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ABSTRACT
Objective. 1R�DJHQW�KDV�\HW�EHHQ�SURY�
HQ� WR� EH� HIIHFWLYH� IRU� WKH� WUHDWPHQW� RI�
SDWLHQWV�ZLWK�VHYHUH�&29,'���� 
Methods. :H� FRQGXFWHG� D� SLORW� SUR�
VSHFWLYH� RSHQ�� VLQJOH�DUP� PXOWLFHQWUH�
VWXG\� RQ� RII�ODEHO� XVH� RI� WRFLOL]XPDE�
�7&=�� LQYROYLQJ� ��� KRVSLWDOLVHG� DGXOW�
SDWLHQWV�����PDOHV��DJH������������ZLWK�
VHYHUH�&29,'�����&OLQLFDO�DQG�ODERUD�
WRU\�SDUDPHWHUV�ZHUH�SURVSHFWLYHO\�FRO�
OHFWHG�DW�EDVHOLQH��GD\���������DQG�����
1R� PRGHUDWH�WR�VHYHUH� DGYHUVH� HYHQWV�
DWWULEXWDEOH�WR�7&=�ZHUH�UHFRUGHG�
Results. :H�REVHUYHG�D�VLJQLÀFDQW�LP�
SURYHPHQW�LQ�WKH�OHYHOV�RI�IHUULWLQ��&�UH�
DFWLYH�SURWHLQ��'�GLPHU��7KH�UDWLR�RI�WKH�
SDUWLDO�SUHVVXUH�RI�R[\JHQ��3D����WR�WKH�
IUDFWLRQ� RI� LQVSLUHG� R[\JHQ� �)L���� LP�
SURYHG� �PHDQ�6'�3D���)L���DW� DGPLV�
VLRQ����������DW�GD\������������������
DW� GD\� ���� ����������� S�������� 7KH�
RYHUDOO� PRUWDOLW\� ZDV� ����� '�GLPHU�
OHYHO� DW� EDVHOLQH�� EXW� QRW� ,/��� OHYHOV�
ZHUH� SUHGLFWRUV� RI� PRUWDOLW\�� 7&=� DG�
PLQLVWUDWLRQ�ZLWKLQ���GD\V�IURP�DGPLV�
VLRQ�LQ�WKH�KRVSLWDO�ZDV�DVVRFLDWHG�ZLWK�
DQ�LQFUHDVHG�OLNHOLKRRG�RI�VXUYLYDO��+5�
�������&,����²�����S�������
Conclusion. ,Q� KRVSLWDOLVHG� DGXOW� SD�
WLHQWV�ZLWK�VHYHUH�&29,'�����7&=�FRXOG�
EH�D�VDIH�RSWLRQ��$Q�LPSURYHPHQW�LQ�UHV�
SLUDWRU\�DQG�ODERUDWRU\�SDUDPHWHUV�ZDV�
REVHUYHG�� )XWXUH� FRQWUROOHG� WULDOV� LQ�
SDWLHQWV�ZLWK�VHYHUH�LOOQHVV�DUH�XUJHQWO\�
QHHGHG� WR� FRQÀUP� WKH� GHÀQLWH� EHQHÀW�
ZLWK�,/���WDUJHW�WKHUDS\�

Introduction
No agent has yet been proven to be ef-
fective for the treatment of patients with 
severe COVID-19. Acute respiratory 
distress syndrome and multiorgan dys-
functions are among the leading causes 
of death in critically ill patients with 
COVID-19. The elevated levels of in-
ÁDPPDWRU\�F\WRNLQHV��HVSHFLDOO\�LQWHU-
OHXNLQ����,/�����VXJJHVW�WKDW�D�F\WRNLQH�
storm may play a critical role in the pro-
JUHVVLRQ�RI� WKH�GLVHDVHV� �����+RZHYHU��
WKH� HIÀFDF\� RI� FRUWLFRVWHURLGV�� FRP-
PRQO\� XVHG� DQWL�LQÁDPPDWRU\� DJHQWV��
WR�WUHDW�6$56�&R9���LQGXFHG�F\WRNLQH�
VWRUP�LV�FRQWURYHUVLDO���������5HFHQWO\��
7&=�� D� KXPDQLVHG� DQWL� LQWHUOHXNLQ���
�,/���� UHFHSWRU� DQWLERG\� RI� WKH� ,J*��
subclass, has emerged as a potential 

WRRO�IRU�WDSHULQJ�WKH�F\WRNLQH�VWRUPV�LQ�
FULWLFDOO\�LOO�SDWLHQWV�����

Methods
We conducted a prospective open, 
single-arm multicentre study on the 
off-label use of TCZ in hospitalised 
DGXOW� SDWLHQWV� ZLWK� FRQÀUPHG� VHYHUH�
COVID-19 infection. Inclusion crite-
ULD�ZHUH� WKH� IROORZLQJ�� D�� SRO\PHUDVH�
FKDLQ� UHDFWLRQ�FRQÀUPHG� &29,'����
LQIHFWLRQ�� E�� SXOPRQDU\� LQYROYHPHQW��
assessed either by oxygen saturation 
�6D�2�� RI� ����� LI� WKH\� ZHUH� EUHDWK-
ing ambient air, or a ratio of the partial 
SUHVVXUH� RI� R[\JHQ� �3DR2�� WR� WKH� IUDF-
WLRQ� RI� LQVSLUHG� R[\JHQ� �)LR2�� RI� OHVV�
WKDQ�����PP�+J��F��PDUNHGO\�GHUDQJHG�
SUR�LQÁDPPDWRU\� DQG� SUR�WKURPERWLF�
SURÀOH��DW�OHDVW���RI�WKH�IROORZLQJ���&�
UHDFWLYH� SURWHLQ� �&53�� !� [� ��� QRUPDO�
YDOXHV��IHUULWLQ�!�����QJ�PO��'�GLPHU�[�
���QRUPDO�YDOXHV��/'+�[��� WKH�XSSHU�
OLPLWV�� ,/��� OHYHOV� �(OHFV\V®� ,/����'L-
DJQRVWLFV��5RFKH��ZHUH�DOVR�PHDVXUHG��
The four hospitals of the ASL Città di 
Torino were included in this study.
Study design was multidisciplinarily 
developed and the drug administration 
approved by the local ethics committee 
and the Off-Label Commission.
3DWLHQWV�UHFHLYHG�HLWKHU�7&=�L�Y�����PJ�
NJ��RU�V�F�������PJ���D�VHFRQG�DGPLQLV-
WUDWLRQ�ZLWKLQ����K�ZDV�JLYHQ�LQ����RXW�
RI����SDWLHQWV��7KH�URXWH�RI�DGPLQLVWUD-
tion was not pre-determined but dis-
posed according to the drug availability.
The primary end-point was the safety of 
the medication. Secondary end-points 
were the improvement of respiratory 
and laboratory parameters. Clinical and 
laboratory parameters were collected at 
EDVHOLQH��GD\���������DQG����
For comparison of variables at base-
line and follow-up, Student’s W-test was 
used for normally distributed param-
eters and the non-parametric Mann-
Whitney test for non-normally dis-
tributed parameters. Correlations were 
FDOFXODWHG�DQG�VLJQLÀFDQFH�GHWHUPLQHG�
by Fisher’s test. Multivariable logistic 
regression analysis was used to iden-
tify any independent predictors of poor 
SURJQRVLV� �GHDWK� DQG�RU� QR� LPSURYH-
PHQW� RI� 3D���)L����� DJH� !��� \HDUV��
time lapse between symptoms onset 
and TCZ treatment; baseline laborato-
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U\�SURÀOH� WR� LQFOXGH�,/��� OHYHOV��&53��
ferritin, D-dimer. Kaplan-Meier hazard 
plots were constructed for survival. For 
WKHVH� DQDO\VHV�� WKH� 3ULVP� �*UDSK3DG�
6RIWZDUH��&$��86$�� DQG�6366� �,%0�
&RUSRUDWLRQ��1<��86$�� VRIWZDUH� SUR-
grammes were used; S������ZDV�FRQ-
VLGHUHG�VLJQLÀFDQW�

Results
$� WRWDO� RI� ��� SDWLHQWV� ���� PDOHV�� DJH�
����������� ZLWK� ODERUDWRU\�FRQÀUPHG�
COVID-19 infection, were prospec-
WLYHO\�IROORZHG�IRU�DW�OHDVW����GD\V�DI-
ter admission. Thirty-four patients re-
FHLYHG�7&=� L�Y�� ���PJ�NJ���7KLUW\�RQH�
RI�WKHP�������UHFHLYHG�D�VHFRQG�GRVH�
>��� �������� L�Y��� �� FDVHV� �������� ����
mg s.c.]. Twenty-nine patients received 
7&=�V�F�� �����PJ���ZLWK� D� VHFRQG�DG-
PLQLVWUDWLRQ�RI�����PJ�V�F��LQ����FDVHV�
������ DOO� V�F���� 7DEOH� ,� GHVFULEHV� WKH�
main clinical characteristics at baseline. 
2YHUDOO��PRUWDOLW\�DW����GD\V�ZDV�����
������SDWLHQWV���:H�REVHUYHG�QR�GLIIHU-
ences between the route of administra-
tion in terms of mortality, as rates were 
������ ������� DQG� ������ ������� LQ� WKH�
TCZ i.v. and s.c. groups, respectively 
�GLIIHUHQFH�������SHUFHQWDJH�SRLQWV��25�
����������&,�������������S �����������
All patients with fatal outcome received 
a second dose of TCZ and death was 
REVHUYHG�ZLWKLQ�WKH�ÀUVW�ZHHN�DIWHU�WKH�
ÀUVW�7&=�GRVH��PHDQ�������GD\V���1R�
patients reported severe-to-moderate 
adverse events directly related to TCZ 
infusions.
$W� DGPLVVLRQ�� ������ �������� SDWLHQWV�
KDG� IHYHU�ZLWK�7�!���&�� WKDW� UHVROYHG�
LQ� DOO� EXW� RQH� SDWLHQW�ZLWKLQ� ��K� DIWHU�

the infusion of TCZ. We observed an 
improvement in the levels of ferritin, C-
reactive protein, D-dimer and lympho-
cytes count, as shown in Figure 1. Con-
YHUVHO\��QR�VLJQLÀFDQW�FKDQJHV�LQ�/'+�
level were found. Respiratory parame-
WHUV�DV�DVVHVVHG�E\�3D�2�)L�2 improved, 
albeit a degree of heterogeneity was ob-
VHUYHG�GXULQJ�WKH�IROORZ�XS��PHDQ�6'�
3D�2�)L�2�DW�DGPLVVLRQ����������DW�GD\�
�����������������DW�GD\����������������
S������� �)LJ�� ����$W� DGPLVVLRQ�� �� SD-
tients required mechanical ventilation, 
RQH� RI� ZKRP� GLHG� RQ� GD\� ��� $W� GD\�
����PHFKDQLFDO�YHQWLODWLRQ�ZDV�VWLOO�UH-
quired in 2 patients. D-dimer levels at 
EDVHOLQH��+5����������&,�����²��������
EXW�QRW�EDVHOLQH�,/���OHYHOV��ZHUH�SUH-
dictors of death. Kaplan-Meier hazard 
SORWV��)LJ�����VKRZHG�VXUYLYDO�UDWHV�DF-
cording to D-dimer levels. As expected, 
due to the anti-receptor effect of TCZ, 
ZH�REVHUYHG�DQ�LQFUHDVH�LQ�,/���OHYHOV��
PRVW�HYLGHQW�DIWHU����GD\V�RI�IROORZ�XS�
�)LJ������7KH�XVH�RI�7&=�ZLWKLQ���GD\V�
from admission in the hospital was as-
VRFLDWHG� ZLWK� DQ� LQFUHDVHG� OLNHOLKRRG�
RI� VXUYLYDO� �+5� ���� ���&,� ���²�����
S�������

Discussion
7DNHQ�WRJHWKHU��RXU�REVHUYDWLRQV�KLJK-
OLJKW� WKH� VDIHW\� SURÀOH� RI� 7&=� LQ� WKH�

treatment of COVID-19. Besides, as 
SUHYLRXVO\� SRVWXODWHG� ���� ���� RXU� GDWD�
suggest a promising role of TCZ in 
WHUPV�RI�HIÀFDF\��WR�EH�SURSHUO\�LQYHV-
WLJDWHG� LQ� FRQWURO� WULDOV��� 1RWDEO\�� WKH�
HIIHFWV�RQ�LQÁDPPDWRU\�PDUNHUV�FRXOG�
be observed even after a short time 
IURP�WKH�ÀUVW�GRVH�DQG�DUH�LQ�OLQH�ZLWK�
SUHYLRXV�UHSRUWV������6LPLODUO\��D�UDSLG�
improvement of respiratory parameters 
and resolution of fever were observed 
following TCZ administration.
While the overall data seem to be 
promising, several considerations are 
worth mentioning. First of all, prop-

Table I. Clinical characteristics at baseline.

0HQ��� ��� ������
0HDQ�DJH��� �����������

8QGHUO\LQJ�GLVHDVHV
+\SHUWHQVLRQ�� ��� ��������
'LDEHWHV�PHOOLWXV�� �� �������
+HDUW�GLVHDVH�� �� �������
&KURQLF�2EVWUXFWLYH� �� �������
   Pulmonary Disease   

&RQFRPLWDQW�WUHDWPHQW
$QWLYLUDOV�� ������ �������
���/RSLQDYLU�ULWRQDYLU�LQ�������SDWLHQWV�����������������
��'DUXQDYLU�FRELFLVWDW�LQ���������������������������

'LVHDVH�VHYHULW\
%LODWHUDO�SXOPRQDU\�LQÀOWUDWHV�� ������������
,QYDVLYH�PHFKDQLFDO�YHQWLODWLRQ�� ����������

Fig. 2. Respiratory parameters at baseline and  
DIWHU� WUHDWPHQW� ZLWK� WRFLOL]XPDE� �UHVXOWV� DUH�
shown as mean and SEM, S�������

Fig. 1. Laboratory 
parameters at base-
line and after treat-
ment with tocili-
]XPDE� �UHVXOWV� DUH�
shown as mean and 
SEM, *S�������
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erly designed controlled trials are ur-
JHQWO\� QHHGHG� WR� FRQÀUP� RU� H[FOXGH�
WKH� SRVVLELOLW\� RI� D� WUHDWPHQW� EHQHÀW�
ZLWK� ,/��� WDUJHW� WKHUDS\�� 6HFRQGO\��
the route of TCZ administration in our 
study was heterogeneous and based on 
drug availability. Similarly, the dose 
for TCZ s.c. was based on previously 
UHSRUWHG� SKDUPDFRNLQHWLF� DQG� SKDU-
macodynamic analysis in patients with 
UKHXPDWRLG� DUWKULWLV� ���� ����:KLOH� QRW�
conventional, this choice was forced 
by the rapid spreading of the pandemic 
in Northern Italy, one of most affected 
areas worldwide, especially in the ear-
O\� SKDVHV� RI� WKH�&29,'����RXWEUHDN��
when available evidence and therapeu-
tic strategies were very limited. Simi-

ODUO\�� EDFNJURXQG� WKHUDSLHV�� LQFOXGLQJ�
antiviral agents, were not protocolled, 
EXW�WKHLU�XVH�UHÁHFWHG�WKH�UDSLG�HYROY-
LQJ� VFHQDULR� UHODWHG� WR� WKH� NQRZOHGJH�
of this condition. While a role for TCZ 
can be considered, regardless of the 
concomitant antiviral therapy, our ob-
VHUYDWLRQV�QHHG�WR�EH�FRQÀUPHG�LQ�FRQ-
trolled trials.
Finally, selecting the best candidates to 
undergo TCZ therapy and the best tim-
LQJ�IRU�DQWL�,/���WUHDWPHQW��KDYH�VWLOO�WR�
EH�DGGUHVVHG��+RZHYHU��DOEHLW�SUHOLPL-
nary, the present data suggest that early 
TCZ administration in patients with el-
HYDWHG� LQÁDPPDWRU\� SDUDPHWHUV� LV� DV-
sociated with a two-fold increased sur-
YLYDO��+5��������&,����²�����S��������

DQ�REVHUYDWLRQ�ZKLFK��LI�FRQÀUPHG��KDV�
the potential to provide direct guidance 
in the management of seriously ill pa-
tients with COVID-19.
In conclusion, in hospitalised adult pa-
tients with severe COVID-19, TCZ 
might be considered a safe option. An 
improvement in respiratory and labora-
tory parameters was also observed. Fu-
ture controlled trials in patients with se-
vere illness are urgently needed to con-
ÀUP�RU�H[FOXGH�WKH�SRVVLELOLW\�RI�D�WUHDW-
PHQW�EHQHÀW�ZLWK�,/���WDUJHW�WKHUDS\�
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