
ProPharmace	Pre-registration	Training	

PROPHARMACE	MOCK	REGISTRATION	ASSESSMENT	2020	
Part	2	

RESOURCE	PACK	

Instructions	to	candidates	

1. This	resource	pack	is	available	to	use	for	questions	1,	4,	10,	12,	14,	17,	18,	22,
28,	31,	34,	48,	52,	55,	57,	58,	59,	66,	72,	74,	79,	84,	95,	96,	97,	109,	110,
111,	119	and	120.

2. A	table	of	contents	is	shown	on	page	2 and	3	of	this	pack.
3. No	other	reference	sources	can	be	brought	in	to	this	part	of	the	assessment.

Your	answer	sheet	must	be	handed	in	at	the	end	of	the	assessment.	

Print	your	name	and	pre-registration	number	here	and	sign	to	confirm	that	you	have	
read	and	understood	these	instructions:		

Name………………………………………………………………….…..	

Pre-registration	trainee	number………………………………………...	

Signature……………………………………………………………….....	



ProPharmace	Pre-registration	Training	

Contents	

For	use	
with	

question	
Resource	 Page	

number(s)	

1	
Accessed	from	
https://www.brit-thoracic.org.uk/quality	
improvement/guidelines/pneumonia-adults/	

4	 Accessed	from		
https://bnf.nice.org.uk/treatment-summary/anaemia-iron-deficiency.html	

10	 Accessed	from	
https://www.nhs.uk/conditions	

12	 Accessed	from	
https://bnf.nice.org.uk/drug/hydrocortisone.html#indicationsAndDoses	

14	 Accessed	from	
https://www.medicines.org.uk/emc/product/3870/smpc	

17	+	18	 Blood	test	results	

22	 FP10	Prescription	

28	 Accessed	from		
https://www.nhs.uk/conditions/	

31	
Accessed	from	
https://goldcopd.org/wp-content/uploads/2019/12/GOLD-2020-FINAL-
ver1.2-03Dec19_WMV.pdf	

34	 Accessed	from		
https://www.nhs.uk/conditions	

4

7

7

8

15

23

24

24

25

26

2



ProPharmace	Pre-registration	Training	

Accessed	from		
https://www.nhs.uk/conditions	

Accessed	from	
https://www.medicines.org.uk/emc/files/pil.10313.pdf	

Accessed	from		
https://bnf.nice.org.uk/guidance/prescribing-in-palliative-care.html	

Accessed	from		
https://www.medicines.org.uk/emc/product/1681/smpc	

Veterinary	prescription	

Accessed	from		
https://bnf.nice.org.uk/drug/mefloquine.html#indicationsAndDoses	

Baby	scalp	condition	

Accessed	from		
https://www.medicines.org.uk/emc/product/5696/smpc	

FP10	Prescription	

Accessed	from		
https://www.medicines.org.uk/emc/product/1655/smpc	

Accessed	from		
https://www.medicines.org.uk/emc/product/7936	

FP10	Prescription	

FP10	Prescription	

FP10	Prescription	

Accessed	from		
https://bnf.nice.org.uk/wound-management/	

48 26

52

55

57+58

59

66

72

74

79

84

95+96+97

109

110

111

119+120

27

29

30

35

36

39

40

44

45

51

64

65

66

67

3



MANAGEMENT OF COMMUNITY ACQUIRED PNEUMONIA IN ADULTS

Table 5 Initial empirical treatment regimens for community acquired pneumonia (CAP) in adults

Pneumonia severity (based on clinical 
judgement supported by CURB65 

tnemtaert evitanretlAtnemtaert derreferPetis tnemtaerT)erocs ytireves

Low severity Home Amoxicillin 500 mg tds orally Doxycycline 200 mg loading dose then 100 mg
(eg, CURB65 = 0–1 or CRB-65 orally or clarithromycin 500 mg bd orally
= 0, <3% mortality)

Low severity Hospital Amoxicillin 500 mg tds orally Doxycycline 200 mg loading dose then 100 mg
 yllaro do :elbissop ton noitartsinimda laro fI)ytilatrom %3< ,1–0 = 56BRUC ,ge( or clarithromycin 500 mg bd orally

VI sdt gm 005 nillicixoma snosaer rof detacidni noissimda tub
other than pneumonia severity (eg, 
social reasons/unstable comorbid
illness)

Moderate severity Hospital Amoxicillin 500 mg – 1.0g tds orally plus Doxycycline 200 mg loading dose then 100 mg
(eg, CURB65 = 2, 9% mortality) clarithromycin 500 mg bd orally orally or levofloxacin 500 mg od orally or

If oral administration not possible: moxifloxacin 400 mg od orally*
amoxicillin 500 mg tds IV or
benzylpenicillin 1.2 g qds IV plus
clarithromycin 500 mg bd IV

High severity Hospital (consider Antibiotics given as soon as possible Benzylpenicillin 1.2 g qds IV plus either
(eg, CURB65 = 3–5, 15–40% critical care review) Co-amoxiclav 1.2 g tds IV plus levofloxacin 500 mg bd IV or ciprofloxacin

VI db gm 004VI db gm 005 nicymorhtiralc)ytilatrom
(If legionella strongly suspected, consider OR
adding levofloxacin ¥) Cefuroxime 1.5 g tds IV or cefotaxime 1 g tds IV

or ceftriaxone 2 g od IV, plus clarithromycin
500 mg bd IV
(If legionella strongly suspected, consider adding
levofloxacin ¥)

bd, twice daily; IV, intravenous; od, once daily; qds, four times daily; tds, three times daily.
*Following reports of an increased risk of adverse hepatic reactions associated with oral moxifloxacin, in October 2008 the European Medicines Agency (EMEA) recom-
mended that moxifloxacin “should be used only when it is considered inappropriate to use antibacterial agents that are commonly recommended for the initial treatment of
this infection”.
¥ Caution – risk of QT prolongation with macrolide-quinolone combination.

