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ABSTRACT
Objective. ,QWHUIHURQ�UHJXODWRU\�IDFWRU�
���,5)���LV�D�PDMRU�UHJXODWRU�RI�W\SH�,�
LQWHUIHURQ�LQGXFWLRQ�DQG�LV�DOVR�FULWLFDO�
WR�SURGXFH�SUR�LQÁDPPDWRU\�F\WRNLQHV��
$Q� LQÁXHQFH� RI� ,5)��JHQHWLF� YDULDQWV�
RQ�WKH�LQFUHDVHG�ULVN�RI�LPPXQH�PHGL�
DWHG�GLVHDVHV�KDV�EHHQ�GHVFULEHG��$F�
FRUGLQJO\��ZH�DLPHG�WR�HYDOXDWH�WKH�LP�
SOLFDWLRQ�RI�,5)��LQ�WKH�SDWKRJHQHVLV�RI�
,PPXQRJOREXOLQ�$� YDVFXOLWLV� �,J$9���
DQ�LQÁDPPDWRU\�YDVFXODU�SDWKRORJ\�
Methods. 7KUHH� WDJ� JHQHWLF� YDUL�
DQWV� �UV��������� UV�������� DQG�
UV�����������UHSUHVHQWDWLYH�RI���GLIIHUHQW�
KDSORW\SH�EORFNV�ZLWKLQ�,5)���ZHUH�JHQ�
RW\SHG� LQ� ���� &DXFDVLDQ� SDWLHQWV� ZLWK�
,J$9�DQG�����VH[�DQG�HWKQLFDOO\�PDWFKHG�
KHDOWK\�FRQWUROV�E\�7DT0DQ�DVVD\V�
Results. 1R� VLJQLÀFDQW� GLIIHUHQFHV�
LQ� WKH� JHQRW\SH� DQG� DOOHOH� IUHTXHQ�
FLHV� EHWZHHQ� SDWLHQWV� ZLWK� ,J$9� DQG�
KHDOWK\� FRQWUROV� ZHUH� REVHUYHG� ZKHQ�
HDFK� ,5)�� SRO\PRUSKLVP� ZDV� HYDOX�
DWHG� LQGHSHQGHQWO\�� /LNHZLVH�� QR� VLJ�
QLÀFDQW� GLIIHUHQFHV� EHWZHHQ� SDWLHQWV�
ZLWK� ,J$9� DQG� KHDOWK\� FRQWUROV� ZHUH�
IRXQG�ZKHQ�ZH�DVVHVVHG�WKH�WKUHH�,5)��
SRO\PRUSKLVPV� FRPELQHG�� FRQIRUPLQJ�
KDSORW\SHV��,Q�DGGLWLRQ�� WKHUH�ZHUH�QR�
VLJQLÀFDQW�GLIIHUHQFHV�LQ�JHQRW\SH��DO�
OHOH�DQG�KDSORW\SH�IUHTXHQFLHV�RI�,5)��
ZKHQ�SDWLHQWV�ZLWK�,J$9�ZHUH�VWUDWLÀHG�
DFFRUGLQJ�WR�WKH�DJH�DW�GLVHDVH�RQVHW�RU�
WR�WKH�SUHVHQFH�DEVHQFH�RI�JDVWURLQWHV�
WLQDO�RU�UHQDO�PDQLIHVWDWLRQV�� 
Conclusion. 2XU� UHVXOWV� GR� QRW� VXS�
SRUW�DQ�LQÁXHQFH�RI�,5)��RQ�WKH�SDWKR�
JHQHVLV�RI�,J$9�

Introduction
Immunoglobulin-A vasculitis (IgAV) 
is in general a benign and self-limited 
LQÁDPPDWRU\�YDVFXODU�GLVHDVH� LQ�FKLO-
dren and a more severe condition in 
DGXOWV� �������$OWKRXJK� ,J$9� W\SLFDOO\�

