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Introduction. 7KDQNV WR DQWLUHWURYLUDO WKHUDS\ ($57)� KXPDQLW\ KDV PDGH SURJUHVV LQ RYHUFRPLQJ +I9 LQIHFWLRQ� :LWK DGKHUHQFH 

WR WUHDWPHQW� $57 VXSSUHVVHV +I9 PXOWLSOLFDWLRQ� SURPRWHV LPPXQH V\VWHP PDLQWHQDQFH DQG UHFRYHU\� SURYLGHV SHRSOH OLYLQJ ZLWK +I9 
(3/+I9) ZLWK D IDPLOLDU� TXDOLW\-DGMXVWHG DQG ORQJ OLIH� DQG SUHYHQWV IXUWKHU +I9 WUDQVPLVVLRQ� $OWKRXJK WKH UHFRPPHQGDWLRQ WR VWDUW $57 
LQ VXFK SDWLHQWV DV VRRQ DV SRVVLEOH� UHJDUGOHVV RI &'4 FHOO FRXQW� KDV EHHQ LPSOHPHQWHG VLQFH 2010� WKHUH LV VWLOO D GHOD\ LQ SUHVFULELQJ $57 
LQ 8NUDLQH� 

Materials and methods. :H FRQGXFWHG D GHVN VWXG\ WR LGHQWLI\ SUREOHPDWLF LVVXHV RI GHOD\LQJ DQG�RU QRW SUHVFULELQJ $57 WR SDWLHQWV 
ZLWK +I9�7% FRLQIHFWLRQ LQ 8NUDLQH EDVHG RQ RULJLQDO REVHUYDWLRQV� DQG DQDO\VLV RI VFLHQWL¿F SXEOLFDWLRQV� UHJXODWLRQV� DQG QDWLRQDO DQG 
LQWHUQDWLRQDO VWDQGDUGV RI +I9�7% FRLQIHFWLRQ WUHDWPHQW�

Research findings and their discussion. IW KDV EHHQ HVWDEOLVKHG WKDW WKH UHJXODWRU\ GRFXPHQWV JRYHUQLQJ WKH GHWHFWLRQ� UHJLVWUDWLRQ� 
PHGLFDO VXUYHLOODQFH� DQG WUHDWPHQW RI +I9 LQIHFWLRQ DQG WXEHUFXORVLV LQ 8NUDLQH DUH LQ OLQH ZLWK LQWHUQDWLRQDO UHFRPPHQGDWLRQV� 7KH 
SUHVFULSWLRQ RI $57 IRU +I9�7% FR-LQIHFWHG SDWLHQWV LQ 8NUDLQH LV UHODWHG WR DQWL-WXEHUFXORVLV WUHDWPHQW� 7KH WLPHIUDPHV IRU $57 LQLWLDWLRQ 
DIWHU DQWLWXEHUFXORVLV WKHUDS\ ($77) DGPLQLVWUDWLRQ DUH XS WR 8 ZHHNV (HDUO\ LQLWLDWLRQ)� DIWHU 8 ZHHNV (GHOD\HG LQLWLDWLRQ) DQG XS WR 2 ZHHNV 
(HDUO\ LQLWLDWLRQ)� $FFRUGLQJ WR QHZ VFLHQWL¿F HYLGHQFH� $57 VKRXOG QRW EH DVVRFLDWHG ZLWK $77� DQG $57 LQLWLDWLRQ DIWHU SUHVFULSWLRQ RI 
DQWLP\FREDFWHULDO WKHUDS\ VKRXOG EH UHGXFHG WR 2 ZHHNV� $57 LQLWLDWLRQ EHIRUH 8 ZHHNV VKRXOG EH GHOD\HG RQO\ LQ 3/+I9 UHFHLYLQJ WUHDWPHQW 
IRU &NS ORFDOL]HG 7%�

Conclusion� 7KH UHDVRQV IRU QRW SUHVFULELQJ DQG�RU GHOD\LQJ WKH SUHVFULSWLRQ RI $57 WR SDWLHQWV ZLWK +I9�7% FR-LQIHFWLRQ LQFOXGH 
WKH OHQJWK\ DOJRULWKP RI 7% GLDJQRVLV E\ D 7% SK\VLFLDQ DORQH� DQG LQ VRPH FDVHV E\ D FRQVLOLXP RI SK\VLFLDQV� WKH UHIXVDO RI PHGLFDO 
LQVWLWXWLRQV WR FRQGXFW +I9 WHVWLQJ XVLQJ UDSLG WHVWV� DQG WKH WUDQVIHU RI WKLV +I9 WHVWLQJ VHUYLFH WR VSHFLDOL]HG ODERUDWRULHV XVLQJ HQ]\PH-
OLQNHG LPPXQRVRUEHQW DVVD\V ((/IS$)� WKH ORZ OHYHO RI +I9 DQG 7% VFUHHQLQJ DPRQJ NH\ SRSXODWLRQV DW ULVN DQG HGXFDWLRQ RQ +I9 DQG 7% 
SUHYHQWLRQ PHWKRGV� DQG WKH ORZ OHYHO RI +I9 DQG 7% WHVWLQJ DPRQJ NH\ SRSXODWLRQV DW ULVN�
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ɉɨɱɢɧɚɸɱɢ ɜɿɞ 2010 ɪɨɤɭ ɜ Уɤɪɚʀɧɿ ɚɧɬɢɪɟɬɪɨɜɿɪɭɫɧɚ ɬɟɪɚɩɿɹ ($57) ɦɚɽ ɩɨɱɢɧɚɬɢɫɶ ɭ ȼȱЛ-ɩɨɡɢɬɢɜɧɢɯ ɥɸɞɟɣ ɧɟɡɚɥɟɠɧɨ ɜɿɞ 

ɪɿɜɧɹ &'4� ɤɥɿɬɢɧ� ɜɨɞɧɨɱɚɫ ɞɨɜɨɥɿ ɱɚɫɬɨ ɫɩɨɫɬɟɪɿɝɚɽɬɶɫɹ ɡɚɬɪɢɦɤɚ ɿɡ ɩɪɢɡɧɚɱɟɧɧɹɦ $57�

� 2� 9� %DFK\QVND� I� 7� 'RDQ� 9� 9� .R]ORY HW DO�� 2024

Сɬɚɬɬɹ ɩɨɲɢɪɸɽɬɶɫɹ ɧɚ ɭɦɨɜɚɯ ɥɿɰɟɧɡɿʀ 
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Мɟɬɨɸ ɪɨɛɨɬɢ ɛɭɥɨ ɩɪɨɜɟɞɟɧɧɹ ɚɧɚɥɿɡɭ ɩɪɢɱɢɧ ɡɚɬɪɢɦɤɢ ɚɛɨ ɧɟɩɪɢɡɧɚɱɟɧɧɹ $57 ɞɥɹ ɩɚɰɿɽɧɬɿɜ ɡ ɤɨ-ɿɧɮɟɤɰɿɽɸ ȼȱЛ�ɌȻ� ɛɚɡɭɸ-
ɱɢɫɶ ɧɚ ɜɥɚɫɧɢɯ ɫɩɨɫɬɟɪɟɠɟɧɧɹɯ� ɚɧɚɥɿɡɿ ɧɚɭɤɨɜɢɯ ɩɭɛɥɿɤɚɰɿɣ� ɧɚɰɿɨɧɚɥɶɧɢɯ ɿ ɦɿɠɧɚɪɨɞɧɢɯ ɫɬɚɧɞɚɪɬɿɜ ɥɿɤɭɜɚɧɧɹ�

ȼɫɬɚɧɨɜɥɟɧɨ� ɳɨ ɩɪɢɱɢɧɚɦɢ ɧɟɩɪɢɡɧɚɱɟɧɧɹ ɚɛɨ ɡɚɬɪɢɦɤɢ ɩɪɢɡɧɚɱɟɧɧɹ $57 ɞɥɹ ɩɚɰɿɽɧɬɿɜ ɡ ɤɨ-ɿɧɮɟɤɰɿɽɸ ȼȱЛ�ɌȻ ɽ ɩɪɨɞɨɜɠɟɧ-
ɧɹ ɩɪɚɤɬɢɤɢ ɩɪɢɡɧɚɱɟɧɧɹ ɩɪɨɬɢɬɭɛɟɪɤɭɥɶɨɡɧɨʀ ɬɟɪɚɩɿʀ ɜɭɡɶɤɢɦɢ ɫɩɟɰɿɚɥɿɫɬɚɦɢ� ɩɪɨɜɟɞɟɧɧɹ ɬɟɫɬɿɜ ɧɚ ȼȱЛ ɥɢɲɟ ɫɩɟɰɿɚɥɿɡɨɜɚɧɢɦɢ 
ɥɚɛɨɪɚɬɨɪɿɹɦɢ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɮɟɪɦɟɧɬ-ɩɨɜ¶ɹɡɚɧɨɝɨ ɿɦɭɧɨɫɨɪɛɟɧɬɧɨɝɨ ɚɧɚɥɿɡɭ ((/IS$)� ɧɟɧɚɥɟɠɧɟ ɩɪɨɜɟɞɟɧɧɹ ɫɤɪɢɧɿɧɝɨɜɢɯ 
ɞɨɫɥɿɞɠɟɧɶ ɳɨɞɨ ɜɢɹɜɥɟɧɧɹ ȼȱЛ ɿ ɌȻ ɭ ɝɪɭɩɚɯ ɪɢɡɢɤɭ� ɧɟɞɨɫɬɚɬɧɽ ɩɪɨɜɟɞɟɧɧɹ ɨɫɜɿɬɧɶɨʀ ɪɨɛɨɬɢ ɳɨɞɨ ɩɨɩɟɪɟɞɠɟɧɧɹ ɩɨɲɢɪɟɧɧɹ 
ȼȱЛ ɿ ɌȻ ɬɨɳɨ�

Ключові слова: ȼȱЛ-ɿɧɮɟɤɰɿɹ� ɬɭɛɟɪɤɭɥɶɨɡ� ɚɧɬɢɪɟɬɪɨɜɿɪɭɫɧɚ ɬɟɪɚɩɿɹ� ɤɨ-ɿɧɮɟɤɰɿɹ�

Introduction. $ UHFHQW 8N UHSRUW RQ +I9�$I'S 
VD\V SURJUHVV DJDLQVW WKH +I9 HSLGHPLF KDV VORZHG 
VLJQL¿FDQWO\ RYHU WKH SDVW WZR \HDUV GXH WR WKH &29I'-
1� SDQGHPLF DQG RWKHU JOREDO FULVHV� %\ HDUO\ 2022� WKH 
QXPEHU RI SHRSOH OLYLQJ ZLWK +I9 (3/+I9) ZRUOGZLGH KDV 
UHDFKHG �8�4 PLOOLRQ� �� SHU FHQW RI ZKRP DUH UHFHLYLQJ 
$57� ��� PLOOLRQ 3/+I9 GR QRW NQRZ WKHLU +I9 VWDWXV� 
$WWDLQPHQW RI WKH ��-��-�� )DVW 7UDFN WDUJHWV JOREDOO\ ZDV 
8�-88-�2 >1� 2@�

7KH SUREOHP RI +I9 LQIHFWLRQ DQG WXEHUFXORVLV 
KDV QRW RQO\ DIIHFWHG 8NUDLQH EXW KDV EHFRPH D JUHDW 
FKDOOHQJH WR ERWK KHDOWKFDUH LQVWLWXWLRQV DQG WKH HQWLUH 
VRFLHW\� IQ DGGLWLRQ� WKH SUREOHP¶V VFDOH KDV SURYHG 
WR EH YHU\ ODUJH� DV 8NUDLQH LV DPRQJ WKH WRS WKUHH 
FRXQWULHV LQ (DVWHUQ (XURSH DQG &HQWUDO $VLD LQ WHUPV 
RI +I9 LQFLGHQFH� SUHYDOHQFH DQG PRUWDOLW\ UDWHV >1@� 
7KH PRUELGLW\ UDWH LQ 8NUDLQH ZDV RQH RI WKH KLJKHVW 
LQ (XURSH LQ 2020� �� SHU 100�000 LQKDELWDQWV� IQ PRVW 
FDVHV� +I9 LQIHFWLRQ ZDV GLDJQRVHG LQ DQ DGYDQFHG 
VWDJH RI WKH GLVHDVH� )URP ��� WR ��� RI SDWLHQWV 
(GHSHQGLQJ RQ WKH UHJLRQ RI 8NUDLQH) KDG &'4 OHYHOV 
���0 FHOOV�ȝ/ ZKHQ DGPLWWHG IRU PHGLFDO REVHUYDWLRQ� 
ZKLFK� RQ WKH RQH KDQG� LQGLFDWHV D GHHS GDPDJH WR WKH 
LPPXQH V\VWHP RI 3/+I9� DQG RQ WKH RWKHU KDQG� D ORQJ 
SHULRG RI WUDQVPLVVLRQ� 7KH OHYHO RI PHGLFDO PRQLWRULQJ 
FRYHUDJH RI QHZO\ GHWHFWHG +I9-LQIHFWHG SHRSOH ZDV 
82���� ZLWK VLJQLILFDQW UHJLRQDO YDULDWLRQV IURP 4���� 
WR 100��

2QH RI WKH UHDVRQV IRU WKH ODWH GHWHFWLRQ RI +I9 LQIHFWLRQ 
LV WKDW +I9 LQIHFWLRQ GRHV QRW KDYH LWV RZQ FOLQLFDO SLFWXUH 
DQG LV PDQLIHVWHG E\ YDULRXV VHYHUH GLVHDVHV� RSSRUWXQLVWLF 
LQIHFWLRQV� DQG WXPRUV GHYHORSLQJ DPLGVW LPPXQH V\VWHP 
GLVRUGHUV�

IQIHFWLRQ ZLWK Mycobacterium tuberculosis FDQ RFFXU DW 
DQ\ DJH� IQ PRVW FDVHV� 7% GRHV QRW GHYHORS LQ SHRSOH ZKR 
DUH QRW LQIHFWHG ZLWK +I9� $W WKH VDPH WLPH� 7% LV D VHYHUH 
SUREOHP IRU +I9-LQIHFWHG SHRSOH� DFFRUGLQJ WR 8N$I'S� 
LW LV RQH RI WKH PDLQ FDXVHV RI GHDWK� IW LV ZRUWK QRWLQJ 
WKDW 7% FDQ GHYHORS DW DQ\ VWDJH RI +I9 LQIHFWLRQ� ZLWK 
DQ\ QXPEHU RI &'4� O\PSKRF\WHV DQG LV FKDUDFWHUL]HG 
E\ D YDULHW\ RI FOLQLFDO PDQLIHVWDWLRQV (SXOPRQDU\ DQG 
H[WUDSXOPRQDU\) ZLWK D WHQGHQF\ WR JHQHUDOL]H WKH VSHFL¿F 
SURFHVV� 7UHDWPHQW RI 7% LQ DQ +I9-SRVLWLYH SHUVRQ LV 
ORQJHU DQG OHVV H൵HFWLYH� 2Q WKH RQH KDQG� +I9 LQIHFWLRQ 
LQFUHDVHV WKH ULVN RI GHYHORSLQJ DFWLYH 7%� DQG RQ WKH RWKHU 
KDQG� 7% QHJDWLYHO\ D൵HFWV WKH FRXUVH RI +I9 LQIHFWLRQ� 
)ROORZLQJ 8N$I'S� 3/+I9 DUH 18 WLPHV PRUH OLNHO\ WR 
KDYH 7%� $OWKRXJK 8� SHU FHQW RI 7% SDWLHQWV FDQ EH FXUHG� 
WKH VXFFHVV UDWH IRU 3/+I9 LV PXFK ORZHU ± RQO\ DERXW 
�� SHU FHQW >�@�

$OWKRXJK WKH GHWHFWLRQ UDWH RI DFWLYH 7% FDVHV DPRQJ 
+I9-LQIHFWHG SHRSOH XQGHU PHGLFDO VXUYHLOODQFH LQ 8NUDLQH 
GHFUHDVHG WR 12��� LQ 2020� GRZQ IURP 20��� LQ 201�� 

+I9�7% FRLQIHFWLRQ LV UHVSRQVLEOH IRU RQH LQ WZR $I'S-
UHODWHG GHDWKV LQ 8NUDLQH >1@�

+XPDQLW\ KDV PDGH SURJUHVV LQ RYHUFRPLQJ +I9 
LQIHFWLRQ GXH WR $57� :KLOH DGKHULQJ WR WKH WUHDWPHQW 
UHJLPHQ� $57 LQKLELWV WKH PXOWLSOLFDWLRQ RI +I9� KHOSV 
SUHVHUYH DQG UHVWRUH WKH LPPXQH V\VWHP DQG SURYLGHV 
3/+I9 ZLWK WKH FRPPRQ� KLJK-TXDOLW\ DQG ORQJ OLIH�

7KXV� HDUO\ GHWHFWLRQ RI +I9 LQIHFWLRQ DQG HDUO\ 
LQLWLDWLRQ RI $57 ZLOO� RQ WKH RQH KDQG� FRQWULEXWH WR WKH 
SUHYHQWLRQ RI RSSRUWXQLVWLF LQIHFWLRQV DQG� RQ WKH RWKHU 
KDQG� WR SXEOLF KHDOWK E\ SUHYHQWLQJ RU VWRSSLQJ IXUWKHU 
+I9 WUDQVPLVVLRQ�

7KH DLP RI WKH VWXG\ ZDV WR LGHQWLI\ SUREOHPDWLF 
LVVXHV RI GHOD\LQJ DQG�RU QRW SUHVFULELQJ $57 IRU SDWLHQWV 
ZLWK +I9�7% FRLQIHFWLRQ LQ 8NUDLQH EDVHG RQ RULJLQDO 
REVHUYDWLRQV DQG DQDO\VLV RI VFLHQWL¿F SXEOLFDWLRQV� 
UHJXODWRU\ DFWV� DQG QDWLRQDO DQG LQWHUQDWLRQDO VWDQGDUGV RI 
+I9�7% FR-LQIHFWLRQ WUHDWPHQW�

Materials and methods. IQ RXU VWXG\� ZH XVHG WKH 
UHSRUWLQJ IRUPV RI WKH &HQWUDO +HDOWK SHUYLFH RI WKH 
0LQLVWU\ RI +HDOWK RI 8NUDLQH RQ WKH LQFLGHQFH RI +I9�7% 
FR-LQIHFWLRQ LQ 8NUDLQH GXULQJ 201�-2021� :H DQDO\]HG 
D OLVW RI LQWHUQDWLRQDO DQG QDWLRQDO UHFRPPHQGDWLRQV DQG 
VWDQGDUGV� FOLQLFDO SURWRFROV IRU WKH WUHDWPHQW RI +I9�
7% FR-LQIHFWLRQ� SRPH SURYLVLRQV RI FXUUHQW UHJXODWRU\ 
GRFXPHQWV KDYH EHHQ DGDSWHG� LQFOXGLQJ VWDQGDUGV DQG 
SURWRFROV IRU VWDUWLQJ $57 WUHDWPHQW LQ SDWLHQWV ZLWK +I9�
7% FR-LQIHFWLRQ� DFFRUGLQJ WR WKH PXOWLPRGDO VWUDWHJ\ RI 
WKH :+2� WKH H[SHULHQFH RI RWKHU DXWKRUV RQ WKH UHDVRQV IRU 
GHOD\HG WUHDWPHQW DQG�RU QRW SUHVFULELQJ $57 WR SDWLHQWV 
KDV EHHQ DSSOLHG�

(SLGHPLRORJLFDO DQG VWDWLVWLFDO UHVHDUFK PHWKRGV ZHUH 
XVHG�

Research findings and their discussion. 7KH PDLQ 
FULWHULRQ IRU SUHVFULELQJ $57 WR +I9-LQIHFWHG SDWLHQWV 
IURP WKH 1��0V WR 201� ZDV WKH QXPEHU RI &'4 FHOOV�PP�

>4@� IQ WKRVH \HDUV� DQWLUHWURYLUDO GUXJV ($59V) ZHUH QRW 
ZLGHO\ XVHG� HVSHFLDOO\ LQ WKH HDUO\ VWDJHV RI LQIHFWLRQ� GXH 
WR WKHLU WR[LFLW\ DQG WKH ORZ WKUHVKROG IRU WKH GHYHORSPHQW 
RI UHVLVWDQFH RI YLUXVHV WR WKHLU DFWLRQ� 0HGLFDO VXSHUYLVLRQ 
RI +I9-LQIHFWHG SDWLHQWV ZDV FDUULHG RXW� WUHDWPHQW RI 
RSSRUWXQLVWLF LQIHFWLRQV DQG FRQFRPLWDQW SDWKRORJ\ ZDV 
SUHVFULEHG�

/DWHU� PRUH H൵HFWLYH� OHVV WR[LF $59 GUXJV DQG WKHLU 
FRPELQDWLRQV ZHUH LQWURGXFHG� DQG WKH RSWLPDO WKUHVKROG 
RI &'4 FHOOV�PP� IRU VWDUWLQJ $57 ZDV UDLVHG� IQ 2002� 
WKH WKUHVKROG RI &'4 FHOOV IRU VWDUWLQJ $57 ZDV OHVV WKDQ 
2�0 FHOOV�PP�� DOUHDG\ LQ 2010 LW ZDV ��0 FHOOV�PP� >�@� 
SLQFH 201�� WUHDWPHQW KDV EHHQ VWDUWHG ZKHQ WKH &'4 FRXQW 
LV OHVV WKDQ �00 FHOOV�PP� >6@�

IQ 2016� :+2 VWURQJO\ UHFRPPHQGHG WUHDWPHQW IRU 
DOO� QDPHO\ LQLWLDWLRQ RI $57 IRU DOO DGXOWV OLYLQJ ZLWK +I9� 
UHJDUGOHVV RI +I9 FOLQLFDO VWDJH DQG DW DQ\ &'4�PP� FRXQW� 
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IPSOHPHQWDWLRQ RI WKLV UHFRPPHQGDWLRQ FRQWULEXWHG WR 
EHWWHU DFFHVV WR WUHDWPHQW� IQ DGGLWLRQ� LQ 201�� WKH :+2 
SURYLGHG D UHFRPPHQGDWLRQ WR VWDUW $57 DV VRRQ DV D 
SDWLHQW LV GLDJQRVHG ZLWK +I9 LQIHFWLRQ >�� 8� �@�

IQ RXU FRXQWU\� WKH LPSOHPHQWDWLRQ RI WKLV 
UHFRPPHQGDWLRQ EHJDQ LQ 201� DIWHU WKH HQWU\ LQWR IRUFH 
RI WKH RUGHU RI WKH 0LQLVWU\ RI +HDOWK RI 8NUDLQH NR� 12�2 
�2Q WKH DSSURYDO RI D QHZ &OLQLFDO 3URWRFRO RQ WKH XVH RI 
DQWLUHWURYLUDO GUXJV IRU WKH WUHDWPHQW DQG SUHYHQWLRQ RI 
+I9 LQIHFWLRQ� >10@� 2XU VWXG\ DQDO\]HG WKH UHVXOWV RI WKH 
LPSOHPHQWDWLRQ RI GL൵HUHQW OHYHOV RI WKLV FOLQLFDO SURWRFRO 
LQ KHDOWK FDUH LQVWLWXWLRQV RI 8NUDLQH� 7KH GRFXPHQW 
UHJXODWHV WKH DSSRLQWPHQW RI $57 WR DOO +I9-LQIHFWHG 
SHUVRQV� UHJDUGOHVV RI WKH FOLQLFDO VWDJH RI WKH GLVHDVH DQG 
ZLWK DQ\ QXPEHU RI &'4 FHOOV�PP� (DGXOWV� SUHJQDQW DQG 
ODFWDWLQJ ZRPHQ� DGROHVFHQWV (IURP 10 WR 1� \HDUV ROG)� 
FKLOGUHQ XQGHU 10 \HDUV ROG� DQG EDELHV)� &XUUHQWO\� WKH GDWH 
RI LQLWLDWLRQ RI $57 LQ 8NUDLQH LV QRW UHODWHG WR WKH QXPEHU 
RI &'4 FHOOV�PP��

:H IRXQG WKDW DIWHU WKH LQWURGXFWLRQ RI D QHZ FOLQLFDO 
SURWRFRO LQ 201�� DFFRUGLQJ WR WKH UHVXOWV RI D UHWURVSHFWLYH 
HSLGHPLRORJLFDO DQDO\VLV RI WKH LQFLGHQFH RI WXEHUFXORVLV 
LQ JHQHUDO DQG FR-LQIHFWLRQ ZLWK +I9�7% LQ SDUWLFXODU� WKH 
QXPEHU RI UHJLVWHUHG FDVHV LV VWHDGLO\ GHFUHDVLQJ ()LJ� 1)�

7KXV� GXULQJ 201�±201�� WKH LQFLGHQFH UDWH 
RI 7% ZDV 6��2����62 SHU 100 000 SRSXODWLRQ� LQ 
2020-2021 ± 42��0�2�41� +I9�7% FR-LQIHFWLRQ� 
14��2�1�8� DQG 8��8�2�46� UHVSHFWLYHO\ (S�0�001� 
3HDUVRQ FRH൶FLHQW 0���)�

7KH SURSRUWLRQ RI +I9-LQIHFWHG SHRSOH DPRQJ 7% 
SDWLHQWV UDQJHG IURP 20�1 WR 2��0�� 7KH DYHUDJH +I9�7% 
LQFLGHQFH UDWH (QHZ FDVHV DQG UHODSVHV) LQ 8NUDLQH LQ 2021 
ZDV 8��8 SHU 100 000 SRSXODWLRQ� UDQJLQJ IURP WKH KLJKHVW 
OHYHO LQ 2GHVVD UHJLRQ (���1) WR WKH ORZHVW (1�2) LQ IYDQR-
)UDQNLYVN UHJLRQ >1@� $GHTXDWH 7% GHWHFWLRQ DQG WUHDWPHQW 
LQFUHDVHV WKH OLIH H[SHFWDQF\ RI 3/+I9 DQG UHGXFHV WKH 
VHYHULW\ RI 7%�

$ VWXG\ ZDV FRQGXFWHG WR LGHQWLI\ WKH UHDVRQV IRU GHOD\-
LQJ DQG�RU QRQ-DSSRLQWPHQW RI $57 WR WXEHUFXORVLV SDWLHQWV 
DW YDULRXV VWDJHV RI WKH RUJDQL]DWLRQ RI PHGLFDO DVVLVWDQFH 
WR WKH SRSXODWLRQ� 7KXV� DFFRUGLQJ WR WKH PHQWLRQHG FOLQLFDO 
SURWRFRO� WKH DSSRLQWPHQW RI $57 WR SHRSOH OLYLQJ ZLWK +I9 

Fig. 1. Number of registered TB and HIV/TB cases (2015–2021)

(3/+I9) ZLWKRXW DQ HVWDEOLVKHG GLDJQRVLV RI WXEHUFXORVLV 
VKRXOG EHJLQ ZLWKLQ VHYHQ GD\V IURP WKH GDWH RI GLDJQRVLV 
RI +I9 LQIHFWLRQ� +RZHYHU� LQ KHDOWK FDUH IDFLOLWLHV SURYLG-
LQJ PHGLFDO FDUH DW DOO OHYHOV� WKH SUHVFULSWLRQ RI $57 LV 
XVXDOO\ DVVRFLDWHG ZLWK WKH SUHVFULSWLRQ RI DQWL-WXEHUFXORVLV 
GUXJV (7%'V)� $FFRUGLQJ WR WKH UHVXOWV RI WKH VWXG\� GRFWRUV 
¿UVW FRQ¿UPHG WKH GLDJQRVLV RI WXEHUFXORVLV DQG SUHVFULEHG 
DQWL-WXEHUFXORVLV WKHUDS\� DQG WKHQ GHFLGHG WR SUHVFULEH 
$57� 7KH GHSHQGHQFH RI WKH GXUDWLRQ RI $57 SUHVFULSWLRQ 
LQ SDWLHQWV ZLWK +I9�7% FR-LQIHFWLRQ RQ WKH LQLWLDWLRQ RI 
DQWL-WXEHUFXORVLV WUHDWPHQW ($73) ZDV UHYHDOHG�

7KXV� DQ LPSRUWDQW DVSHFW IRU WKH WLPHO\ LQLWLDWLRQ RI 
$57 LQ SDWLHQWV ZLWK +I9 LQIHFWLRQ LV WKH DFFHOHUDWHG GLDJ-
QRVLV RI WKH SUHVHQFH RI WXEHUFXORVLV LQ 3/+I9 WKURXJK D 
WKRURXJK DVVHVVPHQW RI V\PSWRPV DQG VLJQV� DV ZHOO DV 
GLDJQRVLV XVLQJ D UDSLG PROHFXODU JHQHWLF PHWKRG IRU WKH 
GHWHFWLRQ RI WKH SDWKRJHQ (;SHUW 07%�5I))�

IW ZDV IRXQG WKDW WKH GHOD\HG VWDUW RI $57 (ZLWKLQ 
8 ZHHNV IURP WKH VWDUW RI $77) ZDV SUHVFULEHG WR SDWLHQWV 
LQ ���2� RI QHZO\ UHJLVWHUHG FDVHV RI FR-LQIHFWLRQ� DQG 
WKH HDUO\ VWDUW RI $57 (ZLWKLQ 2 ZHHNV IURP WKH VWDUW RI 
$77) ± LQ 10���� IW LV NQRZQ WKDW HDUO\ LQLWLDWLRQ RI $57 
LV UHFRPPHQGHG IRU SDWLHQWV ZLWK FR-LQIHFWLRQ ZKR KDYH 
VLJQL¿FDQW LPPXQRVXSSUHVVLRQ (QXPEHU RI &'4 FHOOV 
��0�PP�) >10� 1�@� 

&XUUHQWO\� HYLGHQFH LV DFFXPXODWLQJ RQ WKH EHQH¿WV RI 
HDUO\ LQLWLDWLRQ RI $57 LQ SDWLHQWV ZLWK +I9�7% FR-LQIHF-
WLRQ >11� 12@� IW LV UHFRPPHQGHG WR VWDUW $57 DV VRRQ DV 
SRVVLEOH LQ FKLOGUHQ OLYLQJ ZLWK +I9 ZKR DUH GLDJQRVHG 
ZLWK DFWLYH WXEHUFXORVLV� UHJDUGOHVV RI &'4 FHOO FRXQW�PP�

DQG FOLQLFDO VWDJH� IW LV UHFRPPHQGHG WR VWDUW $57 LQ WKHVH 
FKLOGUHQ ZLWKLQ 8 ZHHNV RI VWDUWLQJ $77� $FFRUGLQJ WR WKH 
:+2 5HFRPPHQGDWLRQV� ZKLFK VXPPDUL]H WKH NH\ SULQ-
FLSOHV RI +I9 SUHYHQWLRQ� WHVWLQJ� WUHDWPHQW� SURYLVLRQ RI 
VHUYLFHV DQG PRQLWRULQJ� $57 VKRXOG EH SUHVFULEHG DV VRRQ 
DV SRVVLEOH� QR ODWHU WKDQ � GD\V DIWHU WKH GLDJQRVLV RI +I9 
LQIHFWLRQ IRU 3/+I9 ZLWKRXW V\PSWRPV RI WXEHUFXORVLV� 
LQFOXGLQJ FKLOGUHQ XQGHU � \HDUV RI DJH� GXH WR LQFUHDVHG 
ULVN RI GHDWK DQG GLVHDVH SURJUHVVLRQ�

$W WKH VDPH WLPH� LQ 8NUDLQH� WKH DSSRLQWPHQW RI $57 
WR SDWLHQWV ZLWK D QHZO\ GLDJQRVHG +I9 LQIHFWLRQ LQ PRVW 
FDVHV� RQ DYHUDJH� WDNHV SODFH ZLWKLQ 4 ZHHNV�

ϳ

institutions of Ukraine. The document regulates the appointment of ART to all 

HIV-infected persons, regardless of the clinical stage of the disease and with any 

number of CD4 cells/mm3 (adults, pregnant and lactating women, adolescents 

(from 10 to 19 years old), children under 10 years old, and babies). Currently, the 

date of initiation of ART in Ukraine is not related to the number of CD4 cells/mm3. 

We found that after the introduction of a new clinical protocol in 2019, 

according to the results of a retrospective epidemiological analysis of the incidence 

of tuberculosis in general and co-infection with HIV/TB in particular, the number 

of registered cases is steadily decreasing (Fig. 1). 

Thus, during 2015-2019, the incidence rate of TB was 65.29±3.62 per 100 

000 population: in 2020-2021 – 42.90±2.41, HIV/TB co-infection: 14.52±1.87 and 

8.98±2.46, respectively (p<0.001; Pearson coefficient 0.95). 

Fig. 1. Number of registered TB and HIV/TB cases (2015–2021)  

The proportion of HIV-infected people among TB patients ranged from 20.1 

to 23.0%. The average HIV/TB incidence rate (new cases and relapses) in Ukraine 

in 2021 was 8.98 per 100 000 population, ranging from the highest level in Odessa 

region (33.1) to the lowest (1.2) in Ivano-Frankivsk region [1]. Adequate TB 

detection and treatment increases the life expectancy of PLHIV and reduces the 

severity of TB. 
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$FFRUGLQJ WR WKH FOLQLFDO SURWRFRO� +I9-LQIHFWHG SHU-
VRQV ZLWK VXVSLFLRQ RI WXEHUFXORVLV� EXW ZLWKRXW VLJQV RI 
PHQLQJLWLV� DUH SUHVFULEHG $57� DGGLWLRQDO H[DPLQDWLRQ IRU 
WXEHUFXORVLV DQG UHSHDWHG PHGLFDO FRQVXOWDWLRQ DIWHU � GD\V� 
&XUUHQWO\� WKH DQDO\VLV RI WKH UHFHLYHG GDWD VKRZV WKDW RQO\ 
LQ 42�1� RI FDVHV� GRFWRUV FRPSOLHG ZLWK WKH UHTXLUHPHQWV 
RI WLPHO\ SUHVFULSWLRQ RI $57 GXH WR WKH ODFN RI WHVW V\V-
WHPV IRU WKH GLDJQRVLV RI WXEHUFXORVLV�

$FFRUGLQJ WR WKH RUGHU� +I9-LQIHFWHG LQGLYLGXDOV ZKR 
DUH DOVR GLDJQRVHG ZLWK 7% DQG DUH DOUHDG\ UHFHLYLQJ WUHDW-
PHQW IRU 7% PXVW VWDUW $57 ZLWKLQ WZR ZHHNV� UHJDUGOHVV 
RI WKHLU &'4�PP� FRXQW� +I9-LQIHFWHG SHUVRQV ZKR KDYH 
D FRQ¿UPHG GLDJQRVLV RI WXEHUFXORVLV DQG GR QRW UHFHLYH 
$57 DQG WUHDWPHQW IRU WXEHUFXORVLV DUH LQLWLDOO\ SUHVFULEHG 
$77 DQG RQO\ WZR ZHHNV ODWHU ± $57� )RU 3/+I9 UHFHLY-
LQJ WUHDWPHQW IRU FOLQLFDOO\ RU ODERUDWRU\-FRQ¿UPHG FHQWUDO 
QHUYRXV V\VWHP 7%� $57 VKRXOG EH GHOD\HG DQG LQLWLDWHG 
QR HDUOLHU WKDQ 8 ZHHNV DIWHU LQLWLDWLRQ RI 7% WUHDWPHQW >�@� 

$FFRUGLQJ WR JOREDO HVWLPDWHV� WKH DQQXDO ULVN RI GHYHO-
RSLQJ DFWLYH WXEHUFXORVLV LQ +I9-LQIHFWHG SDWLHQWV ZLWK 
ODWHQW WXEHUFXORVLV LQIHFWLRQ (/7I) LV �±12 WLPHV KLJKHU WKDQ 
LQ WKH JHQHUDO SRSXODWLRQ� 7UHDWPHQW RI 3/+I9 LQIHFWHG 
ZLWK /7I UHGXFHV WKH ULVN RI WXEHUFXORVLV E\ 62� DQG WKH 
ULVN RI GHDWK E\ 26�� 7KHUHIRUH� SUHYHQWLRQ RI WXEHUFXORVLV 
WKURXJK VFUHHQLQJ IRU WLPHO\ GHWHFWLRQ DQG WUHDWPHQW RI /7I 
LV RQH RI WKH PDLQ FRPSRQHQWV RI FOLQLFDO PDQDJHPHQW RI 
3/+I9 LQ 8NUDLQH >1@�

IQ 8NUDLQH� WKH WUHDWPHQW RI WXEHUFXORVLV LQ +I9-
LQIHFWHG SDWLHQWV LV FDUULHG RXW DFFRUGLQJ WR WKH VDPH 
VFKHPH DQG GXUDWLRQ DV LQ +I9-QHJDWLYH SDWLHQWV� II WKH 
SDWLHQW LV DOUHDG\ WDNLQJ $57� LW LV FRQWLQXHG DQG� LI QHF-
HVVDU\� WKH WUHDWPHQW LV DGMXVWHG WDNLQJ LQWR DFFRXQW WKH 
FOLQLFDO VLWXDWLRQ (FRPSDWLELOLW\ RI $57 DQG DQWLP\FR-
EDFWHULDO GUXJV� UHSODFHPHQW WKHUDS\)� $FFRUGLQJ WR WKH 
8QL¿HG &OLQLFDO 3URWRFRO IRU SURYLGLQJ PHGLFDO FDUH WR 
SDWLHQWV ZLWK FR-LQIHFWLRQ (7%�+I9�$I'S)� WKH UHDVRQ 
IRU GHOD\LQJ $57 LV WKH WR[LF H൵HFW RI WKH VLPXOWDQH-
RXV FRPELQDWLRQ RI $57 DQG $77 >1�@� 'HOD\ LQ HDUO\ 
LQLWLDWLRQ RI $57 LQ +I9-LQIHFWHG LQGLYLGXDOV ZLWK FHQ-
WUDO QHUYRXV V\VWHP WXEHUFXORVLV LV DVVRFLDWHG ZLWK OLIH-
WKUHDWHQLQJ FRPSOLFDWLRQV DQG VHULRXV DGYHUVH UHDFWLRQV 
LQ WKHVH SDWLHQWV�

$FFRUGLQJ WR WKH UHVXOWV RI RXU VWXG\� RQH RI WKH PRVW 
VHULRXV UHDVRQV IRU WKH GHOD\ LQ WKH DSSRLQWPHQW RI $57 
IRU SDWLHQWV ZLWK +I9�7% FR-LQIHFWLRQ LQ PHGLFDO LQVWLWX-
WLRQV LQ 8NUDLQH LV WKH SURJUHVVLRQ RI WKH GLVHDVH WR WXEHU-
FXORVLV DIWHU WKH DSSRLQWPHQW RI $57� 7KLV SKHQRPHQRQ LV 
GHVFULEHG LQ WKH OLWHUDWXUH DV LPPXQH UHFRQVWLWXWLRQ V\Q-
GURPH (I5S) DJDLQVW WKH EDFNJURXQG RI DQWLYLUDO WKHUDS\� 
WKH RFFXUUHQFH RI ZKLFK FDQ UHGXFH WKH H൵HFWLYHQHVV RI 
WXEHUFXORVLV WUHDWPHQW DQG FRQWULEXWH WR WKH SURJUHVVLRQ RI 
WKH GLVHDVH >14� 1�@� 

:H DQDO\]HG WKH OLWHUDWXUH VRXUFHV UHJDUGLQJ WKH IUH-
TXHQF\ DQG VHYHULW\ RI WR[LFLW\ DQG DGYHUVH UHDFWLRQV GXH 
WR WKH VLPXOWDQHRXV XVH RI $57 DQG VHFRQG-OLQH DQWLWXEHU-
FXORVLV GUXJV� $W WKH VDPH WLPH� WKHUH LV VFLHQWL¿F HYLGHQFH 
WKDW WKH ULVN RI DGYHUVH UHDFWLRQV WR ERWK DQWLWXEHUFXORVLV 
GUXJV DQG RWKHU GUXJV LQFUHDVHV ZLWK LQFUHDVLQJ OHYHOV RI 
LPPXQRVXSSUHVVLRQ >�@� 7DNLQJ LQWR DFFRXQW WKH DERYH� 
ZH KDYH SURSRVHG WR SUHVFULEH $57 DV VRRQ DV SRVVLEOH WR 
+I9-LQIHFWHG SHUVRQV ZLWK VXVSLFLRQ RI WXEHUFXORVLV RU ZLWK 

GLDJQRVHG WXEHUFXORVLV� ZKLFK LQGLFDWHV WKH QHHG WR PDNH 
DSSURSULDWH FKDQJHV WR WKH OHJDO GRFXPHQWV UHJXODWLQJ WKH 
WUHDWPHQW RI +I9�7% FR-LQIHFWLRQ LQ 8NUDLQH�

$FFRUGLQJ WR RXU UHVHDUFK� LQ 8NUDLQH� WKH V\VWHP RI 
SURYLGLQJ PHGLFDO FDUH WR +I9-LQIHFWHG SHRSOH LV RUJDQL]HG 
LQ VXFK D ZD\ WKDW $57 FDQ EH SUHVFULEHG E\ D GRFWRU RI D 
KHDOWK FDUH LQVWLWXWLRQ ZKR VWXGLHG DW DQ LQWHUQVKLS LQ RQH 
RI WKH PHGLFDO VSHFLDOWLHV� VWXGLHG DW WKHPDWLF DGYDQFHG 
WUDLQLQJ FRXUVHV RQ GLDJQRVWLFV� SUHYHQWLRQ� +I9�$I'S 
WUHDWPHQW LQ KLJKHU HGXFDWLRQ LQVWLWXWLRQV DQG SRVW-JUDG-
XDWH HGXFDWLRQ LQVWLWXWLRQV >10� 16@� ZKLFK FRQWULEXWHV WR 
WKH HDUO\ FRYHUDJH RI WKHVH SDWLHQWV RQ $57� $W WKH VDPH 
WLPH� LW VKRXOG EH QRWHG WKDW LW LV WKH SKWKLVLDWULFLDQ ZKR LV 
UHVSRQVLEOH IRU GLDJQRVWLFV DQG SUHVFULSWLRQ RI $77�

SXFFHVV LQ RYHUFRPLQJ WKH +I9 HSLGHPLF LQ 8NUDLQH 
SULPDULO\ GHSHQGV RQ WKH FRYHUDJH RI 3/+I9 RQ $57 LQ 
WKH HDUO\ VWDJHV RI WKH LQIHFWLRXV SURFHVV� IW KDV EHHQ SURYHQ 
WKDW VXFK FRQGLWLRQV VLJQL¿FDQWO\ UHGXFH WKH UDWH RI LQIHF-
WLRQ� 2I SDUWLFXODU LPSRUWDQFH LQ WKH ¿JKW DJDLQVW +I9 
LQIHFWLRQ LV WKH HDUO\ GHWHFWLRQ RI +I9-LQIHFWHG SHUVRQV 
DPRQJ NH\ SRSXODWLRQ JURXSV� ZKHUH WKH LQFLGHQFH UDWH LV 
WKH KLJKHVW >1�@� $FFRUGLQJ WR WKH UHVXOWV RI RXU VWXG\� WKH 
LQFLGHQFH UDWH DPRQJ NH\ JURXSV LV 10 WLPHV KLJKHU WKDQ 
DPRQJ WKH JHQHUDO SRSXODWLRQ (1�68�)� 

&RQVLGHULQJ WKH GDQJHU RI +I9�7% FR-LQIHFWLRQ ERWK IRU 
WKH SDWLHQW DQG IRU WKH VSUHDG RI WKH FRPELQHG +I9�7% HSL-
GHPLF� WKH UHJXODWRU\ DQG OHJDO GRFXPHQWV RI 8NUDLQH SUR-
YLGH IRU WKH RUJDQL]DWLRQ RI +I9 FRXQVHOLQJ DQG WHVWLQJ IRU 
DOO SHUVRQV ZLWK V\PSWRPV RI WXEHUFXORVLV DQG� FRQYHUVHO\� 
WXEHUFXORVLV WHVWLQJ RI DOO +I9- LQIHFWHG VLQFH 2006 >1�� 
20@� IW VKRXOG EH QRWHG WKDW WKH VWUHQJWKV RI WKLV DSSURDFK 
DUH WKDW WKH +I9 DQG WXEHUFXORVLV VFUHHQLQJ VHUYLFH LV LQWH-
JUDWHG DW DOO OHYHOV RI KHDOWK FDUH SURYLVLRQ� $V IRU +I9� 
WKHUH DUH GL൵HUHQW DOJRULWKPV IRU VFUHHQLQJ� YHUL¿FDWLRQ DQG 
LGHQWL¿FDWLRQ RI +I9 XVLQJ GL൵HUHQW PHWKRGV (UDSLG WHVWV� 
(/IS$� 3&5) >18@� SFUHHQLQJ IRU +I9 DQG WXEHUFXORVLV LV 
LQFOXGHG LQ WKH VHUYLFH SDFNDJHV RI WKH PHGLFDO JXDUDQWHH 
SURJUDP� QDPHO\ WKH SKWKLVLDWULF SDFNDJH RI WKH NDWLRQDO 
+HDOWK SHUYLFH� ZKLFK LV D PRWLYDWLQJ IDFWRU IRU VFUHHQLQJ 
IRU +I9 DQG WXEHUFXORVLV�

2XU UHVHDUFK LGHQWL¿HG D QXPEHU RI SUREOHPDWLF DVSHFWV 
UHODWHG WR WKH ODWH GHWHFWLRQ RI +I9-LQIHFWHG SHUVRQV LQ 
8NUDLQH� LQFOXGLQJ WKH LQVX൶FLHQW OHYHO RI SURYLVLRQ RI WHVW 
V\VWHPV IRU UDSLG WHVWLQJ� HVSHFLDOO\ IRU SHUVRQV IURP NH\ 
JURXSV� 7KXV� WKH VSHFL¿FDWLRQ RI WKH SULPDU\ KHDOWK FDUH 
SDFNDJH RI WKH NDWLRQDO +HDOWK SHUYLFH RI 8NUDLQH SURYLGHV 
IRU +I9 WHVWLQJ E\ D IDPLO\ GRFWRU XVLQJ UDSLG WHVWV� $W WKH 
VDPH WLPH� KHDOWK FDUH IDFLOLWLHV SURYLGLQJ SULPDU\ KHDOWK 
FDUH� ZKLFK LQFOXGH SULPDU\ KHDOWK FDUH FHQWHUV� DQG KHDOWK 
FDUH IDFLOLWLHV SURYLGLQJ VHFRQGDU\ KHDOWK FDUH� ZKLFK 
LQFOXGH PXOWLGLVFLSOLQDU\ LQWHQVLYH FDUH KRVSLWDOV� KRVSL-
WDOV JHQHUDO DQG UHKDELOLWDWLRQ WUHDWPHQW� PHGLFDO DGYLVRU\ 
DQG GLDJQRVWLF FHQWHUV� VSHFLDOL]HG PHGLFDO FHQWHUV� PD\ 
WUDQVIHU +I9 WHVWLQJ IXQFWLRQV WR VSHFLDOL]HG ODERUDWRULHV 
IRU (/IS$ VFUHHQLQJ RU RWKHU ODERUDWRULHV WKDW FRQGXFW VXFK 
WHVWV� IQ YLHZ RI WKLV� GLDJQRVLV WDNHV VLJQL¿FDQWO\ ORQJHU 
DQG LQFUHDVHV WKH ULVN WKDW WKH SDWLHQW ZLOO QRW UHWXUQ WR WKH 
KHDOWK FDUH LQVWLWXWLRQ WKDW UHIHUUHG KLP IRU H[DPLQDWLRQ� 
UHVXOWLQJ LQ WKH ORVV RI WKH RSSRUWXQLW\ WR SUHVFULEH $57� 
7KLV VLWXDWLRQ DOVR RFFXUV LQ KHDOWK FDUH LQVWLWXWLRQV WKDW GR 
QRW SXUFKDVH UDSLG WHVWV IRU WLPHO\ GLDJQRVLV RI +I9�
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$QRWKHU SUREOHP LV WKH XQDYDLODELOLW\ RI WHVWLQJ IRU 
NH\ SRSXODWLRQ JURXSV� $FFRUGLQJ WR RXU GDWD� LQ 8NUDLQH 
GXULQJ 201�-2021� WKH KLJKHVW LQFLGHQFH UDWHV RI +I9 DQG 
WXEHUFXORVLV ZHUH UHFRUGHG DPRQJ LQMHFWLQJ GUXJ XVHUV 
(I'8V)� FRPPHUFLDO VH[ ZRUNHUV (&::V) DQG RWKHU SHU-
VRQV ZKR GR QRW WDNH FDUH RI WKHLU RZQ KHDOWK DQG RIWHQ 
DSSO\ WR KHDOWKFDUH LQVWLWXWLRQV LQ WKH ODWH VWDJHV RI +I9 
LQIHFWLRQ� 7KXV� WKHVH LQGLYLGXDOV KDYH EHHQ D VRXUFH RI 
+I9 WUDQVPLVVLRQ IRU D ORQJ WLPH� 7KHUHIRUH� DV WKH UHVXOWV 
RI RXU VWXG\ VKRZ� WKH VHDUFK IRU ZD\V WR LQIRUP DQG FRQ-
YLQFH LQGLYLGXDOV IURP NH\ JURXSV DERXW WKH H[SHGLHQF\ RI 
+I9 WHVWLQJ DQG WKH H൵HFWLYHQHVV RI SUHVFULEHG $57 DQG 
$77 UHPDLQV UHOHYDQW LQ RXU FRXQWU\ WR WKLV GD\�

:H KDYH SURSRVHG ZD\V WR HQFRXUDJH SHRSOH IURP NH\ 
SRSXODWLRQ JURXSV WR JHW WHVWHG IRU +I9� <HV� WKLV LV LQYROYH-
PHQW LQ WKH GLVVHPLQDWLRQ RI LQIRUPDWLRQ DERXW WKH SRVVL-
ELOLW\ RI WHVWLQJ� LQ WKH YHU\ SURFHVV RI WHVWLQJ SHUVRQV ZKR 
DUH WUXVWHG LQ WKLV VRFLDO JURXS� HYHQ LI WKH\ GR QRW KDYH 
D PHGLFDO HGXFDWLRQ� $QRWKHU IDFWRU WKDW ZLOO FRQWULEXWH WR 
WKH SRSXODUL]DWLRQ RI WHVWLQJ DQG WUHDWPHQW RI +I9 LQIHFWLRQ 
DQG WXEHUFXORVLV LV WKH VRFLDO VXSSRUW RI +I9-LQIHFWHG SHR-
SOH� )RU WKLV� LW LV QHFHVVDU\ WR PDNH DSSURSULDWH FKDQJHV 
WR VRPH UHJXODWRU\ GRFXPHQWV DSSURYHG LQ 8NUDLQH� WDNLQJ 
LQWR DFFRXQW WKH XSGDWHG (2021) :+2 UHFRPPHQGDWLRQV� 
ZKLFK DOORZ LQGHSHQGHQW WHVWLQJ IRU +I9 GLDJQRVLV E\ 
DQ\ SHUVRQV ZLWKRXW VSHFLDO PHGLFDO HGXFDWLRQ ZKR KDYH 
UHFHLYHG WUDLQLQJ RQ WKH XVH RI UDSLG WHVWV >�@�

IQ RXU RSLQLRQ� VLPXOWDQHRXV VFUHHQLQJ IRU +I9 DQG 
WXEHUFXORVLV DPRQJ SHUVRQV RI NH\ JURXSV LV DOVR DQ LPSRU-
WDQW PHDVXUH WKDW FDQ D൵HFW WKH GHDGOLQH IRU SUHVFULELQJ 
$57 LQ 8NUDLQH� +RZHYHU� LI VFUHHQLQJ DQG YHUL¿FDWLRQ RI 
WKH GLDJQRVLV RI +I9 LV SRVVLEOH LQ DQ\ KHDOWK FDUH LQVWL-
WXWLRQ� WKHQ FRQ¿UPDWLRQ RI WKH GLDJQRVLV RI WXEHUFXORVLV 
UHTXLUHV WKH LQYROYHPHQW RI VSHFLDOL]HG ODERUDWRULHV� VLQFH 
QRW DOO KHDOWK FDUH LQVWLWXWLRQV KDYH WKH DELOLW\ WR GHWHFW WKH 
FDXVDWLYH DJHQW RI WXEHUFXORVLV E\ PROHFXODU JHQHWLF PHWK-
RGV�

$Q XUJHQW LVVXH LV WKH XQLQWHUUXSWHG VXSSO\ RI KHDOWK 
FDUH IDFLOLWLHV ZLWK PHGLFDO SURGXFWV IRU WKH GHWHUPLQD-
WLRQ RI +I9 VHURORJLFDO PDUNHUV ZLWK KLJK VHQVLWLYLW\ DQG 
KLJK VSHFL¿FLW\ IRU H൵HFWLYH VFUHHQLQJ� YHUL¿FDWLRQ DQG 
LGHQWL¿FDWLRQ RI +I9� $IWHU HVWDEOLVKLQJ D GLDJQRVLV RI 
+I9 LQIHFWLRQ� 3/+I9� ZLWK WKHLU YROXQWDU\ FRQVHQW� PXVW 
EH UHJLVWHUHG DQG PHGLFDOO\ PRQLWRUHG IRU WKH UHVW RI WKHLU 
OLYHV� +RZHYHU� DFFRUGLQJ WR WKH UHVXOWV RI SUHVHQW VWXG\� 
RQO\ 62�6� RI VXFK SHUVRQV DUH PRQLWRUHG DQG VXSSRUWHG 
LQ KHDOWK FDUH LQVWLWXWLRQV LQ 8NUDLQH� 'LVSHQVDU\ PRQLWRU-
LQJ RI SDWLHQWV LV V\VWHPDWLF DQG FRQWLQXHV WKURXJKRXW WKH 
SDWLHQW
V OLIH DQG LQFOXGHV SHULRGLF PHGLFDO H[DPLQDWLRQV� 
ODERUDWRU\� LQVWUXPHQWDO H[DPLQDWLRQV DQG FRQVXOWDWLRQV RI 
RWKHU VSHFLDOLVWV� $ VLJQL¿FDQW SURSRUWLRQ RI +I9-LQIHFWHG 
SHRSOH DUH QRW UHJLVWHUHG DQG GR QRW UHFHLYH $57� 7KXV� 
DFFRUGLQJ WR WKH UHVXOWV RI UHVHDUFK FRQGXFWHG LQ $IULFDQ 
FRXQWULHV� RQO\ 10 WR 14� RI +I9-SRVLWLYH SHUVRQV ZHQW WR 
KHDOWK FDUH IDFLOLWLHV IRU PHGLFDO KHOS� OHVV WKDQ D TXDUWHU RI 
WKHP DJUHHG WR VWDUW WUHDWPHQW >�@�

7KH JRDO RI PHGLFDO VXSHUYLVLRQ RI 3/+I9 LV WLPHO\ 
GHWHFWLRQ RI WKH WKUHDW RI GLVHDVH SURJUHVVLRQ� SURYLVLRQ 
RI H൵HFWLYH PHGLFDO FDUH DQG QHFHVVDU\ DGYLVRU\� SV\FKR-
ORJLFDO DQG RWKHU VXSSRUW� $Q LPSRUWDQW SDUW RI WKLV PHGLFDO 
PRQLWRULQJ LV VFUHHQLQJ IRU WXEHUFXORVLV� $OO 3/+I9 VKRXOG 

EH VFUHHQHG IRU WXEHUFXORVLV DW HYHU\ VFKHGXOHG YLVLW WR WKH 
GRFWRU RU ZKHQ WKHUH DUH UHOHYDQW FRPSODLQWV� UHJDUGOHVV 
RI ZKHUH WKH\ UHFHLYH PHGLFDO FDUH >�� 21@� IQ 8NUDLQH� 
DFFRUGLQJ WR WKH SWDQGDUG RI 0HGLFDO &DUH IRU 7XEHUFXORVLV 
3DWLHQWV� DSSURYHG E\ WKH RUGHU RI WKH 0LQLVWU\ RI +HDOWK RI 
8NUDLQH� V\VWHPDWLF VFUHHQLQJ IRU WXEHUFXORVLV RI 3/+I9 LV 
FDUULHG RXW E\ DQ LQIHFWLRXV GLVHDVH GRFWRU ZKR SUHVFULEHV 
$57 WR DQ +I9-LQIHFWHG SHUVRQ >22@�

:H HVWDEOLVKHG WKDW GXULQJ 201�±2021� DOO +I9-
LQIHFWHG SDWLHQWV XQGHUZHQW DQ ;-UD\ H[DPLQDWLRQ RI WKH 
FKHVW RUJDQV GXULQJ UHJLVWUDWLRQ LQ WKH KHDOWK FDUH V\VWHP� 
IQ DGGLWLRQ� LQ 2022� DQ RUGHU RI WKH 0LQLVWU\ RI +HDOWK RI 
8NUDLQH ZDV LVVXHG� ZKLFK UHJXODWHV WKH SURFHGXUH IRU RUJD-
QL]LQJ WKH GHWHFWLRQ RI WXEHUFXORVLV DQG ODWHQW WXEHUFXORVLV 
LQIHFWLRQ DPRQJ SHUVRQV RI NH\ JURXSV ERWK DW WKH SULPDU\ 
OHYHO DQG DW WKH OHYHO RI VSHFLDOL]HG DQG KLJKO\ VSHFLDOL]HG 
FDUH >2�@� 7KH LPSOHPHQWDWLRQ RI WKLV RUGHU LPSURYHG WKH 
GHWHFWLRQ RI WXEHUFXORVLV SDWLHQWV� *HQHUDO SUDFWLWLRQHUV 
(IDPLO\ PHGLFLQH) UH-H[DPLQHG WKH FRPSRVLWLRQ RI WKH 
SRSXODWLRQ WKH\ VHUYH� HVSHFLDOO\ NH\ JURXSV� DQG FUHDWHG 
D FRPSUHKHQVLYH OLVW RI SHUVRQV IRU V\VWHPDWLF VFUHHQLQJ 
IRU +I9 DQG 7%� 7KLV ZLOO KHOS WR VLJQL¿FDQWO\ D൵HFW WKH 
FRPSOHWHQHVV RI GHWHFWLRQ RI LQIHFWHG SHRSOH LQ WKH IXWXUH� 
IW VKRXOG EH QRWHG WKDW� DFFRUGLQJ WR WKH SWDQGDUG >22@� V\V-
WHPDWLF VFUHHQLQJ IRU WXEHUFXORVLV DPRQJ DGXOWV DQG DGR-
OHVFHQWV OLYLQJ ZLWK +I9 UHTXLUHV ;-UD\ H[DPLQDWLRQ RI 
FKHVW RUJDQV DQG ODERUDWRU\ H[DPLQDWLRQ RI VSXWXP XVLQJ 
PROHFXODU UDSLG GLDJQRVWLF WHVWV ZKHQ DQ\ RI WKH IROORZLQJ 
V\PSWRPV DUH GHWHFWHG� FRXJK GXULQJ H[DPLQDWLRQ� IHYHU� 
ZHLJKW ORVV� RU QLJKW VZHDWV� OHYHO RI &-UHDFWLYH SURWHLQ !� 
PJ�O� $W WKH RXWSDWLHQW VWDJH� D VHTXHQWLDO VFUHHQLQJ DOJR-
ULWKP IRU 3/+I9 LV XVHG DPRQJ DGXOWV DQG FKLOGUHQ RYHU 
10 \HDUV RI DJH� ;SHUW 07%�5I)�(8OWUD) VFUHHQLQJ LV XVHG 
RQO\ DW WKH VWDWLRQDU\ VWDJH� $FFRUGLQJ WR WKH UHVXOWV RI RXU 
UHVHDUFK� WXEHUFXOLQ VNLQ WHVW (7S7) RU JDPPD LQWHUIHURQ 
UHOHDVH DQDO\VLV DUH XVHG RQO\ UHJLRQDO FHQWHUV RI VRFLDOO\ 
VLJQL¿FDQW GLVHDVHV WR GHWHFW ODWHQW WXEHUFXORVLV LQIHFWLRQ�

$W WKH VFUHHQLQJ VWDJH� ZKHQ VLJQV RI WXEHUFXORVLV DUH 
GHWHFWHG� WKH UHIHUUDO SHULRG IRU IXUWKHU H[DPLQDWLRQ LV � 
ZRUNLQJ GD\V� IQ WKH FDVH RI D SRVLWLYH UHVXOW RI DQ\ RI WKH 
SUHVFULEHG PLFURELRORJLFDO VWXGLHV� LW LV QHFHVVDU\ WR LPPH-
GLDWHO\ FRQWDFW D SKWKLVLRORJLVW WR FRQ¿UP WKH GLDJQRVLV DQG 
SUHVFULEH WUHDWPHQW >21@� $FFRUGLQJ WR WKH UHVXOWV RI RXU 
UHVHDUFK� RQH RI WKH DGGLWLRQDO UHDVRQV IRU WKH GHOD\ LQ WKH 
DSSRLQWPHQW RI $57 LQ 8NUDLQH LV WKH XQWLPHO\ H[DPLQD-
WLRQ RI +I9-SRVLWLYH SHUVRQV IRU WXEHUFXORVLV DQG WKH GHOD\ 
LQ WKH PHGLFDO H[DPLQDWLRQ E\ D SKWKLVLDWULFLDQ� 'LDJQRVLV 
RI WXEHUFXORVLV FRQVLVWV LQ GHWHUPLQLQJ WKH ORFDOL]DWLRQ RI 
WKH SDWKRORJLFDO SURFHVV� PLFURELRORJLFDO FRQ¿UPDWLRQ RI 
WXEHUFXORVLV DQG LGHQWL¿FDWLRQ RI WKH FDXVDWLYH DJHQW� DV 
ZHOO DV PDQGDWRU\ GHWHUPLQDWLRQ RI WKH VHQVLWLYLW\ RI P\FR-
EDFWHULXP WXEHUFXORVLV WR GUXJV XVHG IRU WUHDWPHQW >22@� 
7KH GLDJQRVLV RI WXEHUFXORVLV RU WKH SUHVHQFH RI /7I RQ WKH 
EDVLV RI HSLGHPLRORJLFDO� FOLQLFDO� ODERUDWRU\ DQG RWKHU GDWD 
LV PDGH E\ D SKWKLVLDWULFLDQ� 'L൶FXOW-WR-GLDJQRVH FDVHV RI 
SXOPRQDU\�H[WUDSXOPRQDU\ WXEHUFXORVLV ZLWKRXW EDFWHULDO 
LVRODWLRQ DQG FRRUGLQDWLRQ RI DQWLP\FREDFWHULDO WKHUDS\ 
(37%) UHJLPHQV IRU SDWLHQWV ZLWK GUXJ-UHVLVWDQW WXEHUFXOR-
VLV ('5-7%) DUH FDUULHG RXW E\ WKH PHGLFDO FRXQFLO RI WKH 
UHJLRQDO DQWL-WXEHUFXORVLV LQVWLWXWLRQ� LQVWLWXWLRQ�SKWKLVLR-
SXOPRQRORJ\ FHQWHU >22@�
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IQ 8NUDLQH� DOO +I9-LQIHFWHG SHRSOH UHFHLYLQJ $57 
DUH UHJXODUO\ VFUHHQHG IRU WXEHUFXORVLV V\PSWRPV XVLQJ D 
VFUHHQLQJ TXHVWLRQQDLUH� II QHFHVVDU\� WKH ;SHUW 07%�5I) 
PROHFXODU JHQHWLF PHWKRG LV XVHG LQVWHDG RI WKH WUDGLWLRQDO 
PLFURVFRSLF FXOWXUH VWXG\ >11@�

7KHUHIRUH� WDNLQJ LQWR DFFRXQW WKH H[LVWLQJ WLPH-FRQ-
VXPLQJ DOJRULWKP RI VFUHHQLQJ IRU WXEHUFXORVLV� WKH DXWKRU-
LW\ WR HVWDEOLVK WKH GLDJQRVLV RI WKH GLVHDVH RQO\ E\ D SKWKL-
VLDWULFLDQ RU D PHGLFDO ERDUG LV DOVR� LQ VRPH FDVHV� WKH 
UHDVRQ IRU GHOD\LQJ WKH DSSRLQWPHQW RI $57 WR +I9�7% FR-
LQIHFWHG SDWLHQWV� (VSHFLDOO\ FRQVLGHULQJ WKDW WKH DSSRLQW-
PHQW RI $57 RFFXUV DIWHU WKH GLDJQRVLV RI 7% LQ 3/:+ DQG 
WKH DSSRLQWPHQW RI $77�

%HIRUH UHFHLYLQJ IUHH $57 WUHDWPHQW LQ 8NUDLQH� 
DFFRUGLQJ WR WKH RUGHU RI WKH 0LQLVWU\ RI +HDOWK RI 8NUDLQH 
>24@� SDWLHQWV ZLWK +I9�7% FR-LQIHFWLRQ PXVW ¿UVW UHJLVWHU 
DQG EH LGHQWL¿HG LQ WKH HOHFWURQLF KHDOWK FDUH V\VWHP� <RX 
FDQ HQWHU LQIRUPDWLRQ LQWR WKH 3DWLHQW 5HJLVWHU DQG FRQ¿UP 
LWV DXWKHQWLFLW\ LQ WZR ZD\V WRGD\� YLD S0S (WKH PRVW FRP-
PRQ DQG FRQYHQLHQW)� DQG E\ GRFXPHQWV (DOWHUQDWLYHO\) LI 
WKH SDWLHQW GRHV QRW KDYH D PRELOH SKRQH� IQ VRPH FDVHV� 
3/:+� HVSHFLDOO\ IURP NH\ JURXSV� GR QRW KDYH D PRELOH 
SKRQH RU D SDVVSRUW� ZKLFK OHDGV WR GL൶FXOWLHV LQ HQWHULQJ 
WKHP LQWR WKH 3DWLHQW 5HJLVWHU DQG SUHVFULELQJ $57�

SHSDUDWH UHJXODWRU\ GRFXPHQWV SURYLGH IRU VHSDUDWH 
SDSHU UHJLVWHUV RI +I9-LQIHFWHG DQG WXEHUFXORVLV SDWLHQWV� 
ZKLFK� LQ RXU RSLQLRQ� RQO\ OHDGV WR DQ LQFUHDVH LQ WKH EXU-
GHQ RQ WKH PHGLFDO ZRUNHU ZKHQ SHUIRUPLQJ WKLV ZRUN� 
UHGXFHV WKH H൵HFWLYHQHVV RI PHGLFDO VXSHUYLVLRQ RI 3/+I9� 
DQG OHQJWKHQV WKH GXUDWLRQ RI WKH SURFHGXUH DSSRLQWPHQW 
RI $57 WR SDWLHQWV ZLWK +I9�7% FR-LQIHFWLRQ� 7KH UHVXOWV 
REWDLQHG E\ XV IURP WKH DQDO\VLV RI WKH HSLGHPLF SURFHVV RI 
+I9�7% FR-LQIHFWLRQ LQ 8NUDLQH LQGLFDWH WKH QHHG WR FUHDWH 
DQ HOHFWURQLF UHJLVWHU RI VXFK SDWLHQWV� ZKLFK ZLOO JHQHUDOO\ 
LPSURYH WKH TXDOLW\ RI GDWD FROOHFWLRQ DQG DQDO\VLV� HQVXUH 
H൵HFWLYH SODQQLQJ RI WKH SXUFKDVH DQG GLVWULEXWLRQ RI PHGL-
FDO GUXJV ERWK IRU WKH WUHDWPHQW RI +I9 LQIHFWLRQ� DQG DQWL-
WXEHUFXORVLV GUXJV�

7DNLQJ LQWR DFFRXQW WKH DFWLYH SURFHVVHV RI GLJLWDOL]D-
WLRQ LQ 8NUDLQH� LQFOXGLQJ LWV XVH LQ KHDOWK FDUH LQVWLWXWLRQV� 
LQ RUGHU WR UHGXFH WKH WLPH RI LQLWLDWLRQ RI $57 IRU SDWLHQWV 
ZLWK +I9�7% FR-LQIHFWLRQ� LW LV DGYLVDEOH WR FRQVLGHU WKH 
LVVXH RI LPSOHPHQWLQJ DQ HOHFWURQLF WRRO (VRIWZDUH) IRU 
WUDFNLQJ DOO 3/+I9 ZKR DUH XQGHU VXUYHLOODQFH� 7KH LQWUR-
GXFWLRQ RI VXFK D WRRO ZLOO PDNH LW SRVVLEOH WR FRQGXFW FRQ-
VWDQW FRXQVHOLQJ RI SDWLHQWV� PRQLWRU WKH UHFHSWLRQ RI $57� 
DGMXVW WUHDWPHQW� HWF�

7DNLQJ LQWR DFFRXQW WKDW ZKHQ 7% LV VXVSHFWHG LQ 
3/+I9� WKH SDWLHQW LV UHIHUUHG WR WKH SKWKLVLDWULF VHUYLFH WR 
HVWDEOLVK D ¿QDO GLDJQRVLV RI WXEHUFXORVLV DQG SUHVFULEH $77� 
ZH EHOLHYH WKDW WUDLQLQJ SKWKLVLDWULF GRFWRUV LQ WKH PDQDJH-
PHQW RI +I9 LQIHFWLRQ FDVHV ZLOO VSHHG XS WKH DSSRLQW-
PHQW RI $57 LQ +I9 LQIHFWLRQ�7% FR-LQIHFWLRQ� EDVHG RQ 
LQWHUQDWLRQDO JXLGHOLQHV GRFXPHQWV� ZKLFK LQGLFDWH WKDW ���� 
LQ FRXQWULHV ZLWK D KLJK SUHYDOHQFH RI +I9 LQIHFWLRQ DQG 
WXEHUFXORVLV� LW LV UHFRPPHQGHG WR VWDUW $57 LQ DQWL-WXEHU-
FXORVLV GLVSHQVDULHV ZLWK IXUWKHU UHIHUUDO IRU FRQWLQXHG +I9 
DQG $57 WUHDWPHQW WR VSHFLDOL]HG LQVWLWXWLRQV� >�@� $QRWKHU 
UHDVRQ IRU WKH GHOD\ LQ WKH DSSRLQWPHQW RI $57 ERWK LQ 
8NUDLQH DQG LQ RWKHU FRXQWULHV >�@ LV XQWLPHO\ SURFXUHPHQW 
RI PHGLFLQHV IRU $57 E\ KHDOWK FDUH LQVWLWXWLRQV DQG HUURUV 

LQ SODQQLQJ WKH DPRXQW RI QHHGV� IQ WKH VDPH WLPH� WKH 
HDUOLHU EHJLQQLQJ RI $57 FDQ EH DFKLHYHG ZLWK DGGLWLRQDO 
LPPXQRJOREXOLQ * (IJ*) DGPLQLVWUDWLRQ >2��26@�

$GKHUHQFH WR $57 LV RQH RI WKH PDLQ IDFWRUV D൵HFWLQJ 
WKH LQLWLDWLRQ RI $57 >2�@� 7UHDWPHQW VKRXOG QRW EH VWDUWHG 
ZLWKRXW HVWDEOLVKHG DGKHUHQFH� $GKHUHQFH LV DFKLHYHG GXU-
LQJ SUH-WHVW LQIRUPDWLRQ DQG SRVW-WHVW FRXQVHOLQJ RI +I9-
SRVLWLYH SDWLHQWV� ZKLFK LV QRW DOZD\V FDUULHG RXW H൶FLHQWO\ 
LQ FRQGLWLRQV RI OLPLWHG WLPH� DQG LQ VRPH FDVHV LV QRW FDU-
ULHG RXW DW DOO LQ KHDOWK FDUH LQVWLWXWLRQV RI 8NUDLQH DQG HYHQ 
XQGHU PDUWLDO ODZ� $OO RI WKH DERYH SRLQWV WR WKH LPSRUWDQW 
FRQFOXVLRQ WKDW SHRSOH ZLWK +I9 LQIHFWLRQ ZKR KDYH QR 
FRQWUDLQGLFDWLRQV WR VWDUW $57 TXLFNO\ VKRXOG EH JLYHQ IXOO 
LQIRUPDWLRQ DERXW WKH EHQH¿WV RI $57� DV ZHOO DV DQ R൵HU 
WR VWDUW WUHDWPHQW LPPHGLDWHO\� LQFOXGLQJ WKH SRVVLELOLW\ WR 
VWDUW WUHDWPHQW LQ WKH VDPH GD\� $ YHU\ LPSRUWDQW VROXWLRQ 
WR WKH SUREOHP RI WLPHO\ SUHVFULELQJ RI WUHDWPHQW WR SDWLHQWV 
ZLWK +I9�7% FR-LQIHFWLRQ LV WUDLQLQJ IRU PHGLFDO SURIHV-
VLRQDOV� ZKLFK ZLOO KHOS VKRUWHQ WKH WLPH WR VWDUW $57� 
7KH WUDLQLQJ RI KHDOWK ZRUNHUV VKRXOG LQFOXGH DSSURDFKHV 
IRFXVHG RQ WKH DELOLW\ WR HVWDEOLVK WUXVWLQJ UHODWLRQVKLSV 
ZLWK SDWLHQWV� H[SODLQLQJ WKH LPSRUWDQFH RI UDSLG LQLWLDWLRQ 
RI $57 LQ SDWLHQWV ZLWK +I9�7% FR-LQIHFWLRQ�

Conclusions.
1� 7KH UHJXODWRU\ DQG OHJDO GRFXPHQWV FUHDWHG DQG 

LPSOHPHQWHG LQ 8NUDLQH� ZKLFK UHJXODWH WKH GHWHFWLRQ� 
UHJLVWUDWLRQ� PHGLFDO PRQLWRULQJ DQG WUHDWPHQW RI +I9 
LQIHFWLRQ DQG WXEHUFXORVLV� FRUUHVSRQG WR LQWHUQDWLRQDO 
UHFRPPHQGDWLRQV�

2� IW ZDV HVWDEOLVKHG WKDW WKH WLPLQJ RI SUHVFULELQJ $57 
IRU SDWLHQWV ZLWK +I9�7% FR-LQIHFWLRQ LQ 8NUDLQH LV UHODWHG 
WR WKH SUHVFULELQJ RI DQWL-WXEHUFXORVLV WUHDWPHQW� 7KH WHUP 
RI VWDUWLQJ $57 DIWHU SUHVFULELQJ DQWLWXEHUFXORVLV WUHDWPHQW 
LV XS WR 8 ZHHNV (HDUO\ VWDUW)� DIWHU 8 ZHHNV (GHOD\HG VWDUW) 
DQG XS WR 2 ZHHNV (HDUO\ VWDUW� ZLWKRXW DQWLWXEHUFXORVLV 
WUHDWPHQW)� IW LV QHFHVVDU\ WR PDNH FKDQJHV WR WKH H[LVWLQJ 
VWDWH RI WKH FDVH� EHFDXVH WKH DSSRLQWPHQW RI $57 VKRXOG 
QRW EH DVVRFLDWHG ZLWK $77� DQG WKH LQLWLDWLRQ RI $57 DIWHU 
WKH DSSRLQWPHQW RI DQWLP\FREDFWHULDO WKHUDS\ VKRXOG EH 
UHGXFHG WR 2 ZHHNV� 7KH VWDUW RI $57 LV GHOD\HG IRU XS WR 
8 ZHHNV RQO\ LQ 3/:+ UHFHLYLQJ WUHDWPHQW IRU &NS 7%�

�� 7KH UHDVRQV IRU QRQ-DSSRLQWPHQW DQG�RU GHOD\ 
LQ WKH DSSRLQWPHQW RI $57 IRU SDWLHQWV ZLWK +I9�7% 
FR-LQIHFWLRQ DUH WKH ORQJ DOJRULWKP RI HVWDEOLVKLQJ WKH 
GLDJQRVLV RI 7% RQO\ E\ D SKWKLVLRORJLVW� DQG LQ VRPH FDVHV 
E\ D FRXQFLO RI GRFWRUV� WKH LPSRVVLELOLW\ RI FRQGXFWLQJ 
+I9 WHVWLQJ ZLWK H[SUHVV WHVWV LQ D QXPEHU RI KHDOWK FDUH 
IDFLOLWLHV� DQG WKH WUDQVIHU RI WKLV +I9 WHVWLQJ VHUYLFH WR 
VSHFLDOL]HG ODERUDWRULHV XVLQJ WKH HQ]\PH LPPXQRDVVD\ 
((/IS$) PHWKRG� ORZ-TXDOLW\ VFUHHQLQJ H[DPLQDWLRQV IRU 
+I9 LQIHFWLRQ DQG WXEHUFXORVLV DPRQJ NH\ ULVN JURXSV 
DQG LQVX൶FLHQW RU DEVHQW HGXFDWLRQDO ZRUN RQ ZD\V WR 
SUHYHQW +I9 LQIHFWLRQ DQG WXEHUFXORVLV� ULVNV RI LQIHFWLRQ� 
DYDLODELOLW\ DQG H൵HFWLYHQHVV RI $57 DQG DQWL-WXEHUFXORVLV 
WKHUDS\� XQWLPHO\ SURFXUHPHQW RI DQWLUHWURYLUDO GUXJV 
($59V) DQG SURYLVLRQ RI WKHP WR DOO KHDOWK FDUH IDFLOLWLHV 
ZKHUH $57 LV SUHVFULEHG�

4� IQYROYHPHQW LQ +I9 WHVWLQJ RI SHRSOH ZKR GR QRW 
KDYH D PHGLFDO HGXFDWLRQ� EXW WKH\ DUH WUXVWHG LQ WKLV VRFLDO 
JURXS� FDQ LPSURYH WKH GHWHFWLRQ UDWH DQG $57 DSSRLQWPHQW 
WLPH� 2WKHU ZD\V RI VKRUWHQLQJ WKH WHUPV RI SUHVFULELQJ 
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$57 IRU SDWLHQWV ZLWK +I9�7% FR-LQIHFWLRQ LQ 8NUDLQH� 
LQWHJUDWLRQ RI SUHVFULELQJ $57 LQWR WKH SKWKLVLDWULF VHUYLFH� 
LPSURYHPHQW RI PHFKDQLVPV IRU SODQQLQJ WKH DPRXQW RI 
QHHGV IRU $59 GUXJV� H[SUHVV WHVWV� FUHDWLQJ WKHLU VWRFN� 
GLVWULEXWLRQ DPRQJ KHDOWK FDUH LQVWLWXWLRQV WKDW SURYLGH 

$57 SUHVFULELQJ VHUYLFHV� WUDLQLQJ RI PHGLFDO ZRUNHUV 
($57 VHUYLFH SURYLGHUV) LQ D SDWLHQW-RULHQWHG DSSURDFK� 
FRPEDWLQJ VWLJPDWL]DWLRQ DQG GLVFULPLQDWLRQ� HVWDEOLVKLQJ 
WUXVWLQJ UHODWLRQVKLSV ZLWK SDWLHQWV� GLVSHOOLQJ P\WKV DERXW 
+I9 DQG $57� 
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