 For use with question 1, please turn over: 
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CRB65 severity score:
1 point for each feature present:

• Confusion
• Respiratory rate ≥ 30/min
• Blood pressure (SBP < 90 or

DBP ≤ 60mmHg)
• Age ≥ 65 years

MANAGEMENT OF COMMUNITY ACQUIRED PNEUMONIA IN ADULTS

Treat according to clinical judgement
and CRB65 severity score

Likely suitable
for home 
treatment

Antibiotics as per 
table 5

Consider
hospital referral

Urgent hospital
admission

Empirical
antibiotics if life-

threatening

Consider social circumstances and home support
when deciding on whether to refer to hospital or

manage in the community

0
Low severity

1–2
Moderate severity

3–4
High severity

Figure 7 Severity assessment of community acquired pneumonia (CAP) in patients
seen in the community (CRB65 severity score plus clinical judgement). DBP, dias-
tolic blood pressure; SBP, systolic blood pressure.

5



MANAGEMENT OF COMMUNITY ACQUIRED PNEUMONIA IN ADULTS

Triage / Initial Assessment suggestive of CAP

No consolidation

Reassess

0–1
Low severity

(risk of death <3%)

Home

Antibiotics
as per table

5

No Yes

Hospital

Antibiotics
as per table

5

Other reasons for
admission (unstable
co-morbidity, social)

Hospital

Supportive care

Microbiological
investigations 
as per table 4

Antibiotics given
as per table 5

Hospital

Supportive care

Microbiological
investigations 
as per table 4

Antibiotics given
as per table 5

Urgent senior
review

Decision re 
transfer to 

critical care unit
(especially if

CURB65 = 4 or 5)

2
Moderate severity
(risk of death 9%)

3–5
High severity

(risk of death 15–40%)

Consolidation

Does the patient meet
criteria of CAP?

No

Consider other
diagnoses

Yes

Treat according to clinical judgement
and CURB65 severity score

Result of CXR reviewed by clinician

CURB65 severity score:
1 point for each feature present:
• Confusion
• Urea > 7mmol/l
• Respiratory rate ≥ 30/min
• Blood pressure (SBP < 90 or

DBP ≤ 60mmHg)
• Age ≥ 65 years

Figure 8 Hospital management of community acquired pneumonia
(CAP) in the first 4 h. CXR, chest x ray; DBP, diastolic blood pressure;
SBP, systolic blood pressure.

Aim by 4 hours: diagnosis made and management including antibiotics started
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+<'52&257,621(

'UXJ�DFWLRQ

+\GURFRUWLVRQH�KDV�HTXDO�JOXFRFRUWLFRLG�DQG�PLQHUDORFRUWLFRLG�DFWLYLW\�

,QGLFDWLRQV�DQG�GRVH

)RU�+<'52&257,621(

7K\URWR[LF�FULVLV��WK\URLG�VWRUP�

%\�LQWUDYHQRXV�LQMHFWLRQ

)RU�$GXOW�

����PJ�HYHU\���KRXUV��WR�EH�DGPLQLVWHUHG�DV�VRGLXP�VXFFLQDWH�

$GUHQRFRUWLFDO�LQVXIØFLHQF\�UHVXOWLQJ�IURP�VHSWLF�VKRFN

%\�LQWUDYHQRXV�LQMHFWLRQ

)RU�$GXOW�

���PJ�HYHU\���KRXUV��JLYHQ�LQ�FRPELQDWLRQ�ZLWK�ÙXGURFRUWLVRQH�

$FXWH�K\SHUVHQVLWLYLW\�UHDFWLRQV�VXFK�DV�DQJLRHGHPD�RI�WKH�XSSHU�UHVSLUDWRU\�WUDFW�DQG
DQDSK\OD[LV��DGMXQFW�WR�DGUHQDOLQH�

%\�LQWUDYHQRXV�LQMHFWLRQ

)RU�$GXOW�

���È����PJ��WR�EH�DGPLQLVWHUHG�DV�VRGLXP�VXFFLQDWH�

 For use with question 12, please turn over: 
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&RUWLFRVWHURLG�UHSODFHPHQW��LQ�SDWLHQWV�ZKR�KDYH�WDNHQ�PRUH�WKDQ����PJ�SUHGQLVRORQH
GDLO\��RU�HTXLYDOHQW��ZLWKLQ���PRQWKV�RI�PLQRU�VXUJHU\�XQGHU�JHQHUDO�DQDHVWKHVLD

%\�LQWUDYHQRXV�LQMHFWLRQ��RU�E\�LQWUDYHQRXV�LQIXVLRQ

)RU�$GXOW�

,QLWLDOO\���È���PJ��WR�EH�DGPLQLVWHUHG�DW�LQGXFWLRQ�RI�VXUJHU\��WKH�SDWLHQW
V�XVXDO�RUDO

FRUWLFRVWHURLG�GRVH�LV�UHFRPPHQFHG�DIWHU�VXUJHU\�

&RUWLFRVWHURLG�UHSODFHPHQW��LQ�SDWLHQWV�ZKR�KDYH�WDNHQ�PRUH�WKDQ����PJ�SUHGQLVRORQH
GDLO\��RU�HTXLYDOHQW��ZLWKLQ���PRQWKV�RI�PRGHUDWH�RU�PDMRU�VXUJHU\