LQYROYHV�WKH�VNLQ��MRLQWV�DQG�WKH�JDVWUR-
LQWHVWLQDO� �*,�� WUDFW� ���� ������ QHSKULWLV�
LV�DOVR�FRPPRQ�LQ�DIIHFWHG�SDWLHQWV�DQG�
FRQVWLWXWHV� WKH� PRVW� IHDUHG� FRPSOLFD-
WLRQ�RI�WKLV�YDVFXOLWLV��������,J$9�KDV�D�
PXOWLIDFWRULDO�DHWLRORJ\�LQ�ZKLFK�JHQHV�
DUH�FUXFLDO�LQ�WKH�VXVFHSWLELOLW\�DQG�VH-
YHULW\�RI�WKH�GLVHDVH���������2XWVLGH�WKH�
KXPDQ� OHXNRF\WH� DQWLJHQ� UHJLRQ�� F\-
WRNLQHV�VLJQDOOLQJ�SDWKZD\�JHQHV�KDYH�
EHHQ�SURSRVHG�DV�D�NH\�FRPSRQHQW�RI�
WKH�JHQHWLF�QHWZRUN�OHDGLQJ�WR�,J$9�����
10-13).
,QWHUIHURQ� UHJXODWRU\� IDFWRU� �� �,5)���
LV� PHPEHU� RI� D� IDPLO\� RI� WUDQVFULS-
WLRQ� IDFWRUV� LQYROYHG� LQ� WKH�FRQWURO�RI�
LQÁDPPDWRU\� DQG� LPPXQH� UHVSRQVHV�
������ :LWK� UHVSHFW� WR� WKLV�� ,5)�� KDV�
EHHQ�GHVFULEHG�DV�D�PDMRU�UHJXODWRU�RI�
WKH�W\SH�,�LQWHUIHURQ�LQGXFWLRQ�����������
/LNHZLVH��FXPXODWLYH�NQRZOHGJH�FOHDU-
O\�VXJJHVWV� WKDW�,5)��LV�DOVR�D�FULWLFDO�
PROHFXOH�LQYROYHG�LQ�WKH�SURGXFWLRQ�RI�
SUR�LQÁDPPDWRU\� F\WRNLQHV�� VXFK� DV�
LQWHUOHXNLQ� �,/���� DQG� ,/���� ������ ,Q�
DGGLWLRQ�� VHYHUDO� JHQHWLF� VWXGLHV� KDYH�
UHYHDOHG�DQ�LQÁXHQFH�RI�GLIIHUHQW�,5)��
SRO\PRUSKLVPV�RQ�WKH�LQFUHDVHG�ULVN�RI�
immune-mediated diseases (18-22).
7DNLQJ� LQWR� DFFRXQW� DOO� WKHVH� FRQ-
VLGHUDWLRQV�� LQ� WKH� SUHVHQW� VWXG\� ZH�
DLPHG� WR�GHWHUPLQH�� IRU� WKH�ÀUVW� WLPH��
WKH� SRWHQWLDO� LPSOLFDWLRQ� RI� ,5)�� in 
WKH�SDWKRJHQHVLV�RI�,J$9��)RU�WKLV�SXU-
SRVH�� ZH� JHQRW\SHG� WKUHH� ,5)�� SRO\-
PRUSKLVPV� �UV��������� UV��������
DQG� UV���������� LQ� WKH� ODUJHVW� VHULHV�
RI� &DXFDVLDQ� SDWLHQWV� GLDJQRVHG� ZLWK�
IgAV ever assessed for genetic stud-
LHV�� 7KHVH� WKUHH� VSHFLÀF� ,5)�� SRO\-
PRUSKLVPV� ZHUH� VHOHFWHG� FRQVLGHULQJ�
WKDW�WKH\�ZHUH�SUHYLRXVO\�GHVFULEHG�DV�
WDJ� JHQHWLF� YDULDQWV�� UHSUHVHQWDWLYH� RI�
WKUHH�GLIIHUHQW�KDSORW\SH�EORFNV�ZLWKLQ�
,5)��������WKDW�GHÀQH�ULVN�DQG�SURWHF-
WLYH�KDSORW\SHV�IRU�WKH�GHYHORSPHQW�RI�
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GLIIHUHQW� LQÁDPPDWRU\� GLVHDVHV� �����
���� ���� DQG� WKDW� DOVR� H[KLELW� GLIIHUHQW�
IXQFWLRQDO�FRQVHTXHQFHV����������

Patients and methods
6WXG\�SRSXODWLRQ
$�VHULHV�RI�����XQUHODWHG�6SDQLVK�SD-
WLHQWV� RI� (XURSHDQ� DQFHVWU\� ZKR� IXO-
ÀOOHG� ERWK�0LFKHO� HW� DO�� ����� DQG� WKH�
$PHULFDQ� &ROOHJH� RI� 5KHXPDWRORJ\�
����� FODVVLÀFDWLRQ� FULWHULD� IRU� ,J$9�
ZHUH� LQFOXGHG� LQ� WKH� SUHVHQW� VWXG\��
&HQWUHV� LQYROYHG� LQ� WKH� UHFUXLWPHQW�
RI� WKHVH� SDWLHQWV� LQFOXGHG� +RVSLWDO�
8QLYHUVLWDULR� 0DUTXpV� GH� 9DOGHFLOOD�
�6DQWDQGHU��� +RVSLWDO� 8QLYHUVLWDULR�
6DQ� &HFLOLR� �*UDQDGD��� +RVSLWDO� 8QL-
YHUVLWDULR�/XFXV�$XJXVWL��/XJR���+RV-
SLWDO�8QLYHUVLWDULR�GH�/D�3ULQFHVD��0D-
GULG��� +RVSLWDO� 8QLYHUVLWDULR� 9LUJHQ�
GHO�5RFtR� �6HYLOOD�� DQG�+RVSLWDO�8QL-
versitario de Basurto (Bilbao). Infor-
PDWLRQ� RQ� WKH� PDLQ� FOLQLFDO� IHDWXUHV�
RI� WKHVH� SDWLHQWV� LV� VKRZQ� LQ�7DEOH� ,��

)RU� *,� PDQLIHVWDWLRQV�� ERZHO� DQJLQD�
ZDV� FRQVLGHUHG� SUHVHQW� LI� WKHUH� ZDV�
GLIIXVH� DEGRPLQDO� SDLQ� WKDW�ZRUVHQHG�
DIWHU� PHDOV� RU� ERZHO� LVFKDHPLD� XVX-
DOO\�ZLWK�EORRG\�GLDUUKHD��*,�EOHHGLQJ�
ZDV�GHÀQHG�DV�WKH�SUHVHQFH�RI�PHOHQD��
KDHPDWRFKH]LD�� RU� D� SRVLWLYH� WHVW� IRU�
RFFXOW�EORRG�LQ�WKH�VWRRO��5HQDO�PDQL-
IHVWDWLRQV�ZHUH�GHÀQHG�WR�EH�SUHVHQW�LI�
DW� OHDVW� RQH� RI� WKH� IROORZLQJ� ÀQGLQJV�
ZDV�REVHUYHG��KDHPDWXULD��SURWHLQXULD�
RU�QHSKURWLF�V\QGURPH�DW�DQ\�WLPH�RYHU�
WKH�FOLQLFDO� FRXUVH�RI� WKH�GLVHDVH�DQG�
RU� UHQDO� VHTXHODH� �SHUVLVWHQW� UHQDO� LQ-
YROYHPHQW��DW�ODVW�IROORZ�XS�
,Q�DGGLWLRQ��D�VHW�RI�����VH[�DQG�HWKQL-
FDOO\�PDWFKHG�KHDOWK\�FRQWUROV�ZLWKRXW�
KLVWRU\� RI� FXWDQHRXV� YDVFXOLWLV� RU� DQ\�
RWKHU� DXWRLPPXQH� GLVHDVH�� FRQVWL-
WXWHG� E\� EORRG� GRQRUV� IURP� +RVSLWDO�
8QLYHUVLWDULR� 0DUTXpV� GH� 9DOGHFLOOD�
�6DQWDQGHU�� DQG� 1DWLRQDO� '1$� %DQN�
5HSRVLWRU\� �6DODPDQFD��� ZDV� DOVR� LQ-
FOXGHG�LQ�WKLV�VWXG\�

$OO�SDWLHQWV�ZLWK�,J$9�DQG�KHDOWK\�FRQ-
WUROV�VLJQHG�DQ�LQIRUPHG�ZULWWHQ�FRQVHQW�
EHIRUH�EHLQJ�LQFOXGHG�LQ�WKH�VWXG\��7KH�
SURFHGXUHV� IROORZHG� ZHUH� LQ� DFFRUG-
DQFH� ZLWK� WKH� HWKLFDO� VWDQGDUGV� RI� WKH�
DSSURYHG� JXLGHOLQHV� DQG� UHJXODWLRQV��
DFFRUGLQJ� WR� WKH� 'HFODUDWLRQ� RI� +HO-
VLQNL��$OO� H[SHULPHQWDO� SURWRFROV� ZHUH�
DSSURYHG�E\� WKH�(WKLFV�&RPPLWWHHV�RI�
FOLQLFDO�UHVHDUFK�RI�&DQWDEULD�IRU�+RVSL-
WDO�8QLYHUVLWDULR�0DUTXpV�GH�9DOGHFLOOD��
RI�$QGDOXFtD�IRU�+RVSLWDO�8QLYHUVLWDULR�
6DQ�&HFLOLR�DQG�+RVSLWDO�8QLYHUVLWDULR�
9LUJHQ� GHO� 5RFtR�� RI� *DOLFLD� IRU� +RV-
SLWDO� 8QLYHUVLWDULR� /XFXV� $XJXVWL�� RI�
0DGULG�IRU�+RVSLWDO�8QLYHUVLWDULR�GH�/D�
3ULQFHVD�DQG�RI�3DtV�9DVFR�IRU�+RVSLWDO�
Universitario de Basurto.

6LQJOH�QXFOHRWLGH�SRO\PRUSKLVPV�
VHOHFWLRQ�DQG�JHQRW\SLQJ
7KUHH� SRO\PRUSKLVPV� �UV���������
UV�������� DQG� UV����������� UHS-
UHVHQWDWLYH� RI� �� GLIIHUHQW� KDSORW\SH�
EORFNV� ZLWKLQ� ,5)��� ZHUH� VHOHFWHG� LQ�
WKLV�VWXG\�
*HQRPLF� GHR[\ULERQXFOHLF� DFLG� IURP�
DOO� WKH� LQGLYLGXDOV�ZDV�H[WUDFWHG� IURP�
SHULSKHUDO�EORRG�XVLQJ�VWDQGDUG�SURFH-
dures.
3DWLHQWV� ZLWK� ,J$9� DQG� KHDOWK\� FRQ-
WUROV�ZHUH�JHQRW\SHG�IRU�WKH�WKUHH�,5)��
genetic variants mentioned above us-
LQJ�SUHGHVLJQHG�7DT0DQ����VLQJOH�QX-
FOHRWLGH�SRO\PRUSKLVP�JHQRW\SLQJ�DV-
VD\V��&BBB�������B���IRU�UV���������
&BBB�������B��� IRU� UV�������� DQG�
&BB��������B���IRU�UV����������LQ�D�
QuantStudio70���)OH[�5HDO�7LPH�SRO\-
PHUDVH�FKDLQ�UHDFWLRQ�V\VWHP��DFFRUG-
LQJ�WR�WKH�FRQGLWLRQV�UHFRPPHQGHG�E\�
WKH�PDQXIDFWXUHU��$SSOLHG�%LRV\VWHPV��
)RVWHU�&LW\��&$��86$��

Table II��*HQRW\SH�DQG�DOOHOH�IUHTXHQFLHV�RI�,5)��LQ�SDWLHQWV�ZLWK�,J$9�DQG�KHDOWK\�FRQWUROV�

� &KDQJH� *HQRW\SHV�����Q�� $OOHOHV�����Q�

3RO\PRUSKLVP� ���� 6DPSOHV�6HW� ���� ���� ���� �� �

UV�������� 7�*� ,J$9�SDWLHQWV� ������������ ������������ ����������� ������������ �����������
� � +HDOWK\�FRQWUROV� ������������ ������������ ������������ ������������ �����������
UV�������� 7�&� ,J$9�SDWLHQWV� ������������ ����������� ��������� ������������ ���������
� � +HDOWK\�FRQWUROV� ������������ ������������ ��������� ������������� ����������
UV��������� $�*� ,J$9�SDWLHQWV� ������������ ������������ ����������� ������������ �����������
� � +HDOWK\�FRQWUROV� ������������ ������������ ������������ ������������� �����������

,J$9��,J$�YDVFXOLWLV�
$OO�WKH�JHQRW\SH�DQG�DOOHOH�IUHTXHQFLHV�GLG�QRW�VKRZ�VWDWLVWLFDOO\�VLJQLÀFDQW�GLIIHUHQFHV��S�������

Table I��0DLQ�FOLQLFDO�IHDWXUHV�RI�WKH�����SDWLHQWV�ZLWK�,J$9�LQFOXGHG�LQ�WKH�VWXG\�

� ����Q�

&KLOGUHQ��DJH�����\HDUV���DGXOWV��DJH�!���\HDUV�� ������
0DOHV�IHPDOHV� �������
$JH�DW�GLVHDVH�RQVHW��\HDUV��PHGLDQ�>,45@�� ���>����@
'XUDWLRQ�RI�IROORZ�XS��\HDUV��PHGLDQ�>,45@�� ���>���@
3DOSDEOH�SXUSXUD�DQG�RU�PDFXORSDSXODU�UDVK� ����������
$UWKUDOJLD�DQG�RU�DUWKULWLV� �����������
GI manifestations (if “a” DQG�RU�´Eµ�� �����������
����D��%RZHO�DQJLQD� �����������
����E��*,�EOHHGLQJ� ����������
5HQDO�PDQLIHVWDWLRQV��LI�DQ\�RI�WKH�IROORZLQJ�FKDUDFWHULVWLFV�� �����������
����D��+DHPDWXULD*� �����������
    b) Proteinuria*� �����������
����F��1HSKURWLF�V\QGURPH* 5.4  (20)
����G��5HQDO�VHTXHODH��SHUVLVWHQW�UHQDO�LQYROYHPHQW�**� ���������

,J$9��,J$�YDVFXOLWLV��,45��LQWHUTXDUWLOH�UDQJH��*,��JDVWURLQWHVWLQDO�
*$W�DQ\�WLPH�RYHU�WKH�FOLQLFDO�FRXUVH�RI�WKH�GLVHDVH�
**$W�ODVW�IROORZ�XS�
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1HJDWLYH� FRQWUROV� DQG� GXSOLFDWH� VDP-
SOHV�ZHUH� LQFOXGHG� WR�FKHFN� WKH�DFFX-
UDF\�RI�WKH�JHQRW\SLQJ�

6WDWLVWLFDO�DQDO\VHV
$OO� JHQRW\SH� GDWD� ZHUH� FKHFNHG� IRU��
GHYLDWLRQ� IURP�+DUG\�:HLQEHUJ� HTXL-
OLEULXP��+:(��
Differences in ,5)�� IUHTXHQFLHV� ZHUH�
HYDOXDWHG� EHWZHHQ� SDWLHQWV� ZLWK� ,J$9�
DQG�KHDOWK\�FRQWUROV�DV�ZHOO�DV�EHWZHHQ�
SDWLHQWV�ZLWK� ,J$9� VWUDWLÀHG� DFFRUGLQJ�
WR�VSHFLÀF�FOLQLFDO�FKDUDFWHULVWLFV�RI�WKH�
GLVHDVH��DJH�DW�GLVHDVH�RQVHW�RU�SUHVHQFH�
absence of GI or renal manifestations).
)LUVW�� FRPSDULVRQV� ZHUH� SHUIRUPHG�
FRQVLGHULQJ� DOO� SRO\PRUSKLVPV� LQGH-
SHQGHQWO\�� %RWK� JHQRW\SH� DQG� DOOHOH�
IUHTXHQFLHV�ZHUH� FDOFXODWHG� DQG� FRP-

SDUHG� EHWZHHQ� WKH� JURXSV� PHQWLRQHG�
DERYH� E\� FKL�VTXDUH� WHVW�� 6WUHQJWK� RI�
DVVRFLDWLRQ� ZDV� HVWLPDWHG� XVLQJ� RGGV�
UDWLRV��25��DQG�����FRQÀGHQFH�LQWHU-
vals (CI).
6XEVHTXHQWO\�� ZH� FDUULHG� RXW� WKH� DO-
OHOLF�FRPELQDWLRQ�DQDO\VLV�IRU�WKH�WKUHH�
,5)��JHQHWLF� YDULDQWV� VWXGLHG��+DSOR-
W\SH� IUHTXHQFLHV� ZHUH� FDOFXODWHG� E\�
WKH�+DSORYLHZ�Y����VRIWZDUH�DQG�WKHQ��
FRPSDUHG� EHWZHHQ� WKH� JURXSV� PHQ-
WLRQHG�DERYH�E\�FKL�VTXDUH�H[DFW� WHVW��
6WUHQJWK� RI� DVVRFLDWLRQ�ZDV� HVWLPDWHG�
E\�25�DQG�����&,��S�YDOXHV�OHVV�WKDQ�
����� ZHUH� FRQVLGHUHG� DV� VWDWLVWLFDOO\�
VLJQLÀFDQW�
$OO�DQDO\VHV�ZHUH�SHUIRUPHG�ZLWK�67$-
7$� VWDWLVWLFDO� VRIWZDUH� ���6(� �6WDWD�
&RUS���&ROOHJH�6WDWLRQ��7;��86$��

Results
7KH� UV��������� UV�������� DQG�
UV���������JHQRW\SHV�GLVWULEXWLRQ�ZDV�
LQ�+:(��7KH�JHQRW\SLQJ�VXFFHVV�ZDV�
JUHDWHU� WKDQ� ���� IRU� WKH� WKUHH� ,5)��
SRO\PRUSKLVPV�DVVHVVHG�
*HQRW\SH�DQG�DOOHOH�IUHTXHQFLHV�RI�WKH�
WKUHH�,5)��SRO\PRUSKLVPV�HYDOXDWHG�LQ�
WKH�VWXG\�ZHUH�VLPLODU�WR�WKRVH�UHSRUW-
HG� IRU�SRSXODWLRQV�RI�(XURSHDQ�RULJLQ�
LQ� WKH� ����� *HQRPHV� 3URMHFW� �KWWS���
ZZZ�LQWHUQDWLRQDOJHQRPH�RUJ�).

'LIIHUHQFHV�LQ�,5)��IUHTXHQFLHV�
EHWZHHQ�SDWLHQWV�ZLWK�,J$9�
DQG�FRQWUROV
)LUVWO\�� ZH� FRPSDUHG� JHQRW\SH�� DOOHOH�
DQG�KDSORW\SH�IUHTXHQFLHV�RI�,5)��be-
WZHHQ�SDWLHQWV�ZLWK� ,J$9�DQG�KHDOWK\�
controls. 
7DEOH� ,,� GHVFULEHV� WKH� GLVWULEXWLRQ� RI�
,5)�� SRO\PRUSKLVPV� �FRQVLGHULQJ� WKH�
��JHQHWLF�YDULDQWV�LQGHSHQGHQWO\��LQ�SD-
WLHQWV�ZLWK�,J$9�DQG�KHDOWK\�FRQWUROV��
$V� VKRZQ� LQ� 7DEOH� ,,�� QR� VWDWLVWLFDOO\�
VLJQLÀFDQW� GLIIHUHQFHV� ZHUH� REVHUYHG�
LQ� WKH�JHQRW\SH�DQG�DOOHOH�IUHTXHQFLHV�
RI� HDFK� ,5)�� SRO\PRUSKLVP� EHWZHHQ�
,J$9� SDWLHQWV� DQG� KHDOWK\� FRQWUROV�
(S�������� 7KH� KDSORW\SH� DQDO\VLV� RI�
,5)��GLG�QRW�\LHOG�DGGLWLRQDO�LQIRUPD-

Table III.�+DSORW\SH�DQDO\VLV�RI�,5)��EHWZHHQ�SDWLHQWV�ZLWK�,J$9�DQG�KHDOWK\�FRQWUROV�

� +DSORW\SHV� � S� 25������&,�

UV�������� UV�������� UV��������

 7� 7� $� �� 5HI�
� *� 7� *� ����� ����������������
� *� 7� $� ����� ����������������
� 7� &� $� ����� ����������������
 T T G� ����� ����������������

IgA9��,J$�YDVFXOLWLV��25��RGGV�UDWLR��&,��FRQÀGHQFH�LQWHUYDO�

Table IV��*HQRW\SH�DQG�DOOHOH�IUHTXHQFLHV�RI�,5)��LQ�SDWLHQWV�ZLWK�,J$9�VWUDWLÀHG�DFFRUGLQJ�WR�WKH�DJH�DW�GLVHDVH�RQVHW�RU�WKH�SUHVHQFH�
absence of GI or renal manifestations.

3RO\PRUSKLVP� &KLOGUHQ��$JH�����\HDUV�� *,�PDQLIHVWDWLRQV� 5HQDO�PDQLIHVWDWLRQV

 Yes No Yes No Yes No
� �Q ����� �Q ���� �Q ����� �Q ����� �Q ����� �Q ����

rs2004640
77� ����������� ������ ����� ����������� ����������� ����������� ����������
7*� ������������ ������ ����� ����������� ����������� ����������� �����������
**� ����������� ������ ����� ����������� ����������� ����������� ����������
7� ������������ ������ ����� ������������ ������������ ������������ �����������
*� ������������ ������ ����� ������������ ������������ ������������ �����������

rs2070197
77� ������������ ������ ����� ������������ ������������ ������������ �����������
7&� ����������� ������ ����� ����������� ����������� ����������� ����������
&&� ��������� �� � ��������� ��������� ��������� ��������
7� ����������� ������ ������ ������������ ������������ ������������ �����������
&� ���������� ������ ����� ����������� ���������� ����������� ���������

rs10954213
$$� ������������ ������ ����� ����������� ����������� ����������� ����������
$*� ������������ ������ ����� ����������� ����������� ����������� �����������
**� ����������� ����� ���� ����������� ����������� ����������� ����������
$� ������������ ������ ������ ������������ ������������ ������������ ����������
*� ������������ ������ ����� ������������ ������������ ������������ �����������

,J$9��,J$�YDVFXOLWLV��*,��JDVWURLQWHVWLQDO��
$OO�WKH�JHQRW\SH�DQG�DOOHOH�IUHTXHQFLHV�GLG�QRW�VKRZ�VWDWLVWLFDOO\�VLJQLÀFDQW�GLIIHUHQFHV��S�������
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WLRQ��VLQFH�KDSORW\SHV�IUHTXHQFLHV�ZHUH�
VLPLODU�EHWZHHQ�SDWLHQWV�ZLWK�,J$9�DQG�
KHDOWK\�FRQWUROV��7DEOH�,,,��

'LIIHUHQFHV�LQ�,5)��IUHTXHQFLHV�
EHWZHHQ�SDWLHQWV�ZLWK�,J$9�VWUDWLÀHG�
DFFRUGLQJ�WR�DJH�DW�GLVHDVH�RQVHW
*LYHQ� WKDW� ,J$9� LV� JHQHUDOO\� D� VHOI�
OLPLWHG� SDWKRORJ\� LQ� FKLOGUHQ� DQG� D�
PRUH� VHYHUH� FRQGLWLRQ� LQ� DGXOWV�� ZH�
DOVR�DVVHVVHG�LI�SRWHQWLDO�GLIIHUHQFHV�LQ�
,5)�� IUHTXHQFLHV� FRXOG� H[LVW� LQ� ,J$9�
SDWLHQWV�VWUDWLÀHG�DFFRUGLQJ�WR�WKH�DJH�
at disease onset.
+RZHYHU�� DV� VKRZQ� LQ� 7DEOH� ,9�� QR�
GLIIHUHQFHV�LQ�JHQRW\SH�DQG�DOOHOH�IUH-
TXHQFLHV�RI�HDFK�,5)� genetic variant 
ZHUH�GHWHFWHG�ZKHQ�FKLOGUHQ��DJH�����
\HDUV�� ZHUH� FRPSDUHG� WR� DGXOWV� �DJH�
!��� \HDUV��� 6LPLODUO\�� KDSORW\SH� IUH-
TXHQFLHV�RI�,5)��GLG�QRW�VLJQLÀFDQWO\�
GLIIHU� ZKHQ� SDWLHQWV� ZLWK� ,J$9� ZHUH�
VWUDWLÀHG� DFFRUGLQJ� WR� WKH� DJH� DW� GLV-
HDVH�RQVHW��6XSSOHPHQWDU\�7DEOH�6���

'LIIHUHQFHV�LQ�,5)��IUHTXHQFLHV�
EHWZHHQ�SDWLHQWV�ZLWK�,J$9�VWUDWLÀHG�
DFFRUGLQJ�WR�WKH�SUHVHQFH���DEVHQFH�
RI�*,�RU�UHQDO�PDQLIHVWDWLRQV
*HQRW\SH�� DOOHOH� DQG� KDSORW\SH� IUH-
TXHQFLHV�RI� ,5)��ZHUH�DOVR�H[DPLQHG�
LQ�SDWLHQWV�ZLWK�,J$9�VWUDWLÀHG�DFFRUG-
LQJ� WR� WKH� SUHVHQFH�DEVHQFH� RI� *,� RU�
renal manifestations.
1R� VWDWLVWLFDOO\� VLJQLÀFDQW� GLIIHUHQFHV�
in ,5)�� JHQRW\SH�� DOOHOH� DQG� KDSOR-
W\SH� IUHTXHQFLHV�ZHUH�GLVFORVHG�ZKHQ�
SDWLHQWV�ZLWK�,J$9�ZKR�GHYHORSHG�*,�
PDQLIHVWDWLRQV�ZHUH�FRPSDUHG�WR�WKRVH�
ZKR� GLG� QRW� H[KLELW� WKHVH� FRPSOLFD-
WLRQV� �7DEOH� ,9� DQG�6XSSO��7DEOH�6����
7KLV� ZDV� DOVR� WKH� FDVH� ZKHQ� SDWLHQWV�
ZLWK�,J$9�ZHUH�VWUDWLÀHG�DFFRUGLQJ�WR�
WKH�SUHVHQFH�DEVHQFH�RI�UHQDO�PDQLIHV-
WDWLRQV��7DEOH�,9�DQG�6XSSO��7DEOH�6���

Discussion
,QÁDPPDWRU\�GLVHDVHV�DUH�SDWKRORJLHV�
FKDUDFWHULVHG� E\� FRPPRQ� SDWKRJHQLF�
WUDLWV� DQG� D� JHQHWLF� RYHUODS� EHWZHHQ�
WKHP� ��������� ,Q� WKLV� UHJDUG�� VHY-
HUDO� VWXGLHV� KDYH� HPSKDVLVHG� WKH� UROH�
of ,5)�� DV� D� ULVN� ORFXV for numerous 
UKHXPDWLF�FRQGLWLRQV����������VXJJHVW-
LQJ� WKDW� WKLV� JHQH�PD\� EH� DFWLQJ� DV� D�
SRWHQWLDO� LQGXFWRU� RI� WKH� LPPXQH� UH-
VSRQVH������

%DVHG� RQ� WKHVH� FRQVLGHUDWLRQV�� ZH�
HYDOXDWHG�ZKHWKHU� ,5)��ZDV� DOVR� LP-
SOLFDWHG� LQ� WKH� SDWKRJHQHVLV� RI� ,J$9��
DQ� LQÁDPPDWRU\� OHXFRF\WRFODVWLF� YDV-
culitis involving small blood vessels. 
)RU�WKDW�SXUSRVH��ZH�DQDO\VHG�WKUHH�WDJ�
SRO\PRUSKLVPV��UHSUHVHQWDWLYH�RI�WKUHH�
GLIIHUHQW�KDSORW\SH�EORFNV�ZLWKLQ�,5)��
(23)�� WKDW� GHÀQH� ULVN� DQG� SURWHFWLYH�
KDSORW\SHV�IRU�WKH�GHYHORSPHQW�RI�GLI-
IHUHQW� LQÁDPPDWRU\� GLVHDVHV� ����� ����
����LQ�WKH�ODUJHVW�VHULHV�RI�SDWLHQWV�ZLWK�
IgAV ever assessed for genetic studies. 
7KHVH� WKUHH� JHQHWLF� YDULDQWV� DOVR� H[-
KLELW�GLIIHUHQW�IXQFWLRQDO�FRQVHTXHQFHV�
VXFK�DV�DOWHUDWLRQ�RI�D�FRQVHQVXV�VSOLFH�
GRQRU� VLWH� DOORZLQJ� H[SUHVVLRQ� RI� DQ�
DOWHUQDWLYH�H[RQ���� FUHDWLRQ�RI�DQ�HDU-
O\�SRO\DGHQ\ODWLRQ� VLWH� WKDW� OHDGV� WR� D�
VKRUWHU� LVRIRUP� DQG� DOWHUDWLRQ� RI� WKH�
SURWHLQ� VWDELOLW\� ��������� 2XU� UHVXOWV�
VKRZHG� QR� LQÁXHQFH� RI� ,5)�� RQ� WKH�
VXVFHSWLELOLW\�WR�,J$9�ZKHQ�ZH�VWXGLHG�
HDFK�RI�WKH�SRO\PRUSKLVPV�VHSDUDWHO\��
0RUHRYHU�� ZKHQ� ZH� DQDO\VHG� DOO� WKH�
JHQHWLF� YDULDQWV� WRJHWKHU� FRQIRUP-
LQJ� KDSORW\SHV�� RXU� UHVXOWV� UHYHDOHG� D�
ODFN�RI� DVVRFLDWLRQ�EHWZHHQ� ,5)��and 
,J$9� VXVFHSWLELOLW\�� 6LQFH� SUHYLRXV�
VWXGLHV�GLVFORVHG�WKDW�VRPH�JHQH�SRO\-
PRUSKLVPV�ZHUH�DVVRFLDWHG�ZLWK�DQ�LQ-
FUHDVHG�ULVN�RI�QHSKULWLV�RU�*,�GLVHDVH�
LQ� ,J$9� �������� ����� ZH� DOVR� DLPHG�
to determine if ,5)� genetic variants 
PLJKW�DFFRXQW�IRU�LQFUHDVHG�ULVN�RI�QH-
SKULWLV�RU�*,�FRPSOLFDWLRQV��+RZHYHU��
GDWD�IURP�WKH�VWXG\�RI�RXU�FRKRUW�GR�QRW�
VXSSRUW�D�UROH�RI�,5)��SRO\PRUSKLVPV�
�DVVHVVHG� LQGHSHQGHQWO\� RU� FRPELQHG�
FRQIRUPLQJ� KDSORW\SHV�� LQ� WKH� SKH-
QRW\SH� H[SUHVVLRQ� RI� ,J$9�� LQGLFDWLQJ�
WKDW�WKLV�JHQH�GRHV�QRW�UHSUHVHQW�D�ULVN�
IDFWRU�IRU�WKH�VHYHULW\�RI�WKH�GLVHDVH�
:H� SUHYLRXVO\� DVVHVVHG� WKH� SRWHQWLDO�
association of ,5)�� SRO\PRUSKLVPV�
LQ�WKH�VXVFHSWLELOLW\�WR�DQG�FOLQLFDO�H[-
SUHVVLRQ�RI�JLDQW�FHOO�DUWHULWLV�������DQ-
RWKHU�SULPDU\�V\VWHPLF�YDVFXOLWLV� WKDW��
XQOLNH� ,J$9�� LQYROYHV� ODUJH�� DQG� PH-
GLXP�VL]HG�EORRG�YHVVHOV��+RZHYHU��LQ�
NHHSLQJ�ZLWK�WKH�UHVXOWV�IRXQG�LQ�,J$9��
no association of ,5)��SRO\PRUSKLVPV�
ZLWK�JLDQW�FHOO�DUWHULWLV�ZDV�GHWHFWHG�LQ�
D� ZHOO�FKDUDFWHULVHG� FRKRUW� RI� &DXFD-
VLDQ�SDWLHQWV�LQ�ZKRP�WKH�GLDJQRVLV�RI�
JLDQW�FHOO�DUWHULWLV�ZDV�FRQÀUPHG�E\�D�
SRVLWLYH�ELRSV\�RI� WKH� WHPSRUDO� DUWHU\�

������6LPLODUO\��QR�DVVRFLDWLRQ�EHWZHHQ�
,5)��DQG�%HKoHW·V�GLVHDVH��D�FRQGLWLRQ�
DIIHFWLQJ�EORRG�YHVVHOV�RI�DOO�VL]HV�DQG�
W\SHV��ZDV�GLVFORVHG� ���������� ,Q� FRQ-
WUDVW�� D�SRWHQWLDO� LQÁXHQFH�RI� ,5)� on 
WKH�JHQHWLF�SUHGLVSRVLWLRQ� WR�DQWL�QHX-
WURSKLO�F\WRSODVPLF�DQWLERG\��$1&$��
DVVRFLDWHG� YDVFXOLWLV� ZDV� IRXQG� ����
�����&RQVHTXHQWO\��DQG�GHVSLWH�WKH�ODFN�
RI� LPSOLFDWLRQ� RI� ,5)�� LQ� WKH� SDWKR-
JHQHVLV�RI�,J$9��IXUWKHU�VWXGLHV�DUH�UH-
TXLUHG�WR�GHWHUPLQH�WKH�SRWHQWLDO�HIIHFW�
RI� WKLV� JHQH� LQ� WKRVH� YDVFXOLWLGHV� QR�
evaluated so far.
,5)�� LV� D� GLUHFW� WUDQVGXFHU� RI� YLUXV�
PHGLDWHG�VLJQDOOLQJ�DQG�SOD\V�D�FUXFLDO�
UROH� LQ� WKH� H[SUHVVLRQ� RI� W\SH� ,� ,)1�
JHQHV� ����� ����� 7KH� ODFN� RI� LPSOLFD-
tion of ,5)�� LQ� WKH� SDWKRJHQHVLV� RI�
,J$9� LV� LQ� NHHSLQJ� ZLWK� SUHYLRXV� UH-
SRUWV� WKDW�IDLOHG� WR�GHWHFW�D�VLJQLÀFDQW�
DVVRFLDWLRQ� EHWZHHQ� JHQHV� UHODWHG� WR�
WKH� ,)1� SDWKZD\� DQG� ,J$9� ���������
VXSSRUWLQJ� WKH� IDFW� WKDW� WKLV� YDVFXOLWLV�
PD\�EH� DQ� LQGHSHQGHQW� ,)1� VLJQDWXUH�
GLVHDVH��$FFRUGLQJO\��DQG�EDVHG�RQ�WKH�
UHVXOWV�GHULYHG�IURP�RXU�VWXG\��WKH�XVH�
RI� LQKLELWRUV�RI� WKH� ,)1�SDWKZD\�PD\�
QRW�KDYH�D�EHQHÀFLDO�HIIHFW�LQ�SDWLHQWV�
ZLWK� ,J$9�DQG� WKDW�GUXJ�GHYHORSPHQW�
IRFXVLQJ�RQ� WKH�EORFNDGH�RI�RWKHU� LP-
PXQRORJLFDO�SDWKZD\V�PD\�EH�PRUH�HI-
IHFWLYH�IRU�WKH�WUHDWPHQW�RI�,J$9��6LQFH�
WKH�SDWKRJHQLF�PHFKDQLVP�RI� ,J$9� LV�
PDLQO\� GXH� WR� ,J$� GRPLQDQW� LPPXQH�
GHSRVLWV������VXJJHVWLQJ�WKDW�WKLV�YDVFX-
OLWLV�LV�SUHGRPLQDQWO\�D�%�FHOO�PHGLDWHG�
GLVHDVH�� LW� FRXOG� EH� SODXVLEOH� WR� WKLQN�
WKDW� GUXJV� EORFNLQJ� WKH� %�FHOO� VLJQDO-
OLQJ�SDWKZD\�PD\�KDYH�D�EHQHÀFLDO�HI-
IHFW�LQ�WKH�WUHDWPHQW�RI�,J$9�
,Q�VXPPDU\��RXU�UHVXOWV�GR�QRW�VXSSRUW�
DQ�LQÁXHQFH�RI�,5)��RQ�WKH�SDWKRJHQ-
esis of IgAV.
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