQLFDO� UHVSRQVH�
ZLWK�DQDNLQUD�DQG�WKHVH�UHVXOWV�DUH�DV-
VRFLDWHG�ZLWK�D�ODUJHO\�IDYRXUDEOH�VDIH-
W\�SURÀOH��7KHUH�LV�HYLGHQFH�WKDW�DERXW�

���� RI� SDWLHQWV� WUHDWHG� ZLWK� DQDNLQUD�
PD\�DFKLHYH�D�FRPSOHWH�UHPLVVLRQ��DOVR�
LQ�PRQRWKHUDS\��)XUWKHUPRUH��WKH�WUHDW-
PHQW�ZLWK� DQDNLQUD� LV� DVVRFLDWHG�ZLWK�
D�&&6V�VSDULQJ� HIIHFW�� DQG�� LW� LV� QRWH-
ZRUWK\��WKDW�DERXW�����RI�WKHVH�SDWLHQWV�
PD\� FRPSOHWHO\� GLVFRQWLQXH� &&6V��
ZLWKRXW� WKH� RFFXUUHQFH� RI� QHZ� ÁDUHV��
)XUWKHU� SURSHUO\� GHVLJQHG� VWXGLHV�� XV-
LQJ� VWDQGDUGLVHG� HIÀFDF\� DQG� VDIHW\�
HQGSRLQWV�DQG�DVVHVVLQJ�DOVR�WKH�GRVDJH�
DQG�VFKHGXOH�RI�DQDNLQUD��DUH�ZDUUDQWHG�
WR�VKHG�OLJKW�LQ�WKLV�HPHUJLQJ�WRSLF�
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