,QLWLDOO\�E\�LQWUDYHQRXV�LQMHFWLRQ��RU�E\�LQWUDYHQRXV�LQIXVLRQ

)RU�$GXOW�

,QLWLDOO\���È���PJ��WR�EH�DGPLQLVWHUHG�DW�LQGXFWLRQ�RI�VXUJHU\��IROORZLQJ�XVXDO�RUDO�FRUWLFRVWHURLG

GRVH�RQ�WKH�PRUQLQJ�RI�VXUJHU\���IROORZHG�E\��E\�LQWUDYHQRXV�LQMHFWLRQ����È���PJ���WLPHV�D�GD\�IRU

���KRXUV�DIWHU�PRGHUDWH�VXUJHU\�DQG�IRU���È���KRXUV�DIWHU�PDMRU�VXUJHU\�

$GUHQRFRUWLFDO�LQVXIØFLHQF\�LQ�$GGLVRQËV�GLVHDVH�RU�IROORZLQJ�DGUHQDOHFWRP\

%\�PRXWK�XVLQJ�LPPHGLDWH�UHOHDVH�PHGLFLQHV

)RU�$GXOW�

��È���PJ�GDLO\�LQ���GLYLGHG�GRVHV��WKH�ODUJHU�GRVH�WR�EH�JLYHQ�LQ�WKH�PRUQLQJ�DQG�WKH�VPDOOHU�LQ�WKH

HYHQLQJ��PLPLFNLQJ�WKH�QRUPDO�GLXUQDO�UK\WKP�RI�FRUWLVRO�VHFUHWLRQ��WKH�RSWLPXP�GDLO\�GRVH�LV

GHWHUPLQHG�RQ�WKH�EDVLV�RI�FOLQLFDO�UHVSRQVH�

$GUHQRFRUWLFDO�LQVXIØFLHQF\

%\�LQWUDPXVFXODU�LQMHFWLRQ��RU�E\�VORZ�LQWUDYHQRXV�LQMHFWLRQ��RU�E\�LQWUDYHQRXV�LQIXVLRQ

)RU�$GXOW�

���È����PJ��È��WLPHV�D�GD\�RU�ZKHQ�UHTXLUHG�

6HYHUH�LQÙDPPDWRU\�ERZHO�GLVHDVH

%\�VORZ�LQWUDYHQRXV�LQMHFWLRQ��RU�E\�LQWUDYHQRXV�LQIXVLRQ

)RU�$GXOW�

���È����PJ��È��WLPHV�D�GD\�RU�ZKHQ�UHTXLUHG�

5HSODFHPHQW�LQ�DGUHQRFRUWLFDO�LQVXIØFLHQF\

%\�PRXWK�XVLQJ�PRGLØHG�UHOHDVH�PHGLFLQHV

)RU�$GXOW�

��È���PJ�RQFH�GDLO\��DGMXVWHG�DFFRUGLQJ�WR�UHVSRQVH��GRVH�WR�EH�WDNHQ�LQ�WKH�PRUQLQJ�
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%\�PRXWK�XVLQJ�LPPHGLDWH�UHOHDVH�PHGLFLQHV

