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ABSTRACT
Objective. To systematically evaluate, 
through a Medline search, the role of 
omalizumab in eosinophilic granulo-
matosis with polyangiitis (EGPA).
Methods. A systematic review was per-
formed with the following inclusion cri-
teria: original articles and case reports 
written in English and reporting an asso-
ciation between omalizumab and EGPA.
Results. We found 18 papers on EGPA 
(14 case reports, 3 retrospective cohort 
studies, 1 prospective cohort study). 
Omalizumab showed to be effective as 
corticosteroid-sparing agent in EGPA 
patients with severe asthmatic mani-
IHVWDWLRQV�� 2Q� WKH� FRQWUDU\�� FRQÁLFW-
ing results concerned its use in refrac-
tory forms of EGPA. Plausible is the 
increased risk of EGPA onset among 
asthmatic patients treated with omali-
zumab, probably related to steroid re-
duction, even if it cannot be excluded 
that omalizumab might be occasionally 
directly involved in the pathogenesis.
Conclusion. 2XU� ÀQGLQJV� VXSSRUW� WKH�
use of omalizumab in selected forms 
of EGPA, but caution in the tapering of 
corticosteroids is also recommended. 
Quality of evidence is limited, as the 
source of information was mainly case 
reports. Clinical trials are required in 
order to evaluate the role of omalizum-
ab in EGPA and to ascertain the risk of 
asthmatic patients given omalizumab to 
develop EGPA. 

Introduction
Omalizumab is a recombinant hu-
manised anti-immunoglobulin E (IgE) 
monoclonal antibody which binds se-
OHFWLYHO\� WR� WKH�&Ƥ��GRPDLQ�RI� WKH�)F�
IUDJPHQW� RQ� WKH� KHDY\� FKDLQ� RI� IUHH�
IgE, thus preventing its interaction 
ZLWK� WKH�KLJK�DIÀQLW\�DQG� ORZ�DIÀQLW\�
,J(� UHFHSWRUV� IRXQG�RQ� WKH� VXUIDFH�RI�
mast cells, basophils, eosinophils and 

%�FHOOV��%HFDXVH� WKH�&Ƥ��GRPDLQ�PH-
GLDWHV�,J(�ELQGLQJ�ZLWK�WKH�Ơ�FKDLQ�RI�
,J(� UHFHSWRUV�� RPDOL]XPDE� LQWHUIHUHV�
ZLWK� ,J(�)FƤ5,� LQWHUDFWLRQ�� WKHUHE\�
preventing mast cell/basophil degranu-
ODWLRQ� WKXV� UHGXFLQJ� WKH� DFWLYDWLRQ� RI�
LQÁDPPDWRU\� FHOOV� DQG� WKH� UHOHDVH� RI�
SUR�LQÁDPPDWRU\� IDFWRUV�� ,Q� DGGLWLRQ��
omalizumab can block IgE-mediated 
antigen-presenting processes and in-
KLELW� 7K�� DPSOLÀFDWLRQ� RI� LQÁDPPD-
tory reactions (1).
Omalizumab was recently licensed as 
D�WKHUDS\�IRU�SDWLHQWV�DJHG���DQG�ROGHU�
with allergic asthma, with a subcutane-
ous administration every 2 to 4 weeks, 
based on body weight and serum IgE 
levels (2). Several studies demonstrated 
D� VLJQLÀFDQWO\� JUHDWHU� LPSURYHPHQW� LQ�
DVWKPD�FRQWURO�LQ�WHUPV�RI�LQKDOHG�JOX-
cocorticoids required, as well as in risk 
RI� H[DFHUEDWLRQ� DQG� KRVSLWDOLVDWLRQ��
with an additional positive action on 
KHDOWK�UHODWHG�TXDOLW\�RI� OLIH������6LPL-
ODUO\��UHDO�OLIH�VWXGLHV�FRQÀUPHG�LWV�HI-
IHFWLYHQHVV�DQG�VDIHW\� LQ� WKH� WUHDWPHQW�
RI�FKURQLF�VSRQWDQHRXV�XUWLFDULD��&68���
DIWHU�WKH�IDLOXUH�RI�ÀUVW�OLQH�WKHUDS\��DW�
WKH� GRVDJH� RI� ���� PJ� HLWKHU� ���� PJ�
HYHU\�IRXU�ZHHNV���������
How omalizumab works in asthma and 
&68� UHPDLQV� ODUJHO\� XQFOHDU�� 6WXGLHV�
have shown that omalizumab is able 
to determine eosinophil apoptosis and 
WR� GRZQ�UHJXODWH� WKH� SURGXFWLRQ� RI�
LQÁDPPDWRU\� F\WRNLQHV�� WKXV� H[KLELW-
LQJ�DQWL�DOOHUJLF�DQG�DQWL�LQÁDPPDWRU\�
SURSHUWLHV� ����� 2PDOL]XPDE� WUHDWPHQW�
KDV� VKRZQ� WR� EH� HIIHFWLYH� LQ� VHYHUDO�
GLVHDVHV� VXFK� DV� DVSLULQ�H[DFHUEDWHG�
UHVSLUDWRU\� GLVHDVH� ����� FKURQLF� HR-
sinophilic pneumonia (7) and hypoc-
omplementemic urticarial vasculitis 
V\QGURPH� �+896��� D� YHU\� UDUH� VPDOO�
YHVVHO�YDVFXOLWLV�RI�XQNQRZQ�DHWLRORJ\�
RIWHQ� DVVRFLDWHG� ZLWK� V\VWHPLF� OXSXV�
erythematosus (SLE) (8). In this regard, 
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RPDOL]XPDE�ZDV� HIIHFWLYH� LQ� D�PLOGHU�
IRUP� RI� +896�� ZLWK� SUHYDOHQW� VNLQ�
and gastrointestinal involvement (9), 
whereas did not improve skin lesions in 
D�VHYHUH�IRUP�RI�+896�ZLWK�UHQDO�DQG�
SXOPRQDU\�LQYROYHPHQW�������
Eosinophilic granulomatosis with 
polyangiitis (EGPA) is a rare antineu-
trophil cytoplasmic antibody (ANCA)-
associated vasculitis, characterised by 
QHFURWLVLQJ� YDVFXOLWLV� RI� WKH� VPDOO� WR�
medium-sized vessels (11). The natural 
KLVWRU\�RI�WKH�GLVHDVH�XVXDOO\�LQFOXGHV�D�
prodromal stage characterised by atopy, 
DOOHUJLF� UKLQLWLV�� DQG� DVWKPD�� IROORZHG�
by an eosinophilic and a vasculitic 
VWDJH�� 7KH� ZLWKGUDZDO� RI� FRUWLFRVWHU-
oids in patients with asthma can act as a 
trigger leading to the systemic involve-
PHQW� RI� WKH� GLVHDVH��$� SDWLHQW� FDQ� EH�
FODVVLÀHG�DV�KDYLQJ�(*3$�LI�DIIHFWHG�E\�
DW�OHDVW�IRXU�RI�WKH�VL[�IROORZLQJ�PDQL-
IHVWDWLRQV������DVWKPD������HRVLQRSKLOLD�
!���������PRQRQHXURSDWK\��LQFOXGLQJ�
PXOWLSOH[��RU�SRO\QHXURSDWK\������QRQ�
À[HG�SXOPRQDU\�LQÀOWUDWHV������SDUDQD-
VDO�VLQXV�DEQRUPDOLW\��DQG�����WKH�SUHV-
HQFH� RI� H[WUDYDVFXODU� HRVLQRSKLOV� LQ� D�
biopsy specimen. In addition, strongly 
elevated IgE and IgG4 levels are com-
monly observed in EGPA (12). Gluco-
corticoids with or without immunosup-
pressants and high-dose intravenous 
LPPXQRJOREXOLQ�WKHUDS\��,9,*��OHDG�WR�
VXFFHVVIXO�UHPLVVLRQ�LQ�WKH�PDMRULW\�RI�
EGPA patients but is well-known that 
(*3$�SDWLHQWV�H[SHULHQFH� IUHTXHQW� UH-
lapses during glucocorticoid tapering. 
Long-term maintenance therapy with 
LPPXQRVXSSUHVVDQWV� LV� RIWHQ� XVHG� IRU�
SUHYHQWLQJ�WKH�UHODSVH�RI�(*3$�EXW�LWV�
HIÀFDF\�LV�VWLOO�FRQWURYHUVLDO�������6DNX�
et al.� UHFHQWO\� IRXQG� WKDW� D]DWKLRSULQH�
(AZA) maintenance therapy and high 
eosinophil counts at onset could rep-
UHVHQW� LQGHSHQGHQW� IDFWRUV� IRU� ORZHU�
relapse risks, whereas high immuno-
globulin E (IgE) levels at onset could 
EH�VHHQ�DV�D�ULVN�IDFWRU�IRU�UHODSVHV�������
$V�D�PDWWHU�RI�IDFW��WKH�PDQDJHPHQW�RI�
EGPA includes corticosteroids alone 
or in combination with conventional 
LPPXQRVXSSUHVVDQWV� ������ 6LQFH� WKRVH�
DJHQWV�DUH�RIWHQ�LQHIIHFWLYH�LQ�WKH�FRQ-
WURO� RI� FKURQLF� DVWKPD� DQG�RU� UKLQRVL-
QXVLWLV��WKH�WUHDWPHQW�RI�ZKLFK�UHTXLUHV�
long-term high-dose corticosteroids) 

omalizumab has been tested in EGPA, 
ZLWK�FRQÁLFWLQJ�UHVXOWV�
7KH�DLP�RI�RXU�UHYLHZ�ZDV�WR�V\VWHPDWL-
FDOO\�DQDO\VH�WKH�UROH�RI�RPDOL]XPDE�LQ�
EGPA.

Methods
Literature search
$�0HGOLQH�VHDUFK�RI�(QJOLVK� ODQJXDJH�
DUWLFOHV�SXEOLVKHG�XS�WR�-XQH������LQ�WKH�
3XE0HG�GDWDEDVH�ZDV�SHUIRUPHG�ZLWK�
WKH� IROORZLQJ� NH\�ZRUGV�� RPDOL]XPDE�
and vasculitis, omalizumab and small-
vessel vasculitis, omalizumab and 
anti-neutrophil cytoplasmic antibodies 
(ANCA), omalizumab and eosinophilic 
granulomatosis with polyangiitis, omal-
izumab and Churg-Strauss syndrome. 

Study selection
Duplicates were removed and all titles 
DQG�DEVWUDFWV�UHVXOWLQJ�IURP�WKH�VHDUFK�
VWUDWHJ\�ZHUH� UHYLHZHG� WR� LGHQWLI\�HOL-
JLEOH� SDSHUV�� $IWHUZDUGV� IXOO� WH[WV� RI�
the remaining studies were assessed. 
$OO�DUWLFOHV�HYHQWXDOO\�VHOHFWHG�IXOÀOOHG�
WKH� IROORZLQJ�HOLJLELOLW\�FULWHULD��RULJL-
nal articles and case reports written in 
English and reporting an association 
between omalizumab and EGPA. Arti-
cles that did not meet these inclusion 
FULWHULD�ZHUH�H[FOXGHG��7KH�V\VWHPDWLF�
UHYLHZ� ZDV� SHUIRUPHG� LQ� DFFRUGDQFH�
ZLWK�WKH�3UHIHUUHG�5HSRUWLQJ�,WHPV�IRU�
6\VWHPDWLF�5HYLHZV�DQG�0HWD�DQDO\VHV�
�35,60$��JXLGHOLQHV�

Results
$�WRWDO�RI����DUWLFOHV�ZHUH�UHYLHZHG�DQG��
DIWHU�VHOHFWLRQ�����SDSHUV�RQ�(*3$�ZHUH�
LQFOXGHG�LQ�WKH�SUHVHQW�UHYLHZ�����FDVH�
UHSRUWV����UHWURVSHFWLYH�FRKRUW�VWXGLHV����
prospective cohort study. Since required 
GLDJQRVWLF� FULWHULD� IRU� (*3$� ZHUH� QRW�
VDWLVÀHG��ZH�GHFLGHG� WR�H[FOXGH�D�GUD-
PDWLF� FDVH� FRQFHUQLQJ� D� ���\HDU�ROG�
ZRPDQ� ZKR�� ��� PRQWKV� DIWHU� WKH� EH-
JLQQLQJ�RI�RPDOL]XPDE��SUHVHQWHG�VNLQ�
YDVFXOLWLV�� ELODWHUDO� SXOPRQDU\� LQÀO-
WUDWHV�DQG�VL[�PRQWKV�ODWHU�GHYHORSHG�DQ�
DGYDQFHG�VWDJH�EUDLQ�WXPRXU������

Case reports with 
favourable outcomes 
Giavina-Bianchi et al. and Caruso et al. 
UHSRUWHG�FDVHV�RI�SDWLHQWV�ZLWK�(*3$�LQ�
remission, who were given omalizumab 

ZLWK�VLJQLÀFDQW�LPSURYHPHQW�RI�DVWKPD�
DQG�QR�GLVHDVH�ÁDUHV����������
6LPLODUO\�� LQ�D� OLIH�WKUHDWHQLQJ�IRUP�RI�
EGPA treated by many immunosup-
pressants, omalizumab controlled a 
QHZ� UHODSVH� RI� DVWKPD� DQG� WKH� RFFXU-
UHQFH�RI�QDVDO�SRO\SV�DOVR�DOORZLQJ� WR�
VDIHO\� SHUIRUP� WZR� DGGLWLRQDO� FRXUVHV�
RI�57;��ZKLFK�SUHYLRXVO\�HYRNHG�D�VH-
vere bronchospasm requiring invasive 
mechanical ventilation (19).
2PDOL]XPDE�ZDV�HIIHFWLYH�LQ�WZR�OLIH�
WKUHDWHQLQJ� FDVHV� RI� (*3$� ������ DQG�
LQ�D�SDHGLDWULF�FDVH�RI�(*3$�ZLWK�H[-
trapulmonary symptoms both resistant 
to many immunosuppressants (21). 
)LQDOO\�� LQ� D� IXUWKHU� FDVH� RPDOL]XPDE�
completely controlled asthma attacks, 
but the peripheral nerve complications 
DQG�WKH�EDVDO�)(9��YDOXH�ZHUH�ERWK�XQ-
DIIHFWHG�������7DEOH�,��

Case reports with adverse outcomes 
(failure of omalizumab in EGPA) 
$� ���\HDU�ROG� ZRPDQ� DIIHFWHG� E\�
(*3$��DIWHU�YDULRXV�DWWHPSWV��ZDV�JLYHQ�
omalizumab as a steroid sparing agent, 
XQVXFFHVVIXOO\�������7DEOH�,,��

Case reports with adverse 
outcomes (onset of EGPA under 
treatment with omalizumab) 
,Q������:LQFKHVWHU�et al��ÀUVW�UHSRUWHG�
WKH� FDVH� RI� D�PDQ� DIIHFWHG� E\� DVWKPD�
who was given omalizumab and soon 
DIWHU� GHYHORSHG� (*3$� ������ $� VH-
YHUH� IRUP� RI� (*3$� ZLWK� P\RFDUGLWLV�
and central nervous system involve-
PHQW� IROORZLQJ� WKH� IRXUWK� LQMHFWLRQ� RI�
RPDOL]XPDE� ZDV� IXUWKHU� GHVFULEHG� E\�
Puechal et al�� ������ 7ZR� \HDUV� ODWHU��
%DUJDJOL�GHVFULEHG�WKH�FDVH�RI�D�SDWLHQW�
VXFFHVVIXOO\� WUHDWHG� ZLWK� RPDOL]XPDE�
ZKR�GHYHORSHG�(*3$�DIWHU�VWHURLG�GLV-
FRQWLQXDWLRQ�������
In a comparable case, omalizumab 
could not control asthma symptoms and 
DIWHU� ���PRQWKV� WKH� SDWLHQW� GHYHORSHG�
symmetric polyneuropathy receiving 
WKH�GLDJQRVLV�RI�(*3$������
,Q� WKH� FDVH� UHSRUWHG� E\�5XSSHUW� et al. 
omalizumab led to a marked improve-
PHQW�RI�DVWKPD�V\PSWRPV��EXW��DIWHU���
months, EGPA developed (28).
$VWKPD�DQG�VLQXVLWLV�V\PSWRPV�VLJQLÀ-
FDQWO\�LPSURYHG�IROORZLQJ�RPDOL]XPDE�
in the patient described by Cazzola et 
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al. Nevertheless, the patient soon devel-
RSHG�D�VHYHUH�IRUP�RI�(*3$�OHDGLQJ�WR�
DFXWH�UHVSLUDWRU\�IDLOXUH�UHTXLULQJ�LQWUD-
venous and oral steroids (29).

,Q�D����\HDU�ROG�ZRPDQ�ZKR�ZDV�JLY-
en omalizumab, EGPA appeared three 
PRQWKV� DIWHU� RUDO� VWHURLG� GLVFRQWLQXD-
WLRQ�������7DEOH�,,,��

Retrospective cohort study
,Q������:HFKVOHU�et al. tried to deter-
PLQH�WKH�QXPEHU�RI�FDVHV�RI�(*3$�GL-
agnosed in patients who had been treat-

Table I. &DVH�UHSRUWV�DVVHVVLQJ�WKH�UROH�RI�RPDOL]XPDE�LQ�(*3$��ZLWK�IDYRXUDEOH�RXWFRPHV��

$XWKRU��<HDU��5HI� 6XEMHFW�� %DVHOLQH�'LVHDVH�IHDWXUHV� 3UHYLRXV�7KHUDS\� 7UHDWPHQW� 5HVXOWV�

*LDYLQLD�%LDQFKL�� ��(*3$� $VWKPD��PRQRQHXURSDWK\��� (*3$�UHPLVVLRQ�DSDUW�IURP�DVWKPD��ZLWK� RPDOL]XPDE����� ,PSURYHPHQW�RI�)(9��DQG
et al.������������ &DXFDVLDQ�PDOH� HSLGLG\PR�RUFKLWLV�� KLJK�GRVH�LQKDOHG�FRUWLFRVWHURLGV��ORQJ�DFWLQJ� PJ�HYHU\���ZHHNV� HRVLQRSKLOLD��
� ���\HDUV�ROG� QHFURWL]LQJ�YDVFXOLWLV�� E��DJRQLVWV�DQG�VHYHUDO�FRXUVHV�RI�VWHURLG� IRU���PRQWKV�
  eosinophilia, total pulse therapy.
� � ,J(�����,8�P/� � �

Pabst et al.�� ��(*3$�� $VWKPD��HRVLQRSKLOLD�� (*3$�UHPLVVLRQ�ZLWK�RUDO�SUHGQLVRQH��3'1��� RPDOL]XPDE����� 0DUNHG�FOLQLFDO�LPSURYHPHQW��
���������� &DXFDVLDQ� VNLQ�HRVLQRSKLOLF�YDVFXOLWLV�� )RXU�\HDUV�ODWHU��RQ�ORZ�GRVH�WKHUDS\��RQVHW� PJ�HYHU\�WZR� $=$�ZDV�VWRSSHG��PDLQWHQDQFH
� IHPDOH���� QDVDO�SRO\SRVLV��WRWDO� RI�SHULP\RFDUGLWLV��()�������WUHDWHG�ZLWK� ZHHNV�DQG�WKHQ�� WKHUDS\�ZLWK�3'1�����PJ�GD\��
� \HDUV�ROG� ,J(����,8�P/� 3'1�DQG�F\FORSKRVSKDPLGH��&<&���$IWHU� HYHU\�IRXU�ZHHNV�� WRWDO�,J(����,8�P/
� � � GHYHORSPHQW�RI�SURWHLQXULD��&<&�H[FKDQJHG
� � � IRU�$=$�ZLWK�QR�UHVSRQVH�

� ��(*3$� %LODWHUDO�YDVFXOLWLF� (*3$�UHPLVVLRQ�ZLWK�&<&�DQG�VWHURLGV��� RPDOL]XPDE����� 5DGLRORJLFDO�DQG�FOLQLFDO�UHVSRQVH�
� &DXFDVLDQ� SXOPRQDU\�LQÀOWUDWHV�� &<&�UHSODFHG�E\�$=$�EHFDXVH�RI�SURWHLQXULD��� PJ�HYHU\�WZR�� ZLWK�GLVDSSHDULQJ�RI�G\VSQHD�DQG
� IHPDOH���� HRVLQRSKLOLD�� :RUVHQLQJ�RI�FOLQLFDO�VWDWXV�DQG�EURQFKLDO� ZHHNV��� HRVLQRSKLOV�QRUPDOL]DWLRQ��WRWDO
� \HDUV�ROG� SRO\QHXURSDWK\��WRWDO� REVWUXFWLRQ�GHVSLWH�HOHYDWLRQ�RI�3'1�WR�� � ,J(�����,8�P/��QHZ�RQVHW�RI
� � ,J(�����,8�P/� ���PJ�GD\��� � GLIIXVH�LQWHUVWLWLDO�LQÀOWUDWHV�
     progressive bronchial obstruction  
     and eosinophilia two months 
� � � � � DIWHU�2PDOL]XPDE�VXVSHQVLRQ���
� � � � � WRWDO�,J(�����,8�P/��2UDO�3'1��
� � � � � LQFUHDVHG�WR����PJ�GD\�DQG��
� � � � � 2PDOL]XPDE�����PJ�HYHU\���ZHHNV��
     started again. The clinical status  
� � � � � LPSURYHG�GUDPDWLFDOO\�ZLWKLQ���
� � � � � ZHHNV��WRWDO�,J(�����,8�P/�

Iglesias et al.��� ��(*3$� 6LQXVLWLV��HRVLQRSKLOLD�� 3HUVLVWHQFH�RI�SXOPRQDU\�LQÀOWUDWHV�DQG�RQVHW� RPDOL]XPDE����� 5HVROXWLRQ�RI�HRVLQRSKLOLD�
���������� &DXFDVLDQ�� DVWKPD��SXOPRQDU\� RI�HVRSKDJL�XOFHUV��GDLO\�YRPLWLQJ��GHVSLWH� PJ�HYHU\�WZR� LPSURYLQJ�LQ�UHVSLUDWRU\�DQG
� IHPDOH����\HDUV� LQÀOWUDWHV��SHULFDUGLDO� 3'1��&<&�DQG�57;��� ZHHNV�� JDVWURLQWHVWLQDO�V\PSWRPV�DW��
� ROG� HIIXVLRQ��FXWDQHRXV�� � � ZHHNV��3'1�WDSHUHG�WR��PJ�GD\�
  vasculitis, total IgE 1,492 
� � N8�O� � �

Graziani et al.�� ��(*3$�� 0RQRQHXULWLV�PXOWLSOH[�� 3URJUHVVLYH�FOLQLFDO�DQG�UDGLRORJLFDO� RPDOL]XPDE����� 5HVROXWLRQ�RI�DVWKPD�DQG
���������� &DXFDVLDQ�� ELODWHUDO�SXOPRQDU\� LPSURYHPHQW�ZLWK�3'1���PJ�NJ��5HFXUUHQFH� PJ�HYHU\�WZR� HRVLQRSKLOLD��VLJQLÀFDQW
� IHPDOH����\HDUV� LQÀOWUDWHV��DVWKPD�� RI�VHYHUH�DVWKPD�DWWDFNV��UHTXLULQJ�KLJK�GRVHV�� ZHHNV�� SHUVLVWHQW�UHGXFWLRQ�RI�,J(
� ROG� HRVLQRSKLOLD��VLQXVLWLV�� RI�VWHURLG�WKHUDS\�� � OHYHOV��3'1�UHGXFHG�WR���PJ�GD\�

$JXLUUH�9DOHQFLD� ��(*3$� &XWDQHRXV�DQG�XSSHU� ,QLWLDO�JRRG�UHVSRQVH�ZLWK�3'1��SODVPDSKHUHVLV�� RPDOL]XPDE����� 4XLFN�LPSURYHPHQW�LQ�DVWKPD
et al.������������ &DXFDVLDQ�� JDVWURLQWHVWLQDO�WUDFW� DQG�&<&��6NLQ�YDVFXOLWLV�ÁDUH�ZLWK�3'1����� PJ�HYHU\�WZR� DQG�UKLQLWLV�IROORZHG�E\�3'1
� IHPDOH����\HDUV� YDVFXOLWLV��DVWKPD�� PJ�NJ�GD\��DJDLQ�WUHDWHG�ZLWK�L�Y���3'1�DQG� ZHHNV�� ZLWKGUDZDO�WZR�PRQWKV�DIWHU�
� ROG� HRVLQRSKLOLD��VLQXVLWLV�� &<&��,Q�WKH�IROORZLQJ�PRQWKV�PXOWLSOH�� � 2PDOL]XPDE�LQLWLDWLRQ��7ZR
� � � ÁDUH�XSV��HRVLQRSKLOLD��VNLQ�YDVFXOLWLV��UKLQLWLV� � DGGLWLRQDO�F\FOHV�RI�57;�
� � � DQG�EURQFKRVSDVPV��$IWHU�57;�RQVHW��VHYHUH� � XQGHUWDNHQ�ZLWK�QR�
   bronchospasms despite desensitization scheme.   bronchospasm.
   Ambulatory management with PDN, AZA and 
� � � WKHQ�00)�ZLWK�JRRG�FRQWURO�RI�YDVFXOLWLV�EXW�
� � � SHUVLVWHQFH�RI�DVWKPD�DQG�HPHUJHQFH�RI�QDVDO�
   polyps.  

Caruso et al.��� ��(*3$�PDOH� $VWKPD��HRVLQRSKLOLD�� 'HVSLWH�KLJK�GRVH�LQKDOHG�VWHURLGV��PRQWHOXNDVW�� RPDOL]XPDE����� 5HVROXWLRQ�RI�DVWKPD�DQG
���������� ���\HDUV�ROG� SDUDQDVDO�VLQXV�LQÀOWUDWHV� 07;�DQG�RUDO�PHWK\OSUHGQLVRORQH�����PJ���WKH� PJ�HYHU\�WZR� HRVLQRSKLOLD��)(9�������WRWDO�
� � ZLWK�QDVDO�SRO\SV�� SDWLHQW�KDG�RFFXSDWLRQDO�DVWKPD��$QLVDNLV�� ZHHNV�� ,J(�����N8�/��6SHFLÀF�,J(�WR�$6
� � XOPRQDU\�LQÀOWUDWHV�ZLWK� VLPSOH[�$6��ZLWK��)(9��)9&�������DQG�� � ����N8�/��$4/4��������$&7�����
� � HRVLQRSKLOLF�YDVFXOLWLV�� SUHEURQFKRGLODWRU�)(9�������RI�SUHGLFWHG��� � (RVLQRSKLOV����
� � WRWDO�,J(�����N8�O� )(9�������WRWDO�,J(����N8�/��VSHFLÀF�,J(�WR�
� � � $6������N8�/��$4/4��������$&7����
� � � (RVLQRSKLOV������ �

Table II. &DVH�UHSRUW�DVVHVVLQJ�WKH�UROH�RI�RPDOL]XPDE�LQ�(*3$��ZLWK�DGYHUVH�RXWFRPHV��

$XWKRU��<HDU��5HI� 6XEMHFW�� %DVHOLQH�GLVHDVH�IHDWXUHV� 3UHYLRXV�WKHUDS\� 7UHDWPHQW� 5HVXOWV

Lau et al.������������ ��(*3$�IHPDOH�� (RVLQRSKLOLD��DVWKPD�� 'HVSLWH�D�JRRG�FOLQLFDO�UHVSRQVH�� RPDOL]XPDE� 6HYHUH�GLVHDVH�H[DFHUEDWLRQ��K\SHUHRVLQRSKLOLD
� ���\HDUV�ROG� SXOPRQDU\�LQÀOWUDWHV�� DVWKPD�V\PSWRPV�UHODSVHG�ZKHQ� IRU����ZHHNV� DQG�SXOPRQDU\�LQÀOWUDWHV��ZKHQ�3'1�ZDV�DJDLQ�
� � � 3'1�ZDV�WDSHUHG�WR�����PJ�GD\�� � WDSHUHG�WR�����PJ��GD\��
   AZA caused severe hepatitis and 
� � � 07;�LQGXFHG�D�ZRUVHQLQJ�RI�EORRG�
   eosinophilia.
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ed with omalizumab using the global 
VDIHW\�GDWDEDVH� �$UJXV��PDLQWDLQHG�E\�
1RYDUWLV�FRYHULQJ�WKH�WLPH�SHULRG�IURP�
-XQH������WR�-XQH�������)ROORZLQJ�WKH�
GDWDEDVH� UHVHDUFK� ��� SRVVLEOH� (*3$�
FDVHV� ZHUH� LGHQWLÀHG�� LQFOXGLQJ� ���
VSRQWDQHRXV�UHSRUWV�DQG���UHSRUWV�IURP�
FOLQLFDO�WULDOV��$PRQJ�WKRVH�����ZHUH�À-
QDOO\�LGHQWLÀHG�WR�EH�GHÀQLWHO\�RU�SURE-
ably EGPA. In that period the reporting 
UDWH�RI�(*3$�LQ�WKH�8QLWHG�6WDWHV�ZDV�
HVWLPDWHG� WR� EH� ��� FDVHV� SHU� PLOOLRQ�
person-years. Taking into account the 
���GHÀQLWH�SUREDEOH�FDVHV��WKH�UHSRUWLQJ�
rate was 149 cases per million person-
\HDUV��:KHQ�ERWK�GHÀQLWH�SUREDEOH�DQG�
SRVVLEOH�UHSRUWV�RI�(*3$�ZHUH�FRQVLG-
ered, the reporting rate was estimated 
to be even 194 cases per million per-
son-years. The average time between 
receiving omalizumab and the onset 
RI�(*3$�ZDV� VL[�PRQWKV��0DOHV�ZHUH�
KLJKHU�LQ�QXPEHU�WKDQ�IHPDOHV����vs. 4). 
The age was quite variable. All patients 

presented asthma and eosinophilia. 
)RXU� SDWLHQWV� H[SHULHQFHG� QHXURSDWK\��
WZR� RI� ZKRP� UHFHLYHG� D� GLDJQRVLV� RI�
PRQRQHXULWLV� PXOWLSOH[�� 3OHXUDO� HI-
IXVLRQ� ZDV� ÀQDOO\� GHWHFWHG� LQ� DW� OHDVW�
VL[�SDWLHQWV��,Q�HLJKW�FDVHV�VWHURLG�ZDV�
WDSHUHG� MXVW�EHIRUH� WKH�RQVHW�RI�(*3$�
symptoms and in the remaining cases 
an EGPA diagnosis was established, but 
LQVXIÀFLHQW� LQIRUPDWLRQ�ZHUH�SURYLGHG�
IRU�IXUWKHU�DVVHVVPHQW�������
Noteworthy Jachiet et al. evaluated the 
HIÀFDF\� DQG� WKH� VDIHW\� RI� RPDOL]XP-
DE� LQ� ��� SDWLHQWV�ZLWK� UHIUDFWRU\� DQG�
or relapsing EGPA through a nation-
ZLGH� )UHQFK� UHWURVSHFWLYH� PXOWLFHQ-
WUH�VWXG\��$W� WKH� WLPH�RI� WKH�GLDJQRVLV�
RI�(*3$��DOO� SDWLHQWV�KDG�DVWKPD�DQG�
EORRG� HRVLQRSKLOLD�� ��� SDWLHQWV� ������
KDG� VLQRQDVDO� DEQRUPDOLWLHV�� �� ������
KDG� SXOPRQDU\� LQÀOWUDWHV�� �� ������
KDG� WLVVXH� HRVLQRSKLOLD� LQÀOWUDWLRQ� EL-
RSV\�VSHFLPHQ����������KDG�SHULSKHUDO�
QHXURSDWK\�� DQG� �� ������ KDG� FDUGLDF�

LQYROYHPHQW�� 7KH� PHGLDQ� QXPEHU� RI�
WUHDWPHQW�OLQHV�EHIRUH�RPDOL]XPDE�ZDV�
three, including corticosteroids in all 
patients and immunosuppressive or im-
PXQRPRGXODWRU\�DJHQWV�LQ����SDWLHQWV�
������� ��� PRQWKV� DIWHU� RPDOL]XPDE�
initiation prednisone dosage decreased 
VLJQLÀFDQWO\� DW� HDFK� WLPH� SRLQW� FRP-
pared with the baseline value, whereas 
QR� VLJQLÀFDQW� GLIIHUHQFH� ZDV� IRXQG�
IRU� WKH�HRVLQRSKLO�FRXQW�� WKH�%LUPLQJ-
KDP�9DVFXOLWLV�$FWLYLW\�6FRUH��%9$6��
DQG� WKH� )(9�� 7ZHQW\�WZR�PRQWKV� DI-
WHU� RPDOL]XPDE� LQLWLDWLRQ�� �� SDWLHQWV�
������ DFKLHYHG� D� FRPSOHWH� UHVSRQVH��
��SDWLHQWV�������DFKLHYHG�D�SDUWLDO�UH-
VSRQVH��ZKHUHDV���SDWLHQWV� ������KDG�
UHIUDFWRU\� GLVHDVH�� DPRQJ� ZKRP� IRXU�
SDWLHQWV� SUHVHQWHG� GLVHDVH� UHODSVLQJ��
WZR� GHYHORSHG� VHYHUH� DVWKPD� ÁDUHV�
whereas the two others developed ret-
robulbar optic neuritis, unresponsive 
WR�KLJK�GRVHV�RI�VWHURLGV�DQG�LPPXQR-
VXSSUHVVDQWV�� $V� H[SHFWHG�� QR� VHYHUH�

Table III. &DVH�UHSRUWV�UHSRUWLQJ�WKH�RQVHW�RI�(*3$�XQGHU�WUHDWPHQW�ZLWK�RPDOL]XPDE�

$XWKRU��<HDU� 6XEMHFW�� %DVHOLQH�GLVHDVH�IHDWXUHV� 3UHYLRXV�WKHUDS\� 7UHDWPHQW� 5HVXOWV

:LQFKHVWHU�et al��� ��&DXFDVLDQ�PDOH� +LVWRU\�RI�DVWKPD�� 1RW�UHSRUWHG��15�� RPDOL]XPDE� EGPA onset (peripheral neuropathy, skin 
���������� ���\HDUV�ROG�� � � � vasculitis, eosinophilia, asthma)

Puechal et al.��� ��PDOH����\HDUV� ���\HDU�KLVWRU\�RI�DVWKPD� *&$�WUHDWHG�ZLWK�RUDO�VWHURLGV�� RPDOL]XPDE� $IWHU�IRXU�LQMHFWLRQV�GHYHORSPHQW�RI�VHYHUH
���������� ROG� ZLWK�QDVDO�SRO\SRVLV��7ZR� 8QVXFFHVVIXO�WUHDWPHQW�ZLWK�GDLO\� ����PJ�HYHU\�� IRUP�RI�(*3$��P\RFDUGLWLV�DQG�61&
� � \HDUV�EHIRUH�GLDJQRVHG�ZLWK� GRVHV�RI�LQKDOHG�FRUWLFRVWHURLGV��� ZHHN�� LQYROYHPHQW��VXFFHVVIXOO\�WUHDWHG�ZLWK
� � JLDQW�FHOO�DUWHULWLV��*&$���� OHXNRWULHQH�PRGLÀHUV��ORQJ�DFWLQJ� � VWHURLGV�DQG�&<&�
� � WRWDO�,J(������,8�P/� LQKDOHG�ơ��DJRQLVW�DQG�RUDO�
   corticosteroids.  

Bargagli et al���� ��PDOH����\HDUV� ���\HDU�KLVWRU\�RI�VHYHUH� 3'1���PJ�GD\�� RPDOL]XPDE� 2UDO�VWHURLGV�ZHUH�SURJUHVVLYHO\�UHGXFHG��
���������� ROG� DVWKPD�� � ����PJ�HYHU\�� RYHU�IRXU�WR�VL[�ZHHNV�WKH�SDWLHQW�GHYHORSHG
� � � � WZR�ZHHNV�� (*3$��SXOPRQDU\�LQÀOWUDWHV��
     hypereosinophilia, skin and bronchial 
     vasculitis). Omalizumab was maintained.  
     PDN and AZA achieved disease remission in  
     three weeks.

Spina et al��� ��&DXFDVLDQ�� ��\HDU�KLVWRU\�RI�DVWKPD�� 2QH�\HDU�DIWHU�DVWKPD�RQVHW�RI� RPDOL]XPDE� $IWHU����PRQWKV��ZLWKRXW�RUDO�VWHURLG
���������� PDOH����\HDUV� WRWDO�,J(�����,8�P/�� HRVLQRSKLOLD�DQG�HRVLQRSKLOLF� ����PJ�HYHU\� UHGXFWLRQ��RQVHW�RI�V\PPHWULF
� ROG� � SQHXPRQLD�WUHDWHG�ZLWK�3'1���� WZR�ZHHNV�� SRO\QHXURSDWK\�RQ���DUPV�IXOÀOOLQJ
� � � PJ�NJ�GD\��/DWHU��XQFRQWUROOHG�� � GLDJQRVWLF�FULWHULD�IRU�(*3$�
   asthma.  

5XSSHUW�et al��� ��&DXFDVLDQ� ��\HDU�KLVWRU\�RI�DOOHUJLF� 8QVXFFHVVIXO�WUHDWPHQW�ZLWK� RPDOL]XPDE�� 2SWLPDO�DVWKPD�FRQWURO�DQG�3'1
���������� PDOH����\HDUV�� DVWKPD��WRWDO�,J(����� ÁXWLFDVRQH�������PJ�G���VDOPHWHURO� ����PJ�HYHU\� GLVFRQWLQXDWLRQ�EXW�LQ�RQH�\HDU�RQVHW�RI
� ROG� ,8�P/� ������PJ�G���DQG�PHDQ�3'1���� IRXU�ZHHNV�� VHYHUH�(*3$��IHYHU��ZHLJKW�ORVV��PDVVLYH
� � � PJ�GD\�� � DEGRPHQ�FHUYLFDO�DQG�OHIW�FKHHN�LQÀOWUDWH��
     eosinophilia). Omalizumab was stopped 
� � � � � DQG�WKH�SDWLHQW�ZDV�VXFFHVVIXOO\�WUHDWHG�
     with PDN and CYC.

Cazzola et al���� ��PDOH����\HDUV� ��\HDU�KLVWRU\�RI�DVWKPD�� 8QVXFFHVVIXO�WUHDWPHQW�ZLWK� RPDOL]XPDE� $IWHU�WKLUG�LQIXVLRQ�ZRUVHQLQJ�RI�DVWKPD�
���������� ROG� PD[LOODU\�VLQXVLWLV�ZLWK�� ÁXWLFDVRQH�����OJ���VDOPHWHURO����OJ� ����PJ�HYHU\� $IWHU�IRUWK�LQIXVLRQ�GHYHORSPHQW�RI�VHYHUH
� � SRO\SV�� HYHU\����K��PRQWHOXNDVW����PJ�GLH��� WZR�ZHHNV�� (*3$��SXOPRQDU\�LQÀOWUDWHV�ZLWK�DFXWH
� � � DQG�VDOEXWDPRO�RQ�GHPDQG�� � UHVSLUDWRU\�IDLOXUH��HRVLQRSKLOLD��DVWKPD��
� � � � � VLQXVLWLV���7RWDO�,J(�!�����,8�P/��
� � � � � 2PDOL]XPDE�VXVSHQGHG��5HPLVVLRQ�VRRQ�
     obtained with PDN.

Cisneros et al���� ��IHPDOH���� $VWKPD��UHFXUUHQW�QDVDO� 8QVXFFHVVIXO�WUHDWPHQW�ZLWK�3'1� RPDOL]XPDE� $VWKPD�FOLQLFDO�DQG�IXQFWLRQDO�LPSURYHPHQW
���������� \HDUV�ROG� SRO\SV��SXOPRQDU\�LQÀOWUDWHV�� ���PJ�HYHU\�WZR�GD\V�� ����PJ�HYHU\� ZLWK�VXEVHTXHQW�GLVFRQWLQXDWLRQ�RI�RUDO
� � WRWDO�,J(�����8,�P/� � WZR�ZHHNV�� VWHURLGV��7KUHH�PRQWKV�ODWHU�GHYHORSPHQW�RI��
� � � � � ERWK�OHJV�VNLQ�YDVFXOLWLV��FRQÀUPLQJ�WKH�
� � � � � LQLWLDO�VXVSLFLRQ�RI�(*3$�
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adverse events related to omalizumab 
LQMHFWLRQ�ZHUH�UHSRUWHG�������
,Q� ����� &HOHEL� 6R]HQHU� et al. evalu-
DWHG� IXQFWLRQDO� DQG� FOLQLFDO� HIIHFWLYH-
QHVV� RI� RPDOL]XPDE� LQ� ��� SDWLHQWV�
GXULQJ���\HDUV�RI�WUHDWPHQW��7KH�PDLQ�
PDQLIHVWDWLRQV�ZHUH�VLQXVLWLV� ���������
SXOPRQDU\� LQÀOWUDWHV� ������ DQG�QDVDO�
SRO\SRVLV� ���������$W� ODVW� HYDOXDWLRQ�
��� SDWLHQWV� �������� UHVSRQGHG� FRP-
SOHWHO\�ZKHUHDV���SDWLHQWV���������KDG�
no improvement. To all time points a 
VLJQLÀFDQW� UHGXFWLRQ� LQ� PHDQ� 2&'�
GRVH� �IURP� ����� PJ�GD\� WR� ���� PJ�
GD\�DW�ÀIWK�\HDU���DVWKPD�H[DFHUEDWLRQ�
and hospitalisation rates was achieved. 
$� VLJQLÀFDQW� LPSURYHPHQW� RI� DVWKPD�
FRQWURO� WHVW� �$&7�� DQG� )(9��� ZDV�
REVHUYHG� RQO\� DW� VL[WHHQWK� ZHHN� DQG�
eosinophil count decreased with no 
VWDWLVWLFDO�VLJQLÀFDQFH������

Prospective cohort study
Detoraki et al.�HYDOXDWHG�LQ�D����PRQWK�
IROORZ�XS� REVHUYDWLRQDO� VWXG\� WKH� UROH�
RI�RPDOL]XPDE�DV�PDLQWHQDQFH�WKHUDS\�
LQ�(*3$��$OO�ÀYH�SDUWLFLSDQWV�KDG�SUH-
viously received an immunosuppressive 
therapy (CYC or AZA) and/or gluco-
FRUWLFRLGV�� $W� WKH� WLPH� RI� WKH� UHFUXLW-
PHQW�IRXU�SDWLHQWV�ZHUH�UHFHLYLQJ�PRG-
HUDWH�GRVDJH�RI�RUDO�3'1��PHDQ�YDOXH�
�����PJ�GD\���ZKHUHDV�RQH�SDWLHQW�ZDV�
in clinical remission and three months 
EHIRUH�GLVFRQWLQXHG�RUDO�JOXFRFRUWLFRLG�
WKHUDS\��1HYHUWKHOHVV��DOO�RI�WKHP�ZHUH�
receiving therapy with inhaled long-
acting b2 agonists and inhaled steroids 
DW� FRQVWDQW� GRVHV��$IWHU� VL[�PRQWKV� RI�
treatment an improvement (although 
QRW� VWDWLVWLFDOO\� VLJQLÀFDQW�� LQ� )(9��
was observed and constantly main-
WDLQHG�WKURXJKRXW�WKH����PRQWKV�RI�RE-
servation. Similarly, the asthma symp-
toms improved throughout the entire 
GXUDWLRQ�RI� WKH�VWXG\��$IWHU����PRQWKV�
RI�WUHDWPHQW��HRVLQRSKLO�FRXQW�ZDV�VLJ-
QLÀFDQWO\�ORZHU�WKDQ�DW�EDVHOLQH��,QWHU-
HVWLQJO\��WKH�GRVH�RI�3'1�VLJQLÀFDQWO\�
GHFUHDVHG� IURP�PRQWK��� WR� WKH�HQG�RI�
the study and was discontinued in two 
SDWLHQWV� DIWHU� ���PRQWKV� RI� WUHDWPHQW��
The urticarial vasculitis lesions present 
LQ� RQH� SDWLHQW� IRU� PRUH� WKDQ� �� \HDUV�
GLVDSSHDUHG� DIWHU� WKH� ÀUVW� DGPLQLVWUD-
WLRQ� RI� RPDOL]XPDE� DQG� GLG� QRW� UHFXU�
GXULQJ�WKH�VWXG\��)LQDOO\��QR�ZRUVHQLQJ�

RI�UHVSLUDWRU\��FXWDQHRXV��FDUGLRORJLF�RU�
neurologic symptoms was documented 
�����

Discussion
Overall, the available evidence sug-
JHVWV� WKDW� RPDOL]XPDE� PLJKW� EH� HI-
IHFWLYH�LQ�(*3$��EXW�DOVR�WKDW�LW�FRXOG�
play a role, not completely ascertained, 
LQ�WKH�GHYHORSPHQW�RI�(*3$�LQ�D�YHU\�
PLQRULW\�RI�DVWKPDWLF�SDWLHQWV��

Omalizumab as a remedy for EGPA
As EGPA patients with atopy pre-
sent more severe uncontrolled asthma 
PDQLIHVWDWLRQV�EXW� OHVV� VHYHUH�YDVFXOL-
WLV�PDQLIHVWDWLRQV� ����� WKH�SRVLWLYH� HI-
IHFWV�RI�RPDOL]XPDE� LQ�(*3$�SDWLHQWV�
FRXOG�EH� UHODWHG� WR� DQ� DWRSLF� VWDWXV�RI�
the patients. In this regard, the avail-
able evidence, with only one variant 
FDVH� UHSRUW� ������ VXSSRUW� WKH� XVH� RI�
RPDOL]XPDE�DV�PDLQWHQDQFH�WKHUDS\�RI�
(*3$�LQ�SDWLHQWV�ZLWK�D�WRWDO�FRQWURO�RI�
H[WUDSXOPRQDU\��EXW�QRW�RI� WKH�DVWKPD�
V\PSWRPV������������������
The same conclusion does not apply to 
VHYHUH� IRUPV� RI� (*3$�� DOWKRXJK� WZR�
OLIH�WKUHDWHQLQJ� FDVHV� RI� (*3$� XQUH-
sponsive to immunosuppressants even-
tually responded to omalizumab (21, 
�����,QGHHG��LQ�SDWLHQWV�ZLWK�UHIUDFWRU\�
EGPA omalizumab could demonstrate 
D� VWHURLG� VSDULQJ� HIIHFW�� EXW� HIIHFWV� RQ�
GLVHDVH� DFWLYLW\� DQG� SXOPRQDU\� IXQF-
tion were mild and eosinophil count, 
already low at baseline, did not change 
����������
2QH� RI� WKH� SRVVLEOH� H[SODQDWLRQV� RI�
WKH�EHQHÀFLDO�HIIHFW�RI�RPDOL]XPDE�LQ�
EGPA could be the down-regulation 
RI� WKH� KLJK� DIÀQLW\� UHFHSWRU� IRU� ,J(�
�)FH5,�� H[SUHVVHG� RQ� PDVW� FHOOV�� $V�
eosinophil activation and consequent 
UHOHDVH�DQG�SURGXFWLRQ�RI�VHYHUDO�SUR�
LQÁDPPDWRU\� PHGLDWRUV� VWURQJO\� GH-
SHQGV� IURP� WKH� LQWHUDFWLRQ� ZLWK� PDVW�
FHOOV�� WKHLU� UHGXFWLRQ� FRXOG� WKHUHIRUH�
H[SODLQ�WKH�SDUDOOHO�GHFUHDVH�RQ�HRVLQR-
phils number and activation observed 
ZLWK�RPDOL]XPDE������
 
Omalizumab as a risk factor 
for EGPA
Steroid reduction or suspension usually 
preceded EGPA onset during omali-
]XPDE� WKHUDS\� ������������DQG� LQ� WZR�

cases EGPA clinical remission was 
achieved despite omalizumab prosecu-
WLRQ�����������,Q�RQO\�WZR�FDVHV���������
steroid tapering did not herald EGPA 
RQVHW�� 8QLTXH� LV� WKH� FDVH� RI� D� SDWLHQW�
SUHYLRXVO\� DIIHFWHG� E\� *&$�� D� ODUJH�
vessel vasculitis, who developed EGPA 
RQH� \HDU� DIWHU� VWHURLG� ZLWKGUDZDO� DQG�
DIWHU�IRXU�FRXUVHV�RI�RPDOL]XPDE�������
)LQDOO\�� SUHGQLVRQH� WDSHULQJ� ZDV� UHF-
ognised to precede EGPA onset in the 
UHWURVSHFWLYH� DQDO\VLV� SHUIRUPHG� E\�
:HFKVOHU�et al�������
7KH�FXUUHQW�HYLGHQFH�VHHPV�WR�H[FOXGH�
that omalizumab is causally linked to 
WKH�RQVHW�RI�(*3$��7KH�PRVW�SODXVLEOH�
K\SRWKHVLV��FRQFHUQLQJ�WKH�PDMRULW\�RI�
cases, is that omalizumab treatment, 
E\�DOORZLQJ�WKH�UHGXFWLRQ�RI�FRUWLFRV-
teroids, can unmask EGPA. Neverthe-
less, we cannot rule out that the patho-
genetic heterogeneity in EGPA might, 
LQ�VHOHFWHG�FDVHV��UHVXOW�LQ�D�SDUDGR[L-
cal response to omalizumab through 
WKH� ORVV�RI� FRXQWHU�UHJXODWRU\�PHFKD-
QLVPV��,QGHHG��LQWHUHVWLQJ�LQIRUPDWLRQ�
LV�H[SHFWHG�WR�GHULYH�IURP�WKH�H[SDQG-
LQJ� XVH� RI� PHSROL]XPDE�� DQ� ,/��� LQ-
hibitor, in asthma and EGPA. In this 
FRQWH[W�� PHSROL]XPDE� DFKLHYHG� UH-
PLVVLRQ�LQ�D�KLJK�SURSRUWLRQ�RI�(*3$�
SDWLHQWV�������ZKHUHDV�QR�(*3$�RQVHW�
KDV�EHHQ�VR�IDU�UHSRUWHG�DPRQJ�WUHDWHG�
eosinophilic asthmatic patients, de-
VSLWH�VLJQLÀFDQW�DVVRFLDWHG�VWHURLGV�UH-
GXFWLRQ�������,I�WKHVH�SUHOLPLQDU\�GDWD�
ZLOO� EH� FRQÀUPHG�E\� UHDO� OLIH� H[SHUL-
ence, they will strengthen the hypoth-
HVLV�RI�D�SDWKRJHQLF�UROH�RFFDVLRQDOO\�
H[HUWHG�E\�WKH�RPDOL]XPDE�LQ�WKH�RQVHW�
RI�(*3$��7KH�GLIIHUHQW�FHOOXODU�WDUJHWV�
RI� PHSROL]XPDE�� PDLQO\� WKH� HRVLQR-
SKLOV� ������ LQ� FRPSDULVRQ� WR� RPDOL-
]XPDE��ZLWK�D�ZLGHU�YDULHW\�RI�HIIHFWV�
not limited to basophils and mast cells, 
but also including eosinophils and cy-
WRNLQH� H[SUHVVLRQ��PLJKW� XQGHUOLH� WKH�
GLIIHUHQFH� ����� ����� ,QGHHG�� GXH� LWV�
SOHLRWURSLF�HIIHFWV��RPDOL]XPDE�PLJKW�
EH�DEOH�WR�SHUWXUE�WKH�DQWL�LQÁDPPDWR-
ry status in selected patients and, thus, 
promote EGPA. In any case, steroids 
should be tapered very cautiously and 
WKH� KHDOWK� VWDWXV� VKRXOG� EH� FDUHIXOO\�
monitored to timely detect a new on-
VHW� (*3$� DIWHU� VWDUWLQJ� RPDOL]XPDE�
therapy.
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Limitations
The main limitation is related to the 
SRRU�PHWKRGRORJLFDO�TXDOLW\�RI� WKH� LQ-
cluded studies, mainly case reports. 
Indeed, selection bias towards unusual 
RU�IDYRXUDEOH�FDVHV�XQDYRLGDEO\�DIIHFWV�
conclusions largely based on case re-
ports. However, it must be pointed out 
that EGPA is a very rare disease and or-
ganizing clinical trial is a challenge. In 
addition, despite the retrospective de-
VLJQ�RI�WKH�LQFOXGHG�VWXGLHV��LQ�WKH�FRQ-
WH[W�RI�UDUH�GLVHDVHV��WKH�FDVH�UHSRUWLQJ�
may detect novelties, generate hypoth-
eses and strengthen pharmacovigilance.

Conclusion
,Q�FRQFOXVLRQ��RPDOL]XPDE�PD\�EH�HI-
IHFWLYH� DV� FRUWLFRVWHURLG�VSDULQJ� DJHQW�
in EGPA patients with severe asthmatic 
PDQLIHVWDWLRQV�� ,Q� WKHVH� SDWLHQWV� WKH�
GRVDJH�RI�RPDOL]XPDE�VKRXOG�EH�FDOFX-
lated according to IgE levels and body 
weight. On the contrary, its use is debat-
DEOH�LQ�VHYHUH�IRUPV�RI�(*3$�DQG�LQ�WKH�
DEVHQFH�RI�HRVLQRSKLOLD��,I�WKH�REMHFWLYH�
RI�WKH�WUHDWPHQW�LV�WR�DFKLHYH�FOLQLFDO�UH-
PLVVLRQ�LQ�SDWLHQWV�ZLWK�VHYHUH�IRUPV�RI�
EGPA the treatment should be more in-
WHQVLYH��XS�WR�����PJ�HYHU\�WZR�ZHHNV��
ZKLOH� WKH� GXUDWLRQ� DQG� WKH� LQWHUYDO� RI�
administration should be established in 
relation to individual clinical response 
LQ� RUGHU� WR� DYRLG� H[DFHUEDWLRQV� RI� WKH�
GLVHDVH�� 7KH� GRVDJH� RI� RPDOL]XPDE�
XVHG�LQ�(*3$�SDWLHQWV�ZDV�GLIIHUHQW�DF-
FRUGLQJ� WR� GLIIHUHQW� FDVHV�� XQGHUO\LQJ�
WKH� DEVHQFH�RI� VWDQGDUGLVHG�À[HG�GRV-
age in EGPA. It could also represent an 
advantage as the dosage could be modi-
ÀHG�LQ�UHODWLRQ�WR�WKH�FOLQLFDO�UHVSRQVH�
to the treatment. 
)LQDOO\��DQ�LQFUHDVHG�ULVN�RI�(*3$�RQ-
set in asthmatic patients treated with 
omalizumab seems plausible, but the 
SURÀOH� RI� ULVN� LV� XQFOHDU� DQG� WKH� FDX-
WLRXV�WDSHULQJ�RI�FRUWLFRVWHURLGV�LV�OLNH-
O\� WR� SUHYHQW� WKH�PDMRULW\�� EXW� QRW� DOO�
WKHVH�FDVHV�RI�(*3$��DV�LI�RPDOL]XPDE�
might be occasionally involved in the 
pathogenesis. These recommendations 
represent the common sense impli-
FDWLRQV� RI� WKH� OLPLWHG� DYDLODEOH� HYL-
GHQFH� DQG� DUH�ZRUWK\�RI� FRQÀUPDWLRQ�
by clinical trials and epidemiological 
studies. Meanwhile, the systematic and 
VWUXFWXUHG� UHSRUWLQJ� RI� WKH� HIIHFWV� RI�

RPDOL]XPDE�LQ�(*3$�WR�ÀOO�D�GHGLFDWHG�
register is highly desirable to overcome 
the limitations due to selective report-
LQJ�DQG�XQHYHQ�FROOHFWLRQ�RI�GDWD�
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