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0HGLFLQH��0DXODQD�$]DG�0HGLFDO�&ROOHJH��
1HZ�'HOKL��'HOKL���������,QGLD�
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�R��WR�FLWH�WKLV�DUWLFOH�

%UDWDWL�%DQHUMHH���$%&'(�LQ�&29,'�����+RZ�9LWDO�DUH�WKH�9LWDO�$PLQHV��,QGLDQ�-�&RPP�'LV������������������

,QWURG�FWLRQ�

7KH� ZRUOG� LV� FXUUHQWO�� XQGHU� WKH� JULS� RI� D�
SDQGHPLF�RI�&29,'�����WKH�PRVW�VHYHUH� LQ�UHFHQW�
WLPHV��,W�EHJDQ�DV�D�FOXVWHU�RI�FDVHV�RI�SQHXPRQLD�
RI� XQNQRZQ� FDXVH�� GHWHFWHG� LQ� :XKDQ�� +XEHL�
3URYLQFH� LQ�&KLQD�� DW� WKH� HQG� RI� WKH� �HDU� ������ ,W�

was��rst�reported�to�the�World�Health�Organization�
(WHO)�Country�Of�ce�in�China�on�31st�December�
2019.�Thailand�was�the��rstcountry�to�reporta�case�
IURP�RXWVLGH�&KLQD��RQ���WK�-DQXDU���������2Q���WK�
)HEUXDU�������WKH�GLVHDVH�KDG�VSUHDG�WR�DOO�UHJLRQV�
RI�WKH�:+2��

&DXVHG� E�� D� QRYHO� &RURQDYLUXV�� WKHUH� LV� QR�

�EVWUDFW

'LHWDU�� VXSSOHPHQWDWLRQ� LV� FRQVLGHUHG� IRU� SUHYHQWLRQ� DQG�RU� WUHDWPHQW� RI� &29,'����� 3UHVHQW� UHYLHZ�ZDV�
FRQGXFWHG�WR�XQGHUVWDQG�WKH�UROH�RI�YLWDPLQV�LQ�&29,'����5HYLHZ�DUWLFOHV��LQ�(QJOLVK�ODQJXDJH��SXEOLVKHG�ZLWKLQ�
SDVW�RQH��HDU��ZHUH�FRQVLGHUHG�LQ�WKLV�UHSRUW�(OHFWURQLF�GDWDEDVHV�ZHUH�VHDUFKHG��WLOO���WK�-XQH�������

2I�LQLWLDOO��LGHQWLILHG����SXEOLFDWLRQV�����UHYLHZ�DUWLFOHV�ZHUH�VHOHFWHG�IRU�SUHVHQW�TXDOLWDWLYH�V�QWKHVLV��2XW�RI�WKH�
ILYH�YLWDPLQV�FRQVLGHUHG�KHUH��YLWDPLQ�'�IROORZHG�E��YLWDPLQ�&�ZDV�PRVW�UHVHDUFKHG�XSRQ�

9LWDPLQ�'�GHILFLHQF��LV�DVVRFLDWHG�ZLWK�LQFUHDVHG�VXVFHSWLELOLW��WR�UHVSLUDWRU��LQIHFWLRQV�LQFOXGLQJ�RFFXUUHQFH�
DQG�SRRU�RXWFRPH�RI�&29,'�����ZKLFK�LV�OLNHO��WR�GHSHQG�RQ�SULRU�YLWDPLQ�'�VWDWXV�RI�WKH�LQGLYLGXDO��0RVW�DXWKRUV�
KDYH�UHFRPPHQGHG�YLWDPLQ�'�VXSSOHPHQWDWLRQ�HVSHFLDOO��LQ�YLWDPLQ�'�GHILFLHQW�DQG�KLJK�ULVN�LQGLYLGXDOV��LQ�GDLO��
RU�ZHHNO��UHJLPHQ��ZLWK�KLJKHU�GRVHV�IRU�YXOQHUDEOH�LQGLYLGXDOV��

6RPH�DXWKRUV�KDYH�RSLQHG�WKDW�VXSSOHPHQWDWLRQ�ZLWK�YLWDPLQ�&�SURYLGHV�SURWHFWLRQ�DJDLQVW�UHVSLUDWRU��LQIHFWLRQV�
DQG�FDQ�HYHQ�UHGXFH�GXUDWLRQ��VHYHULW��DQG�LPSDFW�RI�WKH�GLVHDVH��EXW�LW�LV�QRW�NQRZQ�ZKHWKHU�D�VXSSOHPHQWDO�GRVH�
RI�YLWDPLQ�&�DGPLQLVWHUHG�WR�SDWLHQWV�ZLWKRXW�WKHLU�GHILFLHQF��ZRXOG�UHVXOW�LQ�D�EHQHILW�

9HU��IHZ�DUWLFOHV�ZHUH�DYDLODEOH�RQ�RWKHU�YLWDPLQV��:KLOH�9LWDPLQ�$�VXSSOHPHQW�PD��EH�RI�D�VPDOO�EHQHILW�DQG�
KHQFH�KDV�EHHQ�UHFRPPHQGHG�YLWDPLQ�(�VXSSOHPHQWDWLRQ�KDV�EHHQ�QRWHG�WR�EH�KDUPIXO�IRU�ERWK�SUHYHQWLRQ�DQG�
WUHDWPHQW��

(YLGHQFH�LV�ODFNLQJ�IRU�DOO�WKH�YLWDPLQV�XQGHU�UHYLHZ�KHUH�DQG�KHQFH�LPSDFW�RI�VXSSOHPHQWDWLRQ�RI�YLWDPLQV�LV�
VWLOO�XQFOHDU��,PSRUWDQFH�RI�PDLQWDLQLQJ�RSWLPDO�QXWULHQW�VWDWXV�WR�VWUHQJWKHQ�WKH�LPPXQH�V�VWHP�WR�ZDUG�RII�DQ��
GLVHDVH�FDQQRW� EH�RYHU�UXOHG��+RZHYHU��QXWULHQW�VXSSOHPHQW�PD��DOVR�EH�D�SRWHQWLDO� DOWHUQDWLYH� IRU�SUHYHQWLRQ�
DQG�RU� WUHDWPHQW� RI� WKH�GLVHDVH�� HVSHFLDOO�� YLWDPLQ�'� LQ�KLJK� ULVN� LQGLYLGXDOV�� )XUWKHU� LQWHUYHQWLRQ�UHVHDUFK� LV�
UHTXLUHG�WR�HVWDEOLVK�RU�UHIXWH�WKH�SRVVLEO��HIIHFWLYH�UROH�RI�YLWDPLQV�LQ�SUHYHQWLRQ�WUHDWPHQW�RI�&29,'����

.H��RUGV��&29,'�����9LWDPLQV��$%&'(��1XWULHQW�VXSSOHPHQW�
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HVWDEOLVKHG� SUHYHQWLYH� RU� WKHUDSHXWLF� UHPHG�� IRU�
WKLV� GLVHDVH�� 6HYHUDO� LQWHUYHQWLRQV� IRU� SUHYHQWLRQ�
DQG� WUHDWPHQW� RI� WKH� GLVHDVH� DUH� FXUUHQWO�� XQGHU�
UHVHDUFK��RQH�RI�ZKLFK�LV�GLHWDU��VXSSOHPHQWDWLRQ�
ZLWK� YDULRXV� QXWULHQWV� LQFOXGLQJ� YLWDPLQV��
(IIHFWLYHQHVV� RI� WKLV� UHODWLYHO�� LQQRFXRXV� DQG�
KDUPOHVV�VWUDWHJ��QHHGV�WR�EH�H[SORUHG�DQG�LI�IRXQG�
to�be�bene�cial,�this�intervention�might�have�a�great�
UROH� LQ� FRQWDLQLQJ� WKH� SDQGHPLF�� 3UHVHQW� UHYLHZ�
ZDV�FRQGXFWHG�WR�XQGHUVWDQG�WKH�REVHUYDWLRQ�DQG�
RSLQLRQ�RI�UHVHDUFKHUV�DFURVV�WKH�ZRUOG��UHJDUGLQJ�
WKH�SRVVLEOH�UROH�RI�YLWDPLQV�LQ�SUHYHQWLRQ�DQG�RU�
WUHDWPHQW�RI�&29,'����

0DWHULDOV�DQG�0HWKRGV

$�TXDOLWDWLYH�V�QWKHV�LV��ZKLFK�PD��EH�QDPHG�DV�D�
QDUUDWLYH� UHYLHZ� RI� UHYLHZV��ZDV�GRQH�RQ� UHYLHZ�
DUWLFOHV� DFURVV� WKH� ZRUOG�� UHJDUGLQJ� WKH� UROH� RI�
YLWDPLQV�LQ�&29,'�����6�VWHPDWLF�UHYLHZ�DQG�PHWD�
DQDO�VLV�ZDV�QRW� DWWHPSWHG�DV� WKHVH�KDYH�DOUHDG��
EHHQ�GRQH�E��VRPH�DXWKRUV�RQ�WKH�YHU��IHZ�RULJLQDO�
VWXGLHV� DYDLODEOH�� 6LQFH� YLWDPLQ� .� KDV� FRPSOH[�
LQYROYHPHQW�LQ�SDWKRSK�VLRORJ��RI�WKURPERO�VLV�LQ�
WKH�FRXUVH�RI�WKH�GLVHDVH�DQG�DOVR�EHFDXVH�LW�FDQQRW�
EH�XVHG�E��WKH�SHRSOH�DV�QXWULHQW�VXSSOHPHQW�DQG�
hence�has�no�community�bene�cial� implication,� it�
ZDV�QRW�FRQVLGHUHG�LQ�WKLV�UHYLHZ�

�HOHFW�R��RI�VW���HV

5HYLHZ� DUWLFOHV�� ZKLFK� LQFOXGHG� V�VWHPDWLF��
VFRSLQJ� DQG� QDUUDWLYH� UHYLHZV�� RQ� YLWDPLQV� DQG�
&29,'����ZHUH�FRQVLGHUHG�LQ�WKLV�UHSRUW��EDVHG�RQ�
pre-speci�ed� eligibility� criteria.� Filters� used�were�
(QJOLVK� ODQJXDJH�� SDVW� RQH� �HDU�� KXPDQ� VXEMHFWV��
,QFOXVLRQ� FULWHULD� ZHUH� SXEOLFDWLRQ� RQ� YLWDPLQ�
DQG�&29,'���� LQ� WKH�FRQWH[W� RI� SUHYHQWLRQ� DQG�
RU� WUHDWPHQW�� ([FOXVLRQ� FULWHULD� ZHUH� SXEOLFDWLRQ�
RQ�YLWDPLQ�.��WULDO�SURWRFRO��FRPPXQLFDWLRQ��EORJ��
QHZVSDSHU� DUWLFOH�� 2XWFRPH� PHDVXUH� LQFOXGHG�
RFFXUUHQFH�� VHYHULW�� DQG� RXWFRPH� RI� UHVSLUDWRU��
LOOQHVVHV� LQFOXGLQJ� &29,'����� 5ROH� RI� YLWDPLQ� LQ�
DQ��RWKHU�FRQGLWLRQ�ZDV�QRW�FRQVLGHUHG��

�HD�F��VW�DWH��

(OHFWURQLF� GDWDEDVHV� 3XE0HG�� 3XE0HG� &HQWUDO��
%LR0HG� &HQWUDO� DQG� 3/R6� ZHUH� VHDUFKHG�� WLOO�
��WK� -XQH������� 6HDUFK� WHUPV�XVHG�ZHUH�YLWDPLQ��
YLWDPLQ� $�� YLWDPLQ� %�� YLWDPLQ� &�� YLWDPLQ� '��
YLWDPLQ�(�$1'�VHYHUH�DFXWH�UHVSLUDWRU��V�QGURPH�
FRURQDYLUXV����6$56�&R9���&29,'�����VHSDUDWHO��

IRU�HDFK�YLWDPLQ��6HDUFK�ZDV�DOVR�FRQGXFWHG�ZLWK�
DOWHUQDWLYH�WHUPV�IRU�HDFK�YLWDPLQ��EXW�QR�DGGLWLRQDO�
UHVXOWV� ZHUH� REWDLQHG�� 3XEOLFDWLRQV� TXRWHG� LQ�
articles� identi�ed� for� review�was�also� considered.�
'DWD�ZDV�H[WUDFWHG�XVLQJ�D�FRPPRQ�IRUPDW��QRWLQJ�
WKH� VDOLHQW� REVHUYDWLRQV� DQG� UHFRPPHQGDWLRQV�
JLYHQ�E��WKH�DXWKRUV�RI�HDFK�SXEOLFDWLRQ��)LQGLQJV�
were� presented� in� the� context� of� role� of� the� �ve�
YLWDPLQV�$�� %�� &�� '� DQG� (� LQ� SUHYHQWLRQ� DQG�RU�
WUHDWPHQW� RI� UHVSLUDWRU�� GLVHDVH� FRQGLWLRQV�� ZLWK�
UHFRPPHQGDWLRQV�IRU�XVH�DJDLQVW�&29,'����

5HV�OWV

Total�90�documents�were�identi�ed,�of�which�titles�
RI� ��� ZHUH� QRW� UHOHYDQW� WR� WKH� WRSLF� RI� SUHVHQW�
UHYLHZ�� 2I� WKH� UHPDLQLQJ� ��� VWXGLHV�� ��� ZHUH�
GXSOLFDWHV�DQG���GLG�QRW�PHHW�WKH�LQFOXVLRQ�FULWHULD��
2XW�RI�WKH����VWXGLHV�PHHWLQJ�WKH�LQFOXVLRQ�FULWHULD��
���ZHUH�UHMHFWHG�RQ�WKH�EDVLV�RI�H[FOXVLRQ�FULWHULD��
)LQDOO�� ��� UHYLHZ� DUWLFOHV� ZHUH� VHOHFWHG� IRU� WKH�
SUHVHQW�TXDOLWDWLYH�V�QWKHVLV�������)LJXUH���

Out� of� the� �ve� vitamins� A,� B,� C,� D� and� E�
FRQVLGHUHG�KHUH��YLWDPLQ�'�����IROORZHG�E��YLWDPLQ�
&����������������� ZHUH� PRVW� UHVHDUFKHG� XSRQ�� 7KUHH�
DUWLFOHV� IRU� YLWDPLQ�$�������� RQH� IRU� YLWDPLQ� %�� DQG�
WKUHH�IRU�YLWDPLQ�(��������FRXOG�EH�ORFDWHG�

7DEOH���VKRZV�REVHUYDWLRQ�RI�YDULRXV�UHVHDUFKHUV�
RQ�HIIHFW�RI�YLWDPLQ�'�RQ�UHVSLUDWRU��LOOQHVVHV�DQG�
UHFRPPHQGDWLRQ�IRU�&29,'�����0RUH�WKDQ�KDOI�RI�
the�publications� speci�cally�reviewed�research�on�
&29,'������������������ ZKLOH� WKH� UHVW� UHSRUWHG� UROH� RI�
YLWDPLQV�LQ�UHVSLUDWRU��LOOQHVVHV�LQ�JHQHUDO����������������
7KRXJK� RQH� DXWKRU� KDV� REVHUYHG� LW� KDV� QRW� EHHQ�
speci�cally�evaluated�for�prevention�of�COVID-19�
LQIHFWLRQ�DQG�VKRXOG�EH�IXUWKHU�VWXGLHG�EHIRUH�LW�LV�
UHFRPPHQGHG� WR�SDWLHQWV���PRVW� UHVHDUFKHUV�KDYH�
UHFRPPHQGHG�YLWDPLQ�'�VXSSOHPHQWDWLRQ������������������
Bene�t�of�supplementation�may�be�more�in�already�
de�cient�������� DQG� KLJK� ULVN���� LQGLYLGXDOV�� ZLWK�
maximum� bene�t� in� individuals� with� both� these�
DWWULEXWHV���+RZHYHU�� RQH� DXWKRU��� KDV�PHQWLRQHG�
WKDW� LW� LV�XQFOHDU� LI� UHVXOWV�PD��YDU�� DFFRUGLQJ� WR�
EDVHOLQH�QXWULHQW�VWDWXV��2QH�DXWKRU�KDV�VXJJHVWHG�
PDLQWHQDQFH� RI� RSWLPDO� QXWULHQW� VWDWXV� WKURXJK�
FRQVXPSWLRQ�RI�EDODQFHG�GLHW��DQG�DQRWKHU�DXWKRU�
KDV�DGYLVHG�FDXWLRQ�LQ�VXSSOHPHQWDWLRQ�VR�DV�WR�QRW�
H[FHHG�WKH�UHFRPPHQGHG�GRVH���

'RVDJH�UHFRPPHQGDWLRQ�LQ�WKH�VWXGLHV�LQFOXGHG�
here�speci�ed�weekly�or�daily�regimen�with�more�
IRFXV�RQ�WKH�ODWWHU��6XJJHVWHG�UHFRPPHQGDWLRQV�DUH�
�FRQWLQXLQJ�GDLO��YLWDPLQ�'�FRQVXPSWLRQ�RI�����RU�

%UDWDWL�%DQHUMHH���$%&'(�LQ�&29,'�����+RZ�9LWDO�DUH�WKH�9LWDO�$PLQHV
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��%UDWDWL�%DQHUMHH���$%&'(�LQ�&29,'�����+RZ�9LWDO�DUH�WKH�9LWDO�$PLQHV

7DEOH����9LWDPLQ�'�DQG�&29,'����

��WKRU 2EVHUYDWLRQ� 5HFRPPHQGDWLRQ�

$GDPV� 2EVHUYDWLRQDO� GDWD� FRQVLVWHQWO�� DVVRFLDWH� ORZ� YLWDPLQ� '�
OHYHOV�ZLWK�DFXWH�UHVSLUDWRU��WUDFW�LQIHFWLRQV�DQG�RUDO�YLWDPLQ�
'�VXSSOHPHQWDWLRQ�UHGXFHV�WKH�ULVN�RI�DFXWH�UHVSLUDWRU��WUDFW�
LQIHFWLRQV��7ULDO�HYLGHQFH�LV�OHVV�FRQVLVWHQW��

0D�� FRQWLQXH� WR� IROORZ� UHFRPPHQGDWLRQV� IRU�
GDLO��YLWDPLQ�'�FRQVXPSWLRQ�)RU�DGXOWV�� WKLV� LV�
ZLWKLQ�WKH�UDQJH�RI�����RU�����,8�WR������,8�

$YROLR� 6LJQLILFDQWO�� ORZHU� ���2+�'� OHYHOV� IRXQG� LQ� 6$56�&R9���
SDWLHQWV� FRPSDUHG� ZLWK� QHJDWLYH� SDWLHQWV�� REVHUYDWLRQ�
SHUVLVWLQJ�RQ�VWUDWLILFDWLRQ�RI�SDWLHQWV�DFFRUGLQJ�WR�DJH�

7KRVH�DW�ULVN�RI�&29,'����PD��WDNH��������,8�
GD��RI� YLWDPLQ�'� IRU�D� IHZ�ZHHNV�� IROORZHG�E��
�����,8�GD���

%DXHU� 9LWDPLQ� '� GHILFLHQF�� KDV� EHHQ� DVVRFLDWHG� ZLWK� D� KLJKHU�
LQFLGHQFH�RI�DFXWH�UHVSLUDWRU��LQIHFWLRQV��ZLWK�D�OLQN�EHWZHHQ�
WKH�VHDVRQDOLW��RI�LQIOXHQ]D�DQG�YLWDPLQ�'�GHILFLHQF���9LWDPLQ�
'�VXSSOHPHQWDWLRQ�GHFUHDVHG� LQFLGHQFH�RI�DFXWH�UHVSLUDWRU��
LQIHFWLRQ��SURWHFWLYH�HIIHFW�EHLQJ�JUHDWHU�LQ�SDWLHQWV�ZLWK�ORZ�
EDVHOLQH�OHYHOV�RI�YLWDPLQ�'��

,W� KDV� QRW� EHHQ� HYDOXDWHG� IRU� SUHYHQWLRQ� RI�
&29,'����DQG�VKRXOG�EH�IXUWKHU�VWXGLHG�EHIRUH�
LW�LV�UHFRPPHQGHG�

&DOGHU� 'DLO��VXSSOHPHQWDWLRQ�RI�YLWDPLQ�'�UHGXFHV�WKH�ULVN�RI�DFXWH�
UHVSLUDWRU��WUDFW�LQIHFWLRQVLQ�ERWK�FKLOGUHQ�DQG�DGXOWV�

'DLO��LQWDNH�RI������,8�GD��LV�UHFRPPHQGHG�

&KHQ� &29,'���� ZDV� UHSRUWHG� WR� PRVWO�� DIIHFW� PLGGOH�DJHG� WR�
HOGHUO��SHRSOH�ZKR�PLJKW�KDYH�LQVXIILFLHQW�YLWDPLQ�'�GXH�WR�
WKHLU�ODFN�RI�H[SRVXUH�WR�VXQOLJKW�

9LWDPLQ� '� VXSSOHPHQW� PLJKW� ZRUN� DV� DQ�
DGMXYDQW�WKHUDS��IRU�&29,'���

*UDQW� 0RVW�RI� WKH�EHQHILFLDO�HIIHFWV�RI�YLWDPLQ�'�LQ�&29,'����DUH�
IURP�REVHUYDWLRQDO�VWXGLHV�RI�GLVHDVH�LQFLGHQFH�RU�SUHYDOHQFH�
ZLWK� UHVSHFW� WR� VHUXP���� �2+��'� FRQFHQWUDWLRQV��+RZHYHU��
LQWHUYHQWLRQ� VWXGLHV� KDYH� QRW� UHSRUWHG� WKDW� YLWDPLQ� '�
VXSSOHPHQWDWLRQ�UHGXFHG�WKH�ULVN�RI�GLVHDVH�

3HRSOH� DW� KLJK� ULVN� VKRXOG� WDNH� ������� ,8�G� RI�
IRU�D�IHZ�ZHHNV��IROORZHG�E�������,8�G��+LJKHU�
GRVHV�DUH�QHHGHG�IRU�WUHDWPHQW�RI�&29,'����

,GGLU� 3URWHFWLYH�HIIHFWV�RI�YLWDPLQ�'�DGPLQLVWUDWLRQ�ZHUH�UHSRUWHG�
UHJDUGLQJ� LQFLGHQFH�� VHYHULW�� DQG� PRUWDOLW�� RI� UHVSLUDWRU��
WUDFW�LQIHFWLRQ�LQFOXGLQJ�LQIOXHQ]D�DQG�&29,'�����3URWHFWLYH�
HIIHFW�LV�PRVW�ZLWK�GDLO��GRVLQJ��2OGHU�DQG�PDOH�SDWLHQWV�ZLWK�
SUH�H[LVWLQJ� FRQGLWLRQV� DQG�EHORZ� QRUPDO� YLWDPLQ� '� OHYHOV�
VKRZHG�KLJKHU�RGGV�RI�GHDWK�

2SWLPDO� QXWULHQW� VWDWXV� VKRXOG� EH� PDLQWDLQHG�
DQG�QXWULWLRQDO�GHILFLHQFLHV�VKRXOG�EH�FRQWUROOHG�

,QIXVLQR�� 9LWDPLQ� '� GHILFLHQF�� KDV� EHHQ� DVVRFLDWHG� ZLWK� LQFUHDVHG�
VXVFHSWLELOLW�� WR� UHVSLUDWRU�� LQIHFWLRQV�� 5DQGRPL]HG�
FRQWUROOHG� WULDOV� DQG� WKHLU� PHWD�DQDO�VLV� VKRZHG� YLWDPLQ�
'� DGPLQLVWUDWLRQ� UHGXFHV� ULVN� RI� DFXWH� UHVSLUDWRU�� WUDFW�
LQIHFWLRQV�� ZLWK� EHQHILWV� PRUH� HYLGHQW� LQ� SDUWLFLSDQWV� ZLWK�
ORZ�OHYHOV�

,W� LV� UHDVRQDEOH�� HYHQ� LQ� WKH� DEVHQFH� RI� VSHFLILF�
GDWD�� WR� DGPLQLVWHU� YLWDPLQ� '� WR� KHDOWK��
LQGLYLGXDOV�DQG�&29,'����SDWLHQWV

-HZDUGHQD�� 2EVHUYDWLRQDO� VWXGLHV� SUHGRPLQDQWO�� UHSRUW� VWDWLVWLFDOO��
VLJQLILFDQW� DVVRFLDWLRQV� EHWZHHQ� ORZ� YLWDPLQ� '� VWDWXV� DQG�
LQFUHDVHG� ULVN� RI� ERWK� XSSHU� DQG� ORZHU� UHVSLUDWRU�� WUDFW�
LQIHFWLRQV��EXW�UHVXOWV�IURP�5&7V�ZHUH�FRQIOLFWLQJ�

6XSSOHPHQWDWLRQ� PD�� EH� HIIHFWLYH� HVSHFLDOO��
WKRVH�ZKR�DUH�GHILFLHQW�LQ�D�GRVH�RI�����,8�G�IRU�
SUHYHQWLRQ�DQG������,8�G�IRU�WUHDWPHQW

.DNRGNDU�� (YLGHQFH� VKRZHG� WKHUH� LV� SURWHFWLYH� HIIHFW� RI� YLWDPLQ� '�
VXSSOHPHQWDWLRQ�DJDLQVW�EDFWHULDO�DQG�YLUDO�DFXWH�UHVSLUDWRU��
WUDFW� LQIHFWLRQ� DQG� WKHLU� RXWFRPH�� ZLWK� SURWHFWLYH� HIIHFWV�
LQFUHDVLQJ� LQ� LQGLYLGXDOV� RQ� GDLO�� RU� ZHHNO�� UHJLPHQ�
FRPSDUHG�WR�WKRVH�RQ�D�PRQWKO��EROXV�RI�YLWDPLQ�'��3URWHFWLYH�
HIIHFW� LV� KLJKHU� LQ� LQGLYLGXDOV� ZLWK� YLWDPLQ� '� GHILFLHQF��
FRUUHFWHG�ZLWK�VXSSOHPHQWDWLRQ��

,WPD�� EH� EHQHILFLDO� WR� LQGLYLGXDOV�ZLWK�YLWDPLQ�
'�GHILFLHQF�

/DQKDP�1HZ�� $VVRFLDWLRQ� EHWZHHQ� VHDVRQDO� 857,V� DQG� ORZ� YLWDPLQ� '�
VWDWXV��6XSSOHPHQWDWLRQ�HIIHFWLYH�EXW�PRUH�VR�LQ�GHYHORSLQJ�
FRXQWULHV��6WXGLHV�LQYHVWLJDWLQJ�YLWDPLQ�'�DQG�&29,'����DUH�
FXUUHQWO��XQGHUZD�

9LWDPLQ� '� LQWDNH� �WRWDO� IURP� ERWK� IRRGV� DQG�
GLHWDU�� VXSSOHPHQWV�� VKRXOG� EH� OLPLWHG� WR������
,8�GD�������—J�GD���IRU�DGXOWV

5R]JD�� ,QGLYLGXDOV� LQIHFWHG� ZLWK� &29,'���� PD�� KDYH� EDVHOLQH�
QXWULHQW� GHILFLHQFLHV� RU� LQFUHDVHG� QXWULHQW� QHHGV� GXH� WR�
&29,'���� SDWKRORJ��� 6SDUVH� HYLGHQFH� RI� LQWHUYHQWLRQV�
GHVFULEHG�VRPH�EHQHILW�RI�YLWDPLQ�'�VXSSOHPHQWDWLRQ��

,W� LV� XQFOHDU� LI� UHVXOWV� PD�� YDU�� DFFRUGLQJ� WR�
EDVHOLQH�QXWULHQW�VWDWXV�

=DEHWDNLV�� 7KRXJK� VRPH� VWXGLHV� KDYH� QRW� VKRZQ� DQ�� HIIHFW�� PDQ��
UHVHDUFKHUV� REVHUYHG�DQ� RYHUDOO� SURWHFWLYH� HIIHFW� RI�YLWDPLQ�
'�VXSSOHPHQWDWLRQ�DJDLQVW�DFXWH�UHVSLUDWRU��WUDFW�LQIHFWLRQV�
DQG� &29,'����� 3DWLHQWV� ZKR� DUH� YHU�� YLWDPLQ� '�GHILFLHQW�
H[SHULHQFH� WKH� PRVW� EHQHILWV�� 9XOQHUDEOH� JURXSV� VKRXOG�
PDLQWDLQ� WKHLU� YLWDPLQ� '� VWDWXV� WR� UHGXFH� WKH� ULVN� RI�
UHVSLUDWRU��LQIHFWLRQV��LQFOXGLQJ�&29,'����

'RVHV� RI� ������� ,8�G� RI� YLWDPLQ� '� IRU� VHYHUDO�
ZHHNV�� IROORZHG� E�� ����� ,8�G�� +LJKHU� GRVHV�
RI� YLWDPLQ� '� DUH� DGYLVDEOH� IRU� YXOQHUDEOH�
LQGLYLGXDOV��
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7DEOH����9LWDPLQ�&�DQG�&29,'����

��WKRU 2EVHUYDWLRQ� 5HFRPPHQGDWLRQ�

$GDPV� 'HVSLWH�WKHRUHWLFDO�EHQHILWV��HYLGHQFH�GRHV�QRW�VXSSRUW�WKH�URXWLQH�
XVH� RI� YLWDPLQ� &� IRU� SUHYHQWLRQ� RI� YLUDO� LQIHFWLRQV�� LQFOXGLQJ�
FRPPRQ�FROG��+RZHYHU��VKRUWHQLQJ�LQ�GXUDWLRQ�RI�FRPPRQ�FROG�
KDV�EHHQ�VKRZQ�7ULDOV�VKRZHG�WKDW�JLYLQJ�LQWUDYHQRXV�YLWDPLQ�&�
GLG�QRW�VLJQLILFDQWO��DOWHU�GLVHDVH�VHYHULW��VFRUHV�

6KRXOG� QRW� UHO�� RQ� GLHWDU�� VXSSOHPHQWV� WR�
SUHYHQW�RU�FXUH�&29,'���

%DXHU� 9LWDPLQ� &� PD�� GHFUHDVH� VXVFHSWLELOLW�� WR� YLUDO� UHVSLUDWRU��
LQIHFWLRQV��+LJK�GRVHV�UHGXFH�VHYHULW��DQG�GXUDWLRQ�RI�V�PSWRPV�
IURP� FRPPRQ� FROG�� 6WXGLHV� RQ� KRVSLWDOL]HG� DQG� FULWLFDOO�� LOO�
SDWLHQWV�KDYH�VKRZQ�PL[HG�UHVXOWV�RQ�PRUWDOLW��� OHQJWK�RI�VWD��
LQ�WKH�LQWHQVLYH�FDUH�XQLW��DQG�GXUDWLRQ�RI�PHFKDQLFDO�YHQWLODWLRQ�

7KH� LPSDFW� RI� YLWDPLQ�&� IRU� WKH� WUHDWPHQW� RI�
SDWLHQWV�ZLWK�&29,'����LV�XQFOHDU

&DOGHU� 6LJQLILFDQW� UHGXFWLRQV� VHHQ� LQ� ULVN� DQG� LPSDFW� RI� ERWK� XSSHU�
DQG�ORZHU�UHVSLUDWRU��WUDFW�LQIHFWLRQV��LQFOXGLQJ�GLVHDVH�VHYHULW��
DQG� ULVN�RI�GHDWK� LQ�ROGHU�SDWLHQWV��5HTXLUHPHQW� IRU�YLWDPLQ�&�
LQFUHDVHV�GXULQJ�LQIHFWLRQ�

'DLO�� LQWDNH� RI� DW� OHDVW� ���� PJ�GD�� IRU�
KHDOWK�LQGLYLGXDOV� DQG� ���� J�GD�� IRU� VLFN�
LQGLYLGXDOVLV�UHFRPPHQGHG�

&KHQ� 9LWDPLQ� &� VXSSRUWV� WKH� LQWHJULW�� RI� LPPXQH� V�VWHP� DQG�PD��
EH� XVHG� DJDLQVW� WKH� FRURQDYLUXV�6HYHUDO� WULDOV� VKRZHG� WKDW�
YLWDPLQ� &� VXSSOHPHQW� FRXOG� VLJQLILFDQWO�� ORZHU� WKH� LQFLGHQFH�
RI�SQHXPRQLD�� ,9�YLWDPLQ�&� LQIXVLRQ�PD��SUHYHQW�XQGHVLUDEOH�
HIIHFWV�

9LWDPLQ�&�FDQ�EH�DQ�DOWHUQDWLYH�DGMXYDQW�DJHQW�
IRU�WKH�WUHDWPHQW�RI�&29,'����

,GGLU� 9LWDPLQ�&�ZDV�VKRZQ�WR�UHGXFH�GXUDWLRQ�RILQIHFWLRQDQG�UHOLHYH�
V�PSWRPV� RI� FRPPRQ� FROG�� EXW� GLG� QRW� SUHYHQW� LQIHFWLRQ�
RI� XSSHU� UHVSLUDWRU�� WUDFW� GLVHDVHV�� ,Q� HOGHUO�� SRSXODWLRQ� LW�
LPSURYHV�UHVSLUDWRU��FRQGLWLRQ�

2SWLPDO�QXWULHQW�VWDWXV�VKRXOG�EH�PDLQWDLQHG��
WR� VWUHQJWKHQ� WKH� LPPXQH� V�VWHP� GXULQJ�
WKH&29,'����FULVLV�

,QIXVLQR�� 9LWDPLQ� &� LQFUHDVHV� WKH� UHVLVWDQFH� WR� FRURQDYLUXV� DQG� PD��
DIIHFW� VXVFHSWLELOLW�� WR� ORZHU� UHVSLUDWRU�� WUDFW� LQIHFWLRQV��
6XSSOHPHQWDWLRQ�KDV�SRVLWLYH�HIIHFWV�RQ�V�PSWRPV��GXUDWLRQ�DQG�
PRUWDOLW��GXH�WR�SQHXPRQLD�

%HQHILFLDO�HIIHFW�RI�YLWDPLQ�&�VXSSOHPHQWDWLRQ�
LQ�DEVHQFH�RI�GHILFLHQF��LV�QRW�NQRZQ

-H�DZDUGHQD�� 1R� FRQFOXVLYH� HYLGHQFH�ZDV� IRXQG� WR� LQGLFDWH� EHQHILWRI� XVLQJ�
YLWDPLQ� &� PHJD�GRVH� SURSK�OD[LV� LQ� WKH� FRPPXQLW�� WRUHGXFH�
WKH�LQFLGHQFH�RI�FRPPRQ�FROG�

6XSSOHPHQWDWLRQ�PD�� QRW� EH� HIIHFWLYH� DQG� LV�
XQOLNHO��WR�EH�EHQHILFLDO

5R]JD�� ,QWHUYHQWLRQDO� DQG� REVHUYDWLRQDO� VWXGLHV� KDYH� UHSRUWHG� QR�
VLJQLILFDQW�GLIIHUHQFH�LQ�RXWFRPH��FRPSDUHG�ZLWK�SODFHER�JURXS�

(YLGHQFH�LV�ODFNLQJ

=DEHWDNLV�� 9LWDPLQ�&� VXSSOHPHQWDWLRQ�KDV� VKRZQ� WR� UHGXFH� VHYHULW�� DQG�
GXUDWLRQ� RI� FRPPRQ� FROG�� WKRXJK� QRW� SUHYHQW� LWV� FRQWUDFWLRQ��
+HDOWK�� LQGLYLGXDOV� ZLWK� DGHTXDWH� GLHWDU�� LQWDNH� PD�� QRW�
EHQHILW� IURP� VXSSOHPHQWDWLRQ�� 3DWLHQWV� ZLWK� LQIHFWLRQV� KDYH�
ORZHU�YLWDPLQ�&�OHYHOV�GXH�WRDOWHUDWLRQV�LQ�WKH�PHWDEROLVP�

6XSSOHPHQWDWLRQ� ZLWK� ���� J�GD�� PD��
EH� DGYLVHG� IRU� WKRVH� DW� D� KLJKHU� ULVN� RI�
UHVSLUDWRU�� LQIHFWLRQV� DQG� ���� PJ�GD�� IRU�
KHDOWK�LQGLYLGXDOV�

����,8�WR������,8�IRU�DGXOWV��ZKLFK�LV�FRQVLVWHQW�ZLWK�
WKH� UHFRPPHQGHG� GDLO�� DOORZDQFH� DQG� WROHUDEOH�
XSSHU� LQWDNH� OHYHO��� GDLO�� LQWDNH�RI� ����� ,8�GD����
����� ,� ,8�G� IRU� SUHYHQWLRQ� DQG� ������ ,8�G� IRU�
WUHDWPHQW�����������,8�G�IRU�VHYHUDO�ZHHNV��IROORZHG�
E�������,8�G��������ZLWK�KLJKHU�GRVHV�IRU�YXOQHUDEOH�
LQGLYLGXDOV��� +RZHYHU�� WRWDO� GRVH� IURP� GLHWDU��
VRXUFHV�DQG�VXSSOHPHQWDWLRQ�VKRXOG�SUHIHUDEO��EH�
OLPLWHG�WR������,8�G���

7DEOH���GHSLFWV�REVHUYDWLRQ�DQG�UHFRPPHQGDWLRQ�
RI�YDULRXV�UHVHDUFKHUV�UHJDUGLQJ�HIIHFW�RI�YLWDPLQ�&�
on�respiratory�infections�and�its�possible�bene�t�in�
&29,'�����$OO�QLQH�SXEOLFDWLRQV� ORFDWHG�UHSRUWHG�
UROH� RI� YLWDPLQ� &� LQ� UHVSLUDWRU�� LQIHFWLRQV� DQG�
none�were�speci�cally�on�COVID-19.�Some�authors�
FRQFOXGHG�WKDW�WKH�HYLGHQFH�LV�ODFNLQJ�DQG�LPSDFW�
LV� XQFOHDU����� and� is� unlikely� to� be� bene�cial.���
2WKHU� DXWKRUVKDYH� UHFRPPHQGHG�PDLQWHQDQFH�RI�

RSWLPDO�QXWULWLRQ�VWDWXV�LV�LPSRUWDQW�WR�VWUHQJWKHQ�
WKH� LPPXQH� V�VWHP��� DQG� QRW� UHO�� RQ� GLHWDU��
VXSSOHPHQWV�WR�SUHYHQW�RU�FXUH�WKH�GLVHDVH���6RPH�
DXWKRUV� KRZHYHU�� RSLQHG� WKDW� 9LWDPLQ� &� FDQ� EH�
DQ� DOWHUQDWLYH� DGMXYDQW� DJHQW� IRU� WUHDWPHQW��� EXW�
LW� LV� QRW� NQRZQ� ZKHWKHU� D� VXSSOHPHQWDO� GRVH� RI�
YLWDPLQ� &� DGPLQLVWHUHG� WR� SDWLHQWV� ZLWKRXW� WKHLU�
de�ciency� would� result� in� a� bene�t.��� +HQFH��
VXSSOHPHQWDWLRQ� PD�� EH� DGYLVHG� IRU� WKRVH� DW� D�
KLJKHU�ULVN�RI�UHVSLUDWRU��LQIHFWLRQV����7ZR�DXWKRUV�
have� recommended� speci�c� dosage� of� vitamin� C�
DV� LQWDNH� RI� DW� OHDVW� ���� PJ�GD�� IRU� SUHYHQWLRQ�
RI� WKH� GLVHDVH� LQ� KHDOWK�� LQGLYLGXDOV� DQG� ���� J�
GD�� IRU� WUHDWPHQW� RI� LQGLYLGXDOV� VXIIHULQJ� IURP�
&29,'��������

5HVW�RI� WKH�YLWDPLQV�YL]��YLWDPLQ�$��%� FRPSOH[�
JURXS�RI�YLWDPLQV�DQG�YLWDPLQ�(�KDYH�EHHQ�GHVFULEHG�
LQ� D� FRPSRVLWH� 7DEOH� ��� 2EVHUYDWLRQ� RI� YDULRXV�

%UDWDWL�%DQHUMHH���$%&'(�LQ�&29,'�����+RZ�9LWDO�DUH�WKH�9LWDO�$PLQHV
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7DEOH����2WKHU�YLWDPLQV�DQG�&29,'����

��WKRU 2EVHUYDWLRQ� 5HFRPPHQGDWLRQ�

9LWDPLQ��

&KHQ� 9LWDPLQ�$�VXSSOHPHQWV�SURYLGH�VRPH�SURWHFWLRQ�DJDLQVW�
FRPSOLFDWLRQV�LQ�OXQJ�GLVHDVH�

9LWDPLQ� $� VXSSOHPHQW� PD�� EH� D� SRWHQWLDO�
DOWHUQDWLYH�IRU�WKH�WUHDWPHQW�RI�&29,'���

,GGLU� 9LWDPLQ�$�VXSSOHPHQWDWLRQ�GLG�QRW�DIIHFW�WKH�ULVN�RI�ORZHU�
UHVSLUDWRU��GLVHDVHV�DQG�V�PSWRPV�

2SWLPDO�QXWULHQW�VWDWXV�VKRXOG�EH�PDLQWDLQHG�

-HZDUGHQD�� $Q�HQKDQFHG�LPPXQH�UHVSRQVH�WR�LQIOXHQ]D�YLUXV�YDFFLQDWLRQ�
KDV�DOVR�EHHQ�REVHUYHG�LQ�FKLOGUHQ�������HDUV��ZKR�ZHUH�YLWDPLQ�
$�LQVXIILFLHQW�DW�EDVHOLQH��DIWHU�VXSSOHPHQWDWLRQ�ZLWK�YLWDPLQ�$�

6XSSOHPHQWDWLRQ�PD��EH�HIIHFWLYH�LQ�D�GRVH�RI�
�����,8�G�IRU�SUHYHQWLRQ�DQG������� ,8�G�IRU�
WUHDWPHQW

9LWDPLQ��

&KHQ� 9LWDPLQ�%��DQG�XOWUDYLROHW�OLJKW�HIIHFWLYHO��UHGXFHG�WKH�WLWUH�RI�
0(56�&R9�LQ�KXPDQ�SODVPD�SURGXFWV��9LWDPLQ�%�GHILFLHQF��
ZHDNHQV�WKH�KRVW�LPPXQH�UHVSRQVHV�

9LWDPLQ� %� VXSSOHPHQW� FDQ� EH� D� UHPHG�� IRU�
&29,'���

9LWDPLQ�(

,GGLU� 9LWDPLQ�(�VXSSOHPHQWDWLRQ�ZDV�VKRZQ�WR�UHGXFH�ULVN�RI�UH�
KRVSLWDOL]DWLRQ�DIWHU�ILUVW�HSLVRGH�RI�KRVSLWDOL]DWLRQ�LQ�HOGHUO��
ZLWK�SQHXPRQLD��9LWDPLQ�(�VXSSOHPHQWDWLRQ�UHGXFHG�SQHXPRQLD�
LQFLGHQFH�LQ�HOGHUO��PDOH�VPRNHUV�

2SWLPDO�QXWULHQW�VWDWXV�VKRXOG�EH�PDLQWDLQHG�

-HZDUGHQD�� )HZ�VWXGLHV�KDYH�VKRZQ�WKDW�YLWDPLQ�(�VXSSOHPHQWDWLRQ�PLJKW�
FDXVH�KDUPIXO�HIIHFWV�RQ�WKH�LQFLGHQFH�RI�LQIHFWLRXV�GLVHDVH�DQG�
HYHQ�LQFUHDVH�WKH�ULVN�RI�SQHXPRQLD��

6XSSOHPHQWDWLRQ� PD�� EH� KDUPIXO� IRU�
ERWK� SUHYHQWLRQ� DQG� WUHDWPHQW� DQG� LV� QRW�
UHFRPPHQGHG�

=DEHWDNLV�� 7KHUH�LV�OLWWOH�HYLGHQFH�RQ�WKH�XWLOLW��RI�YLWDPLQ�(�DV�D�SURSK�ODFWLF�
RU�WKHUDSHXWLF�DJHQW�DJDLQVW�&29,'����

7KHUH�PD��EH�EHQHILFLDO�HIIHFW�EXW�WKHUH�DUH�QR�
HVWLPDWHV�RI�D�EHQHILFLDO�GRVDJH�

UHVHDUFKHUV� RQ� HIIHFW� RI� WKHVH� YLWDPLQV� DQG� WKHLU�

DQG�UHFRPPHQGDWLRQV�IRU�&29,'����DUH�UHFRUGHG�
LQ� WKLV� WDEOH�� 9HU�� IHZ� DUWLFOHV� ZHUH� DYDLODEOH�

RQ� WKHVH� YLWDPLQV�� ,PSRUWDQFH� RI� PDLQWDLQLQJ�
optimal� nutrient� status� to� reduce� in�ammation�

DQG� R[LGDWLYH� VWUHVV�� WKHUHE�� VWUHQJWKHQLQJ� WKH�
LPPXQH�V�VWHP�KDV�EHHQ� IRFXVHG��DQG� LW�KDV�DOVR�
EHHQ�VXJJHVWHG�WKDW�VXSSOHPHQW�PD��EH�D�SRWHQWLDO�

DOWHUQDWLYH�IRU�WUHDWPHQW�RI�WKH�GLVHDVH���:KLOH�RQH�
DXWKRU� KDV� UHFRPPHQGHG� 9LWDPLQ�$� VXSSOHPHQW�

LQ� D� GRVH� RI� ����� ,8�G� IRU� SUHYHQWLRQ� DQG� ������
,8�G� IRU� WUHDWPHQW�� YLWDPLQ� (� VXSSOHPHQWDWLRQ�

KDV�EHHQ�QRWHG� WR�EH�KDUPIXO�IRU�ERWK�SUHYHQWLRQ�
DQG� WUHDWPHQW� DQG� KHQFH� WKH� DXWKRU� KDV� QRW�
UHFRPPHQGHG� LW� IRU�SUHYHQWLRQ� DQG�RU� WUHDWPHQW�

RI�&29,'������

�LVF�VVLRQ

3UHVHQW� TXDOLWDWLYH� V�QWKHVLV� ZDV� GRQH� RQ�
REVHUYDWLRQV� DQG� UHFRPPHQGDWLRQV� RI� YDULRXV�
researchers�in�their�review�articles.�Out�of�the��ve�

YLWDPLQV�$��%��&��'�DQG�(�FRQVLGHUHG�KHUH��YLWDPLQ�
'�IROORZHG�E��YLWDPLQ�&�KDV�EHHQ�PRVW�UHVHDUFKHG�

XSRQ�� +RZHYHU�� HYLGHQFH� LV� ODFNLQJ� IRU� DOO� WKH�
YLWDPLQV�XQGHU�UHYLHZ�LQ�WKH�FRQWH[W�RI�&29,'����

SUHYHQWLRQ�DQG�RU�WUHDWPHQW�DQG�KHQFH�LPSDFW�RI�
VXSSOHPHQWDWLRQ�RI�YLWDPLQV�LV�VWLOO�XQFOHDU��

Vitamin� D� de�ciency� has� been� consistently�
DVVRFLDWHG� ZLWK� LQFUHDVHG� VXVFHSWLELOLW�� WR�
UHVSLUDWRU��LQIHFWLRQV���������������LQFOXGLQJ�RFFXUUHQFH�
DQG� SRRU� RXWFRPH� RI� &29,'����������������+RZHYHU��
VRPH� DXWKRUV� QRWHG� WKDW� DVVRFLDWLRQ� LV� PRVWO��
UHSRUWHG�E��REVHUYDWLRQDO�VWXGLHV�DQG�LQWHUYHQWLRQ�
studies�have�not�reported�any�bene�t.�����$VVRFLDWLRQ�
LV�PRUH� LQ�ROGHU�SDWLHQWV��DQG�VXSSOHPHQWDWLRQ� LV�
DOVR�PRUH� HIIHFWLYH� LQ� ROG��PDOH� LQGLYLGXDOV�ZLWK�
SUH�H[LVWLQJ� FRQGLWLRQV��� 7KH� UROH� RI� YLWDPLQ� '�
VXSSOHPHQWDWLRQ� RQ� DQWLYLUDO� LPPXQLW�� DJDLQVW�
UHVSLUDWRU�� LQIHFWLRQV� LV� OLNHO�� WR� GHSHQG� RQ�
WKH� YLWDPLQ� '� VWDWXV� RI� WKH� LQGLYLGXDO������������
0RVW� DXWKRUV� KDYH� UHFRPPHQGHG� YLWDPLQ� '�
VXSSOHPHQWDWLRQ����������������� HVSHFLDOO�� LQ� YLWDPLQ� '�
de�cient������DQG�KLJK�ULVN�LQGLYLGXDOV��������LQ�GDLO�����
RU� ZHHNO�������� UHJLPHQ�� VHSDUDWH� IRU� SUHYHQWLRQ�
DQG� WUHDWPHQW����ZLWK� KLJKHU� GRVHV� IRU� YXOQHUDEOH�
LQGLYLGXDOV��

5HJDUGLQJ� YLWDPLQ� &�� VRPH� DXWKRUV� KDYH�
REVHUYHG�WKDW�VXSSOHPHQWDWLRQ�SURYLGHV�SURWHFWLRQ�
DJDLQVW�UHVSLUDWRU��LQIHFWLRQV�DQG�FDQ�HYHQ�UHGXFH�
GXUDWLRQ��VHYHULW��DQG�LPSDFW�RI�WKH�GLVHDVH�DQG�RQ�
WKLV�EDVLV��WKH��VXJJHVWHG�WKDW�9LWDPLQ�&�FDQ�EH�DQ�
DOWHUQDWLYH� DGMXYDQW� DJHQW� IRU� WUHDWPHQW�� EXW� LW� LV�
QRW�NQRZQ�ZKHWKHU�D�VXSSOHPHQWDO�GRVH�RI�YLWDPLQ�
C�administered�to�patients�without�their�de�ciency�
would�result�in�a�bene�t.������������2WKHU�DXWKRUV�KDYH�
IRXQG�QR�HIIHFW��������

%UDWDWL�%DQHUMHH���$%&'(�LQ�&29,'�����+RZ�9LWDO�DUH�WKH�9LWDO�$PLQHV
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9HU�� IHZ� DUWLFOHV�ZHUH� DYDLODEOH� RQ� UHVW� RI� WKH�
YLWDPLQV�� ZKLFK� ZHUH� ZLWKRXW� DQ�� FRQFOXVLYH�
UHFRPPHQGDWLRQ�� :KLOH� 9LWDPLQ� $� VXSSOHPHQW�
may� be� of� a� small� bene�tand� hence� has� been�
UHFRPPHQGHG������ YLWDPLQ� (� VXSSOHPHQWDWLRQ� KDV�
EHHQ�QRWHG�WR�EH�KDUPIXO�IRU�ERWK�SUHYHQWLRQ�DQG�
WUHDWPHQW���

5DWLRQDOH� EHKLQG� UHFRPPHQGLQJ� QXWULHQW�
VXSSOHPHQWV�OLHV�LQ�WKH�IDFW�WKDW�RYHUDOO�QXWULWLRQDO�
de�ciency� has� been� observed� to� impair� immune�
V�VWHP��&DOGHU�HW�DO���LQ�WKHLU�UHYLHZ��GLVFXVVHG�WKH�
YDULRXV�PHFKDQLVPV� WKURXJK�ZKLFK�YLWDPLQV�DQG�
PLQHUDOV�H[KLELW� LPPXQH� UHVSRQVH��8S�UHJXODWLRQ�
RI� WKH� LPPXQH� UHVSRQVH� RI� WKH� ERG�RFFXUV� E��
FROOHFWLYH�DFWLRQ�RI�YLWDPLQV�DQG�PLQHUDOV�WKURXJK�
GHYHORSLQJ�DQG�PDLQWDLQLQJ�SK�VLFDO�EDUULHUV�WKDW�
UHVLVW�HQWU��RI�SDWKRJHQV��SURGXFLQJ�DQG�DFWLYDWLQJ�
DQWLPLFURELDO� SURWHLQV�� SURPRWLQJ� SKDJRF�WRVLV�
E�� QHXWURSKLOV� DQG�PDFURSKDJHV�� DQG� JHQHUDWLQJ�
PHPRU��FHOOV��&�WRNLQH�SURGXFWLRQ�DQG�DQWLR[LGDQW�
DFWLYLW�� DUH� LQLWLDWHG� WKDW� DLGV� LQ� SURPRWLRQ� RI�
and� recovery� from� in�ammation.�Of� all� vitamins,�
YLWDPLQV�&�DQG�'�SOD��D�PDMRU�UROH��

(YLGHQFH� VXSSRUWLQJ� WKH� UROH� RI� YLWDPLQ� '�
LQ� UHGXFLQJ� ULVN� RI� &29,'���� LV� WKDW� YLWDPLQ� '�
de�ciency� is�associated�with�occurrence�and�poor�
RXWFRPH� RI� UHVSLUDWRU�� LOOQHVVHV�� &DVH� IDWDOLW��
UDWHV� LQFUHDVH� ZLWK� DJH� DQG� ZLWK� FKURQLF� GLVHDVH�
FRPRUELGLW���ERWK�RI�ZKLFK�DUH�DVVRFLDWHG�ZLWK�ORZHU�
YLWDPLQ�'�FRQFHQWUDWLRQ���/LQN�EHWZHHQ�YLWDPLQ�'�
de�ciency�and�poor�outcome�in�COVID-19�patients�
KDV� EHHQ� LQGLUHFWO�� REVHUYHG� E�� VRPH� DXWKRUV��
5KRGHV� HW� DOIRXQG� SRVLWLYH� FRUUHODWLRQ� EHWZHHQ�
PRUWDOLW��SHU�PLOOLRQ�SRSXODWLRQ�GXH�WR�&29,'����
DQG� ODWLWXGH� ZKHUH� WKH� FRXQWU�� LV� ORFDWHG�� 7KH��
REVHUYHG� WKDW� DOO� FRXQWULHV� WKDW� OLH� EHORZ� ���1�
KDYH� UHODWLYHO�ORZ� PRUWDOLW��� 7KH�� OLQNHG� WKLV�
�nding�with� the� fact� that� countries� located� above�
this� latitude� do� not� receive� suf�cient� sunlight�
GXULQJ� ZLQWHU� DQG� VXJJHVWHG� WKHUH� LV� DSRVVLEOH�
UROH� IRU� YLWDPLQ�'� LQ�GHWHUPLQLQJ� RXWFRPHV� IURP�
&29,'������� 3DQDUHVH� DQG� 6KDKLQL� REVHUYHG�
VLPLODUO�� WKDW� UDWH� RI� GHDWKV� DQG� KRVSLWDOLVDWLRQV�
DUH�KLJKHVW� LQ�SDWLHQWV� IURP�FRXQWULHVLQ�1RUWKHUQ�
ODWLWXGHV��IROORZHG�E��WKRVH�FORVH�WR�WKH�(TXDWRU�DQG�
ERWK� UDWHV� DUH� ORZHVW� LQ� 6RXWKHUQ� ODWLWXGHV�� 7KH��
VXJJHVWHG� WKLV� GHFUHDVLQJ� 1RUWK�6RXWK� JUDGLHQW�
has�a�link�with�vitamin�D�de�ciency.���7KLV�WKHRU��
LV�SODXVLEOH�DV�WKH�RXWEUHDN�KDV�RFFXUUHG�DW�D�WLPH�
ZKHQ�LW�LV�ZLQWHU�DQG�HDUO��VSULQJ�LQ�WKH�1RUWKHUQ�
KHPLVSKHUH� ZKHQ� YLWDPLQ� '� FRQFHQWUDWLRQV� DUH�
ORZHVW��2Q�WKH�RWKHU�KDQG��WKH�QXPEHU�RI�FDVHV�LQ�WKH�
6RXWKHUQ�+HPLVSKHUHLQ�VXPPHU�DQG�HDUO��DXWXPQ�
DUH� ORZZKHQ� SRSXODWLRQ� KDV� WKH� KLJKHVW� YLWDPLQ�

'� EORRG� OHYHOV����� +RZHYHU�� VXFK� GDWD� PXVWEH�
LQWHUSUHWHG� LQ� WKH� FRQWH[W� RI� LQWHUSOD�� RI� VHYHUDO�
RWKHU� IDFWRUV� OLNH� KHDOWK� LQIUDVWUXFWXUH�� WHVWLQJ�
VWUDWHJLHV��SXEOLF�KHDOWK�PHDVXUHV�DQG� WKH� WLPH�RI�
WKHLU� LPSOHPHQWDWLRQ��SRSXODWLRQ� LVRODWLRQ��DJH�RI�
SRSXODWLRQ��SRSXODWLRQGHQVLW���XUEDQ�FRQQHFWLYLW��
DQG� GLVHDVH� WUDQVPLVVLRQ�DV� ZHOO� DV� PDQGDWRU��
vitamin� D� forti�cation� and� supplementation�
SROLFLHV��DFURVV�YDULRXV�FRXQWULHV�����

7KH�XUEDQ�SRSXODWLRQ��HVSHFLDOO��WKHROGHU�RQHV��
DUH� RIWHQ� OHVV� H[SRVHG� WR� VXQOLJKW� ZKLFK� PLJKW�
EH� HQKDQFHG� HYHQ� PRUH� WKDQ� HDUOLHU� WLPHV�� DVD�
FRQVHTXHQFH�RI��VKXW�GRZQµ�PHDVXUHV�WR�FRQWURO�WKH�
VSUHDGRI� &RYLG���������� 5HJXODU� VXQOLJKW� H[SRVXUH�
LV� WKH� EHVW�SUHYHQWLYH�PHDVXUH� DJDLQVW� YLWDPLQ�'�
de�ciency�and�can�prevent�diseases�associated�with�
LW�� 6XQOLJKW� H[SRVXUH� FDQ� EH� REWDLQHG� IURP� RSHQ�
ZLQGRZV�RU�EDOFRQLHV�IRU�WKRVH�ZKR�GR�QRW�OLYH�LQ�
KRXVHV�ZLWK� JDUGHQV��2UDO�YLWDPLQ�'�VXSSOHPHQW�
VKRXOG�EH�FRQVLGHUHG�RQO��LI�H[SRVXUH�WR�VXQOLJKW�
LV�QRW�SRVVLEOH������

3UHVHQW� UHYLHZ� REVHUYHG� WKDW� ZKLOH� YLWDPLQ�
'� VXSSOHPHQWDWLRQ� KDV� EHHQ� UHFRPPHQGHG��
WKHUH� LV� QRW� PXFK� HYLGHQFH� UHJDUGLQJ� RWKHU�
YLWDPLQV�� +RZHYHU�� IRU� PDLQWDLQLQJ� JRRG� KHDOWK�
EDODQFHG� QXWULWLRQ� SURYLGLQJ� RSWLPXP� TXDQWLW��
RI� DOO� QXWULHQWV� LV� KDV� EHHQ� VWUHVVHG� XSRQ� E�� DOO�
UHVHDUFKHUV��=DEHWDNLV�HW�DO�GLVFXVVHG�WZR�W�SHV�RI�
GLHWV�ZKLFK�DUH�FRQWUDU��WR�HDFK�RWKHU��2QH�RI�WKHVH�
LV� WKH� ¶0HGLWHUUDQHDQ�� GLHW�ZKLFK� LV� V�QRQ�PRXV�
with� anti-in�ammatory� properties� and� the� other�
LV� WKH� ¶:HVWHUQ�� GLHWDU�� SDWWHUQ�� SUHYDOHQW� LQ�
GHYHORSHG� FRXQWULHV�� ZKLFK� LV� FKDUDFWHUL]HG� E��
KLJK� FRQVXPSWLRQ� RI� KLJK�FDORULH� DQG� SURFHVVHG�
IRRGV��0HGLWHUUDQHDQ� W�SH�RI�GLHW� LV�FKDUDFWHULVHG�
E�� KLJK� GLHWDU�� LQWDNH� RI� PLQLPDOO�� SURFHVVHG�
IUXLWV��YHJHWDEOHV��OHJXPHV��ROLYH�RLO��ZKROH�JUDLQV��
QXWV��DQG�PRQRXQVDWXUDWHG�IDWV��IROORZHG�E��ORZ�
WR�PRGHUDWH� FRQVXPSWLRQV� RI� IHUPHQWHG� GDLU��
products,��sh,�poultry,�wine;�and�low�consumption�
RI� SURFHVVHG� DQG� UHG� PHDWV�� $XWKRUV� VXJJHVWHG�
FRQVXPSWLRQ�RI�VXFK�W�SH�RI�GLHW�IRU�PDLQWHQDQFH�
RI�DGHTXDWH�QXWULWLRQ�DQG�RYHUDOO�KHDOWK���

3UHVHQW�VWXG��EHLQJ�D�TXDOLWDWLYH�V�QWKHVLV�ODFNV�
REMHFWLYH�DVVHVVPHQW�DQG�KHQFH�REVHUYDWLRQ�RI�WKH�
DXWKRU�RI�WKH�SUHVHQW�UHYLHZ�LV�OLNHO��WR�EH�ELDVHG��
+RZHYHU�� VWUHQJWK� RI� WKLV� VWXG�� OLHV� LQ� WKH� IDFW�
WKDW� FRQFOXVLRQ� ZDV� GUDZQ� IURP� VHYHUDO� UHYLHZ�
DUWLFOHV� ZKLFK� E�� WKHPVHOYHV� KDYH� LQFRUSRUDWHG�
�ndings� of� many� more� systematic� reviews� and�
RULJLQDO�DUWLFOHV��,Q�DEVHQFH�RI�JRRG�TXDOLW��RULJLQDO�
UHVHDUFK��WKLV�UHYLHZ�KDV�VXPPHG�XS�REVHUYDWLRQV�
DQG� UHFRPPHQGDWLRQV� RI� PDQ�� VWXGLHV� DQG� KDV�
WKXV� WKURZQ� OLJKW� RQ� D� YHU�� UHOHYDQW� DVSHFW� RI�
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SUHYHQWLRQ� DQG� FRQWURO� RI� D� GLVHDVH�� UHJDUGLQJ�
ZKLFK�HYLGHQFH�EDVHG�LQWHUYHQWLRQ�PHDVXUHV�KDYH�
not�yet�been�identi�ed.

&RQO�VLRQ

7KH� LPSRUWDQFH� RI� PDLQWDLQLQJ� RSWLPDO� QXWULHQW�
status�to�reduce�in�ammation�and�oxidative�stress,�
WKHUHE��VWUHQJWKHQLQJ�WKH�LPPXQH�V�VWHP�WR�ZDUG�
RII� DQ�� GLVHDVH� FDQQRW� EH� RYHU�UXOHG�� 1XWULHQW�
VXSSOHPHQW� PD�� DOVR� EH� D� SRWHQWLDO� DOWHUQDWLYH�
IRU� SUHYHQWLRQ� DQG�RU� WUHDWPHQW� RI� &29,'�����
HVSHFLDOO��LQ�FHUWDLQ�JURXSV�RI�KLJK�ULVN�LQGLYLGXDOV��
$� FRPPRQ� QXWULWLRQDO� ZRUNXS� SURWRFRO� VKRXOG�
EH� GHVLJQHG� IRU� DVVHVVLQJ� DOO� &29,'���� SRVLWLYH�
LQGLYLGXDOV�DW� WKH�RXWVHW�� VR�DV� WR� LQLWLDWH�YLWDPLQ�
supplementation� at� the� earliest� if� de�ciency� is�
identi�ed.

3URSK�ODFWLF� VXSSOHPHQWDWLRQ� VKRXOG� EH�
considered� for� high� risk� and� vitamin� de�cient�
QRQ�LQIHFWHG�LQGLYLGXDOV��WR�DFKLHYH�RSWLPDO�EORRG�
OHYHOV��)RU�KHDOWK��LQGLYLGXDOV��UHJXODU�H[SRVXUH�WR�
sunlight�and�consumption�of��ve�portions�of�fruits�
DQG� YHJHWDEOHV�SHU�GD��DORQJ�ZLWK�UHFRPPHQGHG�
LQWDNH�RI�RWKHU�JURXSV�RI�IRRG�LWHPV��ZKLOH�IROORZLQJ�
DOO� JXLGHOLQHV� RI� WKH� :RUOG� +HDOWK� 2UJDQL]DWLRQ�
UHJDUGLQJ�QXWULWLRQ�DQG�IRRG�VDIHW���LV�WKH�PDLQVWD��
WR�UHPDLQ�KHDOWK��LQ�WKH�SUHVHQW�&29,'����FULVLV���

:HOO�GHVLJQHG� DQG� PHWLFXORXVO�� FRQGXFWHG�
LQWHUYHQWLRQ� UHVHDUFK� LV� WKH� QHHG� RI� WKH� KRXU� WR�
HVWDEOLVK�RU�UHIXWH�WKH�SRVVLEO��HIIHFWLYH�UROH�RI�VXFK�D�
VLPSOH��HW�KDUPOHVV�DQG�FRVW�HIIHFWLYH�PHDVXUHWKDW�
can�be�implemented�by�the�community,�in��ghting�
WKH� EDWWOH� WKDW� LV� FXUUHQWO�� SUHYDLOLQJ� DFURVV� WKH�
ZRUOG�

5HIHUHQFHV

��� $UFKLYHG��:+2� 7LPHOLQH� �� &29,'����� �,QWHUQHW@�
:RUOG�+HDOWK�2UJDQL]DWLRQ��*HQHYD�������$SU�����
�&LWHG� ����� -XO� ��@� $YDLODEOH� IURP� KWWSV���ZZZ�
ZKR�LQW�QHZV�URRP�GHWDLO������������ZKR�
WLPHOLQH���FRYLG����

��� :+2��&RURQDYLUXV�GLVHDVH��&29,'�������6LWXDWLRQ�
5HSRUW��������,QWHUQHW@�:RUOG�+HDOWK�2UJDQL]DWLRQ��
*HQHYD�������)HE������&LWHG������ -XO���@�$YDLODEOH�
IURP� KWWSV���ZZZ�ZKR�LQW�GRFV�GHIDXOW�VRXUFH�
FRURQDYLUXVH�VLWXDWLRQ�UHSRUWV����������VLWUHS�
���FRYLG����SGI�VIYUVQ �������HB��

��� $GDPV� ..�� %DNHU� :/�� 6RELHUDM� '0�� 0�WK�
%XVWHUV��'LHWDU��6XSSOHPHQWV�DQG�&29,'�����$QQ�
3KDUPDFRWKHU��������������������������

��� '�$YROLR� $��$YDWDQHR�9�� 0DQFD�$�� &XVDWR� -�� 'H�
1LFROz�$��/XFFKLQL�5�� HW�DO�� ���+�GUR[�YLWDPLQ�'�

&RQFHQWUDWLRQV�$UH�/RZHU�LQ�3DWLHQWV�ZLWK�3RVLWLYH�
3&5� IRU� 6$56�&R9���� 1XWULHQWV� ������ ���� ������
GRL���������QX���������

��� %DXHU�65��.DSRRU�$��5DWK�0��7KRPDV�6$��:KDW�LV�
WKH�UROH�RI�VXSSOHPHQWDWLRQ�ZLWK�DVFRUELF�DFLG��]LQF��
YLWDPLQ� '�� RU� 1�DFHW�OF�VWHLQH� IRU� SUHYHQWLRQ� RU�
WUHDWPHQW� RI� &29,'����� &OHYHODQG�&OLQLF� -RXUQDO�
RI�0HGLFLQH�����������GRL��KWWSV���GRL�RUJ���������
FFMP���D�FFF����

��� &DOGHU�3&��&DUU�$&��*RPEDUW�$)��(JJHUVGRUIHU�0��
2SWLPDO�1XWULWLRQDO�6WDWXV� IRU� D�:HOO�)XQFWLRQLQJ�
,PPXQH�6�VWHP� ,V� DQ� ,PSRUWDQW� )DFWRU� WR�3URWHFW�
DJDLQVW�9LUDO� ,QIHFWLRQV��1XWULHQWV� �����������������
GRL���������QX���������

��� .XDQ�+VXDQ�&�� 6KHQJ�)DQ�:�� 6]X��X�:���L�3LQJ�
���0RQJ�/LHQ�:��6LK�+ZD�&�HW�DO��3KDUPDFRORJLFDO�
GHYHORSPHQW�RI� WKH�SRWHQWLDO�DGMXYDQW�WKHUDSHXWLF�
DJHQWV�DJDLQVW�FRURQDYLUXV�GLVHDVH�������-RXUQDO�RI�
WKH�&KLQHVH�0HGLFDO�$VVRFLDWLRQ��-XQH�����������GRL��
��������-&0$������������������

��� *UDQW�:%���/DKRUH�+��0F'RQQHOO�6/��%DJJHUO��&$��
)UHQFK�&%��$OLDQR� -/��HW�DO��(YLGHQFH�WKDW�9LWDPLQ�
'�6XSSOHPHQWDWLRQ�&RXOG�5HGXFH�5LVN�RI�,QIOXHQ]D�
DQG� &29,'���� ,QIHFWLRQV� DQG� 'HDWKV�� 1XWULHQWV�
���������������GRL���������QX��������

��� ,GGLU� 0�� %ULWR� $�� 'LQJHR� *�� 'HO� &DPSR� 66)��
6DPRXGD� +�� /D� )UDQR� 05�� HW� DO�� 6WUHQJWKHQLQJ�
WKH� ,PPXQH� 6�VWHP� DQG� 5HGXFLQJ� ,QIODPPDWLRQ�
DQG� 2[LGDWLYH� 6WUHVV� WKURXJK�'LHW� DQG�1XWULWLRQ��
&RQVLGHUDWLRQV� GXULQJ� WKH� &29,'���� &ULVLV��
1XWULHQWV�����������������GRL���������QX���������

���� ,QIXVLQR� )�� 0DUD]]DWR� 0�� 0DQFRQH� 0�� )HGHOH�
)�� 0DVWURLDQQL� &0�� 6HYHULQR� 3�� HW� DO�� 'LHW�
6XSSOHPHQWDWLRQ�� 3URELRWLFV�� DQG� 1XWUDFHXWLFDOV�
LQ� 6$56�&R9��� ,QIHFWLRQ�� $� 6FRSLQJ� 5HYLHZ��
1XWULHQWV�����������������GRL���������QX���������

���� -D�DZDUGHQD� 5�� 6RRUL�DDUDFKFKL� 3�� &KRXUGDNLV�
0�� -HHZDQGDUD� &�� 5DQDVLQJKH� 3�� (QKDQFLQJ�
LPPXQLW��LQ�YLUDO�LQIHFWLRQV��ZLWK�VSHFLDO�HPSKDVLV�
RQ� &29,'����� $� UHYLHZ�� 'LDEHWHV� �� 0HWDEROLF�
6�QGURPH��&OLQLFDO�5HVHDUFK���5HYLHZV� ��� �������
���H����

���� .DNRGNDU� 3�� .DND� 1�� %DLJ� 0� �$SULO� ���� ������ $�
&RPSUHKHQVLYH� /LWHUDWXUH� 5HYLHZ� RQ� WKH� &OLQLFDO�
3UHVHQWDWLRQ�� DQG� 0DQDJHPHQW� RI� WKH� 3DQGHPLF�
&RURQDYLUXV� 'LVHDVH� ����� �&29,'������ &XUHXV�
�������H������'2,���������FXUHXV������

���� /DQKDP�1HZ�6$��:HEE�$5��&DVKPDQ�.'��%XWWULVV�
-/�� )DOORZILHOG� -/�� 0DVXG� 7�� HW� DO�� 9LWDPLQ� '�
DQG� 6$56�&R9��� YLUXV�&29,'���� GLVHDVH�� %0-�
1XWULWLRQ��3UHYHQWLRQ���+HDOWK���������GRL����������
EPMQSK�������������

���� 5R]JD�0��&KHQJ�):��0RORQH��/��+DQGX�'��(IIHFWV�
RI� 0LFURQXWULHQWV� RU� &RQGLWLRQDO� $PLQR� $FLGV�
RQ� &29,'����5HODWHG� 2XWFRPHV�� $Q� (YLGHQFH�
$QDO�VLV�&HQWHU�6FRSLQJ�5HYLHZ��-�$FDG�1XWU�'LHW��
������$UWLFOH�LQ�3UHVV@�

���� =DEHWDNLV� ,�� /RUGDQ� 5�� 1RUWRQ� &�� 7VRXSUDV� $��
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&29,'�����7KH�,QIODPPDWLRQ�/LQN�DQG�WKH�5ROH�RI�
1XWULWLRQ� LQ� 3RWHQWLDO� 0LWLJDWLRQ�� 1XWULHQWV� ������
����������GRL���������QX���������

���� 5KRGHV� -0�� 6XEUDPDQLDQ� 6�� /DLUG� (�� .HQQ�� 5$��
(GLWRULDO��ORZ�SRSXODWLRQ�PRUWDOLW��IURP�&29,'����
LQ� FRXQWULHV� VRXWK� RI� ODWLWXGH� ��� GHJUHHV� 1RUWK�
VXSSRUWV�YLWDPLQ�'�DV�D�IDFWRU�GHWHUPLQLQJ�VHYHULW���
'2,�� ��������DSW������� $OLPHQW� 3KDUPDFRO� 7KHU�
�����-XQ�������������������GRL����������DSW�������

���� 3DQDUHVH�$��6KDKLQL�(��/HWWHU��&RYLG����DQG�YLWDPLQ�
'��$OLPHQW�3KDUPDFRO�7KHU������������������

���� *DUJ�0��$O�$QL�$��0LWFKHOO�+��+HQG��3��&KULVWHQVHQ�
%�� (GLWRULDO�� ORZ� SRSXODWLRQ� PRUWDOLW�� IURP�

&29,'����LQ�FRXQWULHV�VRXWK�RI�ODWLWXGH����GHJUHHV�

1RUWK�VXSSRUWV�YLWDPLQ�'�DV�D�IDFWRU�GHWHUPLQLQJ�

VHYHULW���$XWKRUV��UHSO��

���� 5LEHLUR� +�� 6DQWDQD� .96�� 2OLYHU� 6/�� 5RQGR� 3+&��
0HQGHV�00�� &KDUOWRQ� .�� /DQKDP�� 1HZ� 6�� 'RHV�

9LWDPLQ� '� SOD�� D� UROH� LQ� WKH� PDQDJHPHQW� RI�

&RYLG����LQ�%UD]LO��5HY�6DXGH�3XEOLFD�������������

���� 1)6�� 1XWULWLRQ� DQG� )RRG� 6DIHW�� �1)6�� DQG�

&29,'������,QWHUQHW@�'HSDUWPHQW�RI�1XWULWLRQ�DQG�

)RRG� 6DIHW�� �1)6��� :RUOG� +HDOWK� 2UJDQL]DWLRQ��
*HQHYD���FLWHG������-XO����@�$YDLODEOH�IURP�KWWSV���

ZZZ�ZKR�LQW�WHDPV�QXWULWLRQ�DQG�IRRG�VDIHW��

FRYLG����
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