)RU�$GXOW�

��È���PJ�GDLO\�LQ�GLYLGHG�GRVHV��DGMXVWHG�DFFRUGLQJ�WR�UHVSRQVH�

8OFHUDWLYH�FROLWLV��
3URFWLWLV��
3URFWRVLJPRLGLWLV

%\�UHFWXP�XVLQJ�UHFWDO�IRDP

)RU�$GXOW�

,QLWLDOO\���PHWHUHG�DSSOLFDWLRQ��È��WLPHV�D�GD\�IRU��È��ZHHNV��WKHQ�UHGXFHG�WR���PHWHUHG

DSSOLFDWLRQ�RQFH�GDLO\�RQ�DOWHUQDWH�GD\V��WR�EH�LQVHUWHG�LQWR�WKH�UHFWXP�

$FXWH�K\SHUVHQVLWLYLW\�UHDFWLRQV��
$QJLRHGHPD

%\�LQWUDPXVFXODU�LQMHFWLRQ��RU�E\�LQWUDYHQRXV�LQMHFWLRQ

)RU�&KLOG��È��PRQWKV�

,QLWLDOO\����PJ���WLPHV�D�GD\��DGMXVWHG�DFFRUGLQJ�WR�UHVSRQVH�

)RU�&KLOG���PRQWKVÈ��\HDUV�

,QLWLDOO\����PJ���WLPHV�D�GD\��DGMXVWHG�DFFRUGLQJ�WR�UHVSRQVH�

)RU�&KLOG��È���\HDUV�

,QLWLDOO\�����PJ���WLPHV�D�GD\��DGMXVWHG�DFFRUGLQJ�WR�UHVSRQVH�

)RU�&KLOG���È���\HDUV�

,QLWLDOO\�����PJ���WLPHV�D�GD\��DGMXVWHG�DFFRUGLQJ�WR�UHVSRQVH�

0LOG�LQÙDPPDWRU\�VNLQ�GLVRUGHUV�VXFK�DV�HF]HPDV

7R�WKH�VNLQ

)RU�&KLOG�

$SSO\��È��WLPHV�D�GD\��WR�EH�DSSOLHG�WKLQO\�

)RU�$GXOW�

$SSO\��È��WLPHV�D�GD\��WR�EH�DSSOLHG�WKLQO\�

1DSS\�UDVK

7R�WKH�VNLQ

)RU�&KLOG�

$SSO\��È��WLPHV�D�GD\�IRU�QR�ORQJHU�WKDQ���ZHHN��GLVFRQWLQXHG�DV�VRRQ�DV�WKH�LQÙDPPDWLRQ

VXEVLGHV�
10



6HYHUH�DFXWH�DVWKPD��
/LIH�WKUHDWHQLQJ�DFXWH�DVWKPD

%\�LQWUDYHQRXV�LQMHFWLRQ

)RU�&KLOG���PRQWKÈ��\HDU�

��PJ�NJ�HYHU\���KRXUV��PD[��SHU�GRVH�����PJ���DOWHUQDWLYHO\����PJ�HYHU\���KRXUV�XQWLO�FRQYHUVLRQ

WR�RUDO�SUHGQLVRORQH�LV�SRVVLEOH��GRVH�JLYHQ��SUHIHUDEO\��DV�VRGLXP�VXFFLQDWH�

)RU�&KLOG��È��\HDUV�

��PJ�NJ�HYHU\���KRXUV��PD[��SHU�GRVH�����PJ���DOWHUQDWLYHO\����PJ�HYHU\���KRXUV�XQWLO�FRQYHUVLRQ

WR�RUDO�SUHGQLVRORQH�LV�SRVVLEOH��GRVH�JLYHQ��SUHIHUDEO\��DV�VRGLXP�VXFFLQDWH�

)RU�&KLOG��È���\HDUV�

��PJ�NJ�HYHU\���KRXUV��PD[��SHU�GRVH�����PJ���DOWHUQDWLYHO\�����PJ�HYHU\���KRXUV�XQWLO�FRQYHUVLRQ

WR�RUDO�SUHGQLVRORQH�LV�SRVVLEOH��GRVH�JLYHQ��SUHIHUDEO\��DV�VRGLXP�VXFFLQDWH�

)RU�&KLOG���È���\HDUV�

��PJ�NJ�HYHU\���KRXUV��PD[��SHU�GRVH�����PJ���DOWHUQDWLYHO\�����PJ�HYHU\���KRXUV�XQWLO�FRQYHUVLRQ

WR�RUDO�SUHGQLVRORQH�LV�SRVVLEOH��GRVH�JLYHQ��SUHIHUDEO\��DV�VRGLXP�VXFFLQDWH�

)RU�$GXOW�

����PJ�HYHU\���KRXUV�XQWLO�FRQYHUVLRQ�WR�RUDO�SUHGQLVRORQH�LV�SRVVLEOH��GRVH�JLYHQ��SUHIHUDEO\��DV

VRGLXP�VXFFLQDWH�

2UDO�DQG�SHULRUDO�OHVLRQV

7R�WKH�OHVLRQ�XVLQJ�EXFFDO�WDEOHW

)RU�&KLOG���PRQWKÈ���\HDUV�

2QO\�RQ�PHGLFDO�DGYLFH�

)RU�&KLOG���È���\HDUV�

��OR]HQJH���WLPHV�D�GD\��DOORZHG�WR�GLVVROYH�VORZO\�LQ�WKH�PRXWK�LQ�FRQWDFW�ZLWK�WKH�XOFHU�

)RU�$GXOW�

��OR]HQJH���WLPHV�D�GD\��DOORZHG�WR�GLVVROYH�VORZO\�LQ�WKH�PRXWK�LQ�FRQWDFW�ZLWK�WKH�XOFHU�

/RFDO�WUHDWPHQW�RI�FRQMXQFWLYDO�LQÙDPPDWLRQ��VKRUW�WHUP�

7R�WKH�H\H

)RU�$GXOW�

$SSO\���GURSV��È��WLPHV�D�GD\�IRU�XS�WR����GD\V��WR�DYRLG�UHODSVH��IUHTXHQF\�PD\�EH�JUDGXDOO\

UHGXFHG�WR�RQFH�HYHU\�RWKHU�GD\�
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6LGH�HIIHFWV

)RU�DOO�&257,&267(52,'6��6<67(0,&�

&RPPRQ�RU�YHU\�FRPPRQ

$Q[LHW\��EHKDYLRXU�DEQRUPDO��FDWDUDFW�VXEFDSVXODU��FRJQLWLYH�LPSDLUPHQW��&XVKLQJ
V�V\QGURPH�

HOHFWURO\WH�LPEDODQFH��IDWLJXH��ÙXLG�UHWHQWLRQ��JDVWURLQWHVWLQDO�GLVFRPIRUW��KHDGDFKH��KHDOLQJ�LPSDLUHG�

KLUVXWLVP��K\SHUWHQVLRQ��LQFUHDVHG�ULVN�RI�LQIHFWLRQ��PHQVWUXDO�F\FOH�LUUHJXODULWLHV��PRRG�DOWHUHG��QDXVHD�

RVWHRSRURVLV��SHSWLF�XOFHU��SV\FKRWLF�GLVRUGHU��VNLQ�UHDFWLRQV��VOHHS�GLVRUGHUV��ZHLJKW�LQFUHDVHG

8QFRPPRQ

$GUHQDO�VXSSUHVVLRQ��DONDORVLV�K\SRNDODHPLF��DSSHWLWH�LQFUHDVHG��ERQH�IUDFWXUHV��GLDEHWLF�FRQWURO

LPSDLUHG��H\H�GLVRUGHUV��JODXFRPD��KDHPRUUKDJH��KHDUW�IDLOXUH��K\SHUKLGURVLV��K\SRWHQVLRQ��OHXFRF\WRVLV�

P\RSDWK\��RVWHRQHFURVLV��SDQFUHDWLWLV��SDSLOORHGHPD��VHL]XUH��WKURPERHPEROLVP��WXEHUFXORVLV

UHDFWLYDWLRQ��YHUWLJR��YLVLRQ�EOXUUHG

5DUH�RU�YHU\�UDUH

0DODLVH��WHQGRQ�UXSWXUH

)UHTXHQF\�QRW�NQRZQ

&KRULRUHWLQRSDWK\��JURZWK�UHWDUGDWLRQ��YHU\�FRPPRQ�LQ�FKLOGUHQ���LQWUDFUDQLDO�SUHVVXUH�LQFUHDVHG�ZLWK

SDSLOORHGHPD��XVXDOO\�DIWHU�ZLWKGUDZDO���WHODQJLHFWDVLD

6LGH�HIIHFWV��IXUWKHU�LQIRUPDWLRQ

$GUHQDO�VXSSUHVVLRQ

'XULQJ�SURORQJHG�WKHUDS\�ZLWK�FRUWLFRVWHURLGV��SDUWLFXODUO\�ZLWK�V\VWHPLF�XVH��DGUHQDO�DWURSK\�GHYHORSV

DQG�FDQ�SHUVLVW�IRU�\HDUV�DIWHU�VWRSSLQJ��$EUXSW�ZLWKGUDZDO�DIWHU�D�SURORQJHG�SHULRG�FDQ�OHDG�WR�DFXWH

DGUHQDO�LQVXIØFLHQF\��K\SRWHQVLRQ��RU�GHDWK��7R�FRPSHQVDWH�IRU�D�GLPLQLVKHG�DGUHQRFRUWLFDO�UHVSRQVH

FDXVHG�E\�SURORQJHG�FRUWLFRVWHURLG�WUHDWPHQW��DQ\�VLJQLØFDQW�LQWHUFXUUHQW�LOOQHVV��WUDXPD��RU�VXUJLFDO

SURFHGXUH�UHTXLUHV�D�WHPSRUDU\�LQFUHDVH�LQ�FRUWLFRVWHURLG�GRVH��RU�LI�DOUHDG\�VWRSSHG��D�WHPSRUDU\

UHLQWURGXFWLRQ�RI�FRUWLFRVWHURLG�WUHDWPHQW��3DWLHQWV�RQ�ORQJ�WHUP�FRUWLFRVWHURLG�WUHDWPHQW�VKRXOG�FDUU\

D�VWHURLG�WUHDWPHQW�FDUG�ZKLFK�JLYHV�JXLGDQFH�RQ�PLQLPLVLQJ�ULVN�DQG�SURYLGHV�GHWDLOV�RI�SUHVFULEHU��GUXJ�

GRVDJH�DQG�GXUDWLRQ�RI�WUHDWPHQW�

,QIHFWLRQV

3URORQJHG�FRXUVHV�RI�FRUWLFRVWHURLGV�LQFUHDVH�VXVFHSWLELOLW\�WR�LQIHFWLRQV�DQG�VHYHULW\�RI�LQIHFWLRQV�

FOLQLFDO�SUHVHQWDWLRQ�RI�LQIHFWLRQV�PD\�DOVR�EH�DW\SLFDO��6HULRXV�LQIHFWLRQV�H�J��VHSWLFDHPLD�DQG

WXEHUFXORVLV�PD\�UHDFK�DQ�DGYDQFHG�VWDJH�EHIRUH�EHLQJ�UHFRJQLVHG��DQG�DPRHELDVLV�RU�VWURQJ\ORLGLDVLV
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PD\�EH�DFWLYDWHG�RU�H[DFHUEDWHG��H[FOXGH�EHIRUH�LQLWLDWLQJ�D�FRUWLFRVWHURLG�LQ�WKRVH�DW�ULVN�RU�ZLWK

VXJJHVWLYH�V\PSWRPV���)XQJDO�RU�YLUDO�RFXODU�LQIHFWLRQV�PD\�DOVR�EH�H[DFHUEDWHG�

&KLFNHQSR[

8QOHVV�WKH\�KDYH�KDG�FKLFNHQSR[��SDWLHQWV�UHFHLYLQJ�RUDO�RU�SDUHQWHUDO�FRUWLFRVWHURLGV�IRU�SXUSRVHV�RWKHU

WKDQ�UHSODFHPHQW�VKRXOG�EH�UHJDUGHG�DV�EHLQJ�DW�ULVN�RI�VHYHUH�FKLFNHQSR[��0DQLIHVWDWLRQV�RI�IXOPLQDQW

LOOQHVV�LQFOXGH�SQHXPRQLD��KHSDWLWLV�DQG�GLVVHPLQDWHG�LQWUDYDVFXODU�FRDJXODWLRQ��UDVK�LV�QRW�QHFHVVDULO\�D

SURPLQHQW�IHDWXUH��3DVVLYH�LPPXQLVDWLRQ�ZLWK�YDULFHOODÈ]RVWHU�LPPXQRJOREXOLQ�LV�QHHGHG�IRU�H[SRVHG

QRQÈLPPXQH�SDWLHQWV�UHFHLYLQJ�V\VWHPLF�FRUWLFRVWHURLGV�RU�IRU�WKRVH�ZKR�KDYH�XVHG�WKHP�ZLWKLQ�WKH

SUHYLRXV���PRQWKV��&RQØUPHG�FKLFNHQSR[�ZDUUDQWV�VSHFLDOLVW�FDUH�DQG�XUJHQW�WUHDWPHQW�

&RUWLFRVWHURLGV�VKRXOG�QRW�EH�VWRSSHG�DQG�GRVDJH�PD\�QHHG�WR�EH�LQFUHDVHG�

0HDVOHV

3DWLHQWV�WDNLQJ�FRUWLFRVWHURLGV�VKRXOG�EH�DGYLVHG�WR�WDNH�SDUWLFXODU�FDUH�WR�DYRLG�H[SRVXUH�WR�PHDVOHV

DQG�WR�VHHN�LPPHGLDWH�PHGLFDO�DGYLFH�LI�H[SRVXUH�RFFXUV��3URSK\OD[LV�ZLWK�LQWUDPXVFXODU�QRUPDO

LPPXQRJOREXOLQ�PD\�EH�QHHGHG�

3V\FKLDWULF�UHDFWLRQV

6\VWHPLF�FRUWLFRVWHURLGV��SDUWLFXODUO\�LQ�KLJK�GRVHV��DUH�OLQNHG�WR�SV\FKLDWULF�UHDFWLRQV�LQFOXGLQJ�HXSKRULD�

LQVRPQLD��LUULWDELOLW\��PRRG�ODELOLW\��VXLFLGDO�WKRXJKWV��SV\FKRWLF�UHDFWLRQV��DQG�EHKDYLRXUDO�GLVWXUEDQFHV�

7KHVH�UHDFWLRQV�IUHTXHQWO\�VXEVLGH�RQ�UHGXFLQJ�WKH�GRVH�RU�GLVFRQWLQXLQJ�WKH�FRUWLFRVWHURLG�EXW�WKH\

PD\�DOVR�UHTXLUH�VSHFLØF�PDQDJHPHQW��3DWLHQWV�VKRXOG�EH�DGYLVHG�WR�VHHN�PHGLFDO�DGYLFH�LI�SV\FKLDWULF

V\PSWRPV��HVSHFLDOO\�GHSUHVVLRQ�DQG�VXLFLGDO�WKRXJKWV��RFFXU�DQG�WKH\�VKRXOG�DOVR�EH�DOHUW�WR�WKH�UDUH

SRVVLELOLW\�RI�VXFK�UHDFWLRQV�GXULQJ�ZLWKGUDZDO�RI�FRUWLFRVWHURLG�WUHDWPHQW��6\VWHPLF�FRUWLFRVWHURLGV

VKRXOG�EH�SUHVFULEHG�ZLWK�FDUH�LQ�WKRVH�SUHGLVSRVHG�WR�SV\FKLDWULF�UHDFWLRQV��LQFOXGLQJ�WKRVH�ZKR�KDYH

SUHYLRXVO\�VXIIHUHG�FRUWLFRVWHURLGÈLQGXFHG�SV\FKRVLV��RU�ZKR�KDYH�D�SHUVRQDO�RU�IDPLO\�KLVWRU\�RI

SV\FKLDWULF�GLVRUGHUV�

)RU�DOO�&257,&267(52,'6��723,&$/�

&RPPRQ�RU�YHU\�FRPPRQ

6NLQ�UHDFWLRQV��WHODQJLHFWDVLD

5DUH�RU�YHU\�UDUH

$GUHQDO�VXSSUHVVLRQ��K\SHUWULFKRVLV��VNLQ�GHSLJPHQWDWLRQ��PD\�EH�UHYHUVLEOH� 

)UHTXHQF\�QRW�NQRZQ

/RFDO�UHDFWLRQ��YDVRGLODWLRQ
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)RU�DOO�&257,&267(52,'6��723,&$/�

7KH�SRWHQF\�RI�HDFK�WRSLFDO�FRUWLFRVWHURLG�VKRXOG�EH�LQFOXGHG�RQ�WKH�ODEHO�ZLWK�WKH�GLUHFWLRQV�IRU�XVH��7KH

ODEHO�VKRXOG�EH�DWWDFKHG�WR�WKH�FRQWDLQHU��IRU�H[DPSOH��WKH�WXEH��UDWKHU�WKDQ�WKH�RXWHU�SDFNDJLQJ�

)RU�+<'52&257,621(

:LWK�WRSLFDO�XVH

:KHQ�K\GURFRUWLVRQH�FUHDP�RU�RLQWPHQW�LV�SUHVFULEHG�DQG�QR�VWUHQJWK�LV�VWDWHG��WKH����VWUHQJWK�VKRXOG

EH�VXSSOLHG�

$OWKRXJK�'LRGHUP �FRQWDLQV�RQO\������K\GURFRUWLVRQH��WKH�IRUPXODWLRQ�LV�GHVLJQHG�WR�SURYLGH�D�FOLQLFDO

DFWLYLW\�FRPSDUDEOH�WR�WKDW�RI�+\GURFRUWLVRQH�&UHDP����%3�

,Q�FKLOGUHQ

7KH�5&3&+�DQG�133*�UHFRPPHQG�WKDW��ZKHQ�D�OLTXLG�VSHFLDO�RI�K\GURFRUWLVRQH�LV�UHTXLUHG��WKH

IROORZLQJ�VWUHQJWK�LV�XVHG����PJ���P/�

3DWLHQW�DQG�FDUHU�DGYLFH

)RU�DOO�&257,&267(52,'6��6<67(0,&�

3DWLHQW�UHVRXUFHV

$GYLFH�IRU�SDWLHQWV

3DWLHQWV�RQ�ORQJ�WHUP�FRUWLFRVWHURLG�WUHDWPHQW�VKRXOG�FDUU\�D�6WHURLG�7UHDWPHQW�&DUG�ZKLFK�JLYHV

JXLGDQFH�RQ�PLQLPLVLQJ�ULVN�DQG�SURYLGHV�GHWDLOV�RI�SUHVFULEHU��GUXJ��GRVDJH�DQG�GXUDWLRQ�RI�WUHDWPHQW�

$�SDWLHQW�LQIRUPDWLRQ�OHDÙHW�VKRXOG�EH�VXSSOLHG�WR�HYHU\�SDWLHQW�ZKHQ�D�V\VWHPLF�FRUWLFRVWHURLG�LV

SUHVFULEHG��3DWLHQWV�VKRXOG�HVSHFLDOO\�EH�DGYLVHG�RI�WKH�IROORZLQJ�

,PPXQRVXSSUHVVLRQ�3URORQJHG�FRXUVHV�RI�FRUWLFRVWHURLGV�FDQ�LQFUHDVH�VXVFHSWLELOLW\�WR�LQIHFWLRQ�DQG

VHULRXV�LQIHFWLRQV�FDQ�JR�XQUHFRJQLVHG��8QOHVV�DOUHDG\�LPPXQH��SDWLHQWV�DUH�DW�ULVN�RI�VHYHUH

FKLFNHQSR[�DQG�VKRXOG�DYRLG�FORVH�FRQWDFW�ZLWK�SHRSOH�ZKR�KDYH�FKLFNHQSR[�RU�VKLQJOHV��6LPLODUO\�

SUHFDXWLRQV�VKRXOG�DOVR�EH�WDNHQ�DJDLQVW�FRQWUDFWLQJ�PHDVOHV�

$GUHQDO�VXSSUHVVLRQ�,I�WKH�FRUWLFRVWHURLG�LV�JLYHQ�IRU�ORQJHU�WKDQ���ZHHNV��WUHDWPHQW�PXVW�QRW�EH

VWRSSHG�DEUXSWO\��$GUHQDO�VXSSUHVVLRQ�FDQ�ODVW�IRU�D�\HDU�RU�PRUH�DIWHU�VWRSSLQJ�WUHDWPHQW�DQG�WKH

SDWLHQW�PXVW�PHQWLRQ�WKH�FRXUVH�RI�FRUWLFRVWHURLG�ZKHQ�UHFHLYLQJ�WUHDWPHQW�IRU�DQ\�LOOQHVV�RU�LQMXU\�

0RRG�DQG�EHKDYLRXU�FKDQJHV�&RUWLFRVWHURLG�WUHDWPHQW��HVSHFLDOO\�ZLWK�KLJK�GRVHV��FDQ�DOWHU�PRRG

DQG�EHKDYLRXU�HDUO\�LQ�WUHDWPHQWÉWKH�SDWLHQW�FDQ�EHFRPH�FRQIXVHG��LUULWDEOH�DQG�VXIIHU�IURP

GHOXVLRQ�DQG�VXLFLGDO�WKRXJKWV��7KHVH�HIIHFWV�FDQ�DOVR�RFFXU�ZKHQ�FRUWLFRVWHURLG�WUHDWPHQW�LV�EHLQJ

ZLWKGUDZQ��0HGLFDO�DGYLFH�VKRXOG�EH�VRXJKW�LI�ZRUU\LQJ�SV\FKRORJLFDO�FKDQJHV�RFFXU�

p
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,VRWUHWLQRLQ���PJ�FDSVXOHV

6XPPDU\�RI�3URGXFW�&KDUDFWHULVWLFV�8SGDWHG����$SU������_�$OOLDQFH�3KDUPDFHXWLFDOV

�7KLV�PHGLFLQDO�SURGXFW�LV�VXEMHFW�WR�DGGLWLRQDO�PRQLWRULQJ��7KLV�ZLOO�DOORZ�TXLFN�LGHQWLILFDWLRQ�RI�QHZ�VDIHW\�LQIRUPDWLRQ�
+HDOWKFDUH�SURIHVVLRQDOV�DUH�DVNHG�WR�UHSRUW�DQ\�VXVSHFWHG�DGYHUVH�UHDFWLRQV��6HH�VHFWLRQ�����IRU�KRZ�WR�UHSRUW�DGYHUVH
UHDFWLRQV�

���1DPH�RI�WKH�PHGLFLQDO�SURGXFW
,VRWUHWLQRLQ���PJ�&DSVXOHV

5L]XGHUP���PJ�&DSVXOHV

���4XDOLWDWLYH�DQG�TXDQWLWDWLYH�FRPSRVLWLRQ
(DFK�FDSVXOH�FRQWDLQV���PJ�LVRWUHWLQRLQ�

([FLSLHQWV�ZLWK�NQRZQ�HIIHFW�

&RQWDLQV�VR\D�EHDQ�RLO��UHILQHG��K\GURJHQDWHG�DQG�SDUWLDOO\�K\GURJHQDWHG��PDOWLWRO�DQG�VRUELWRO�

)RU�WKH�IXOO�OLVW�RI�H[FLSLHQWV��VHH�VHFWLRQ�����

���3KDUPDFHXWLFDO�IRUP
&DSVXOHV��VRIW�

5HG�RUDQJH�VRIW�FDSVXOHV�PDUNHG�
3��
�

���&OLQLFDO�SDUWLFXODUV
6RPH�RI�WKH�VLGH�HIIHFWV�DVVRFLDWHG�ZLWK�WKH�XVH�RI�LVRWUHWLQRLQ�DUH�UHODWHG�WR�WKH�GRVH��7KH�VLGH�HIIHFWV�DUH�JHQHUDOO\
UHYHUVLEOH�DIWHU�FKDQJLQJ�WKH�GRVH�RU�VWRSSLQJ�WUHDWPHQW��KRZHYHU�VRPH�PD\�FRQWLQXH�DIWHU�WUHDWPHQW�KDV�VWRSSHG�

����7KHUDSHXWLF�LQGLFDWLRQV

6HYHUH�IRUPV�RI�DFQH��VXFK�DV�QRGXODU�RU�FRQJOREDWH�DFQH�RU�DFQH�DW�ULVN�RI�SHUPDQHQW�VFDUULQJ���UHVLVWDQW�WR�DGHTXDWH
FRXUVHV�RI�VWDQGDUG�WKHUDS\�ZLWK�V\VWHPLF�DQWLEDFWHULDOV�DQG�WRSLFDO�WKHUDS\�

����3RVRORJ\�DQG�PHWKRG�RI�DGPLQLVWUDWLRQ

3RVRORJ\

,VRWUHWLQRLQ�VKRXOG�RQO\�EH�SUHVFULEHG�E\�RU�XQGHU�WKH�VXSHUYLVLRQ�RI�SK\VLFLDQV�ZLWK�H[SHUWLVH�LQ�WKH�XVH�RI�V\VWHPLF
UHWLQRLGV�IRU�WKH�WUHDWPHQW�RI�VHYHUH�DFQH�DQG�D�IXOO�XQGHUVWDQGLQJ�RI�WKH�ULVNV�RI�LVRWUHWLQRLQ�WKHUDS\�DQG�PRQLWRULQJ
UHTXLUHPHQWV�

7KH�FDSVXOHV�VKRXOG�EH�WDNHQ�ZLWK�IRRG�RQFH�RU�WZLFH�GDLO\�

3DHGLDWULF�SRSXODWLRQ

,VRWUHWLQRLQ�LV�QRW�LQGLFDWHG�IRU�WKH�WUHDWPHQW�RI�SUHSXEHUWDO�DFQH�DQG�LV�QRW�UHFRPPHQGHG�LQ�SDWLHQWV�OHVV�WKDQ����\HDUV
RI�DJH�GXH�WR�D�ODFN�RI�GDWD�RQ�HIILFDF\�DQG�VDIHW\�

$GXOWV�LQFOXGLQJ�DGROHVFHQWV�DQG�WKH�HOGHUO\�

,VRWUHWLQRLQ�WKHUDS\�VKRXOG�EH�VWDUWHG�DW�D�GRVH�RI�����PJ�NJ�GDLO\��7KH�WKHUDSHXWLF�UHVSRQVH�WR�LVRWUHWLQRLQ�DQG�VRPH�RI
WKH�DGYHUVH�HIIHFWV�DUH�GRVH�UHODWHG�DQG�YDU\�EHWZHHQ�SDWLHQWV��7KLV�QHFHVVLWDWHV�LQGLYLGXDO�GRVDJH�DGMXVWPHQW�GXULQJ
WKHUDS\��)RU�PRVW�SDWLHQWV��WKH�GRVH�UDQJHV�IURP���������PJ�NJ�SHU�GD\�

/RQJ�WHUP�UHPLVVLRQ�DQG�UHODSVH�UDWHV�DUH�PRUH�FORVHO\�UHODWHG�WR�WKH�WRWDO�GRVH�DGPLQLVWHUHG�WKDQ�WR�HLWKHU�GXUDWLRQ�RI
WUHDWPHQW�RU�GDLO\�GRVH��,W�KDV�EHHQ�VKRZQ�WKDW�QR�VXEVWDQWLDO�DGGLWLRQDO�EHQHILW�LV�WR�EH�H[SHFWHG�EH\RQG�D�FXPXODWLYH
WUHDWPHQW�GRVH�RI���������PJ�NJ��7KH�GXUDWLRQ�RI�WUHDWPHQW�ZLOO�GHSHQG�RQ�WKH�LQGLYLGXDO�GDLO\�GRVH��$�WUHDWPHQW�FRXUVH
RI�������ZHHNV�LV�QRUPDOO\�VXIILFLHQW�WR�DFKLHYH�UHPLVVLRQ�

,Q�WKH�PDMRULW\�RI�SDWLHQWV��FRPSOHWH�FOHDULQJ�RI�WKH�DFQH�LV�REWDLQHG�ZLWK�D�VLQJOH�WUHDWPHQW�FRXUVH��,Q�WKH�HYHQW�RI�D
GHILQLWH�UHODSVH�D�IXUWKHU�FRXUVH�RI�LVRWUHWLQRLQ�WKHUDS\�PD\�EH�FRQVLGHUHG�XVLQJ�WKH�VDPH�GDLO\�GRVH�DQG�FXPXODWLYH
WUHDWPHQW�GRVH��$V�IXUWKHU�LPSURYHPHQW�RI�WKH�DFQH�FDQ�EH�REVHUYHG�XS�WR���ZHHNV�DIWHU�GLVFRQWLQXDWLRQ�RI�WUHDWPHQW��D
IXUWKHU�FRXUVH�RI�WUHDWPHQW�VKRXOG�QRW�EH�FRQVLGHUHG�XQWLO�DW�OHDVW�WKLV�SHULRG�KDV�HODSVHG�

3DWLHQWV�ZLWK�UHQDO�LPSDLUPHQW

,Q�SDWLHQWV�ZLWK�VHYHUH�UHQDO�LQVXIILFLHQF\�WUHDWPHQW�VKRXOG�EH�VWDUWHG�DW�D�ORZHU�GRVH��H�J�����PJ�GD\���7KH�GRVH�VKRXOG
WKHQ�EH�LQFUHDVHG�XS�WR���PJ�NJ�GD\�RU�XQWLO�WKH�SDWLHQW�LV�UHFHLYLQJ�WKH�PD[LPXP�WROHUDWHG�GRVH��VHH�VHFWLRQ����
�6SHFLDO�ZDUQLQJV�DQG�VSHFLDO�SUHFDXWLRQV�IRU�XVH���

3DWLHQWV�ZLWK�LQWROHUDQFH

,Q�SDWLHQWV�ZKR�VKRZ�VHYHUH�LQWROHUDQFH�WR�WKH�UHFRPPHQGHG�GRVH��WUHDWPHQW�PD\�EH�FRQWLQXHG�DW�D�ORZHU�GRVH�ZLWK�WKH
FRQVHTXHQFHV�RI�D�ORQJHU�WKHUDS\�GXUDWLRQ�DQG�D�KLJKHU�ULVN�RI�UHODSVH��,Q�RUGHU�WR�DFKLHYH�WKH�PD[LPXP�SRVVLEOH

 For use with question 14, please turn over: 
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HIILFDF\�LQ�WKHVH�SDWLHQWV�WKH�GRVH�VKRXOG�QRUPDOO\�EH�FRQWLQXHG�DW�WKH�KLJKHVW�WROHUDWHG�GRVH�

����&RQWUDLQGLFDWLRQV

,VRWUHWLQRLQ�LV�FRQWUDLQGLFDWHG�LQ�ZRPHQ�ZKR�DUH�SUHJQDQW�RU�EUHDVWIHHGLQJ���VHH�VHFWLRQ������)HUWLOLW\��SUHJQDQF\�DQG
ODFWDWLRQ���

,VRWUHWLQRLQ�LV�FRQWUDLQGLFDWHG�LQ�ZRPHQ�RI�FKLOGEHDULQJ�SRWHQWLDO�XQOHVV�DOO�RI�WKH�FRQGLWLRQV�RI�WKH�3UHJQDQF\�3UHYHQWLRQ
3URJUDPPH�DUH�PHW��VHH�VHFWLRQ������6SHFLDO�ZDUQLQJV�DQG�VSHFLDO�SUHFDXWLRQV�IRU�XVH���

,VRWUHWLQRLQ�LV�DOVR�FRQWUDLQGLFDWHG�LQ�SDWLHQWV�ZLWK�K\SHUVHQVLWLYLW\�WR�LVRWUHWLQRLQ�RU�WR�DQ\�RI�WKH�H[FLSLHQWV�OLVWHG�LQ
VHFWLRQ������7KLV�PHGLFLQH�FRQWDLQV�K\GURJHQDWHG�VR\D�EHDQ�RLO�DQG�UHILQHG�VR\D�EHDQ�RLO��7KHUHIRUH��WKLV�SURGXFW�LV
FRQWUDLQGLFDWHG�LQ�SDWLHQWV�ZKR�DUH�DOOHUJLF�WR�SHDQXWV�RU�VR\D�

,VRWUHWLQRLQ�LV�DOVR�FRQWUDLQGLFDWHG�LQ�SDWLHQWV�

��:LWK�KHSDWLF�LQVXIILFLHQF\

��:LWK�H[FHVVLYHO\�HOHYDWHG�EORRG�OLSLG�YDOXHV

��:LWK�K\SHUYLWDPLQRVLV�$

��5HFHLYLQJ�FRQFRPLWDQW�WUHDWPHQW�ZLWK�WHWUDF\FOLQHV��VHH�VHFWLRQ������,QWHUDFWLRQ�ZLWK�RWKHU�PHGLFLQDO�SURGXFWV�DQG�RWKHU
IRUPV�RI�LQWHUDFWLRQV��

����6SHFLDO�ZDUQLQJV�DQG�SUHFDXWLRQV�IRU�XVH

7HUDWRJHQLF�HIIHFWV

,VRWUHWLQRLQ�LV�D�SRZHUIXO�KXPDQ�WHUDWRJHQ�LQGXFLQJ�D�KLJK�IUHTXHQF\�RI�VHYHUH�DQG�OLIH�WKUHDWHQLQJ�ELUWK�GHIHFWV�

,VRWUHWLQRLQ�LV�VWULFWO\�FRQWUDLQGLFDWHG�LQ�

��3UHJQDQW�ZRPHQ

�:RPHQ�RI�FKLOGEHDULQJ�SRWHQWLDO�XQOHVV�DOO�RI�WKH�FRQGLWLRQV�RI�WKH�3UHJQDQF\�3UHYHQWLRQ�3URJUDPPH�DUH�PHW

3UHJQDQF\�3UHYHQWLRQ�3URJUDPPH

7KLV�PHGLFLQDO�SURGXFW�LV�7(5$72*(1,&

,VRWUHWLQRLQ�LV�FRQWUDLQGLFDWHG�LQ�ZRPHQ�RI�FKLOGEHDULQJ�SRWHQWLDO�XQOHVV�DOO�RI�WKH�IROORZLQJ�FRQGLWLRQV�RI�WKH�3UHJQDQF\
3UHYHQWLRQ�3URJUDPPH�DUH�PHW�

��6KH�KDV�VHYHUH�DFQH��VXFK�DV�QRGXODU�RU�FRQJOREDWH�DFQH�RU�DFQH�DW�ULVN�RI�SHUPDQHQW�VFDUULQJ��UHVLVWDQW�WR�DGHTXDWH
FRXUVHV�RI�VWDQGDUG�WKHUDS\�ZLWK�V\VWHPLF�DQWLEDFWHULDOV�DQG�WRSLFDO�WKHUDS\��VHH�VHFWLRQ������7KHUDSHXWLF�LQGLFDWLRQV���

��7KH�SRWHQWLDO�IRU�SUHJQDQF\�PXVW�EH�DVVHVVHG�IRU�DOO�IHPDOH�SDWLHQWV�

��6KH�XQGHUVWDQGV�WKH�WHUDWRJHQLF�ULVN�

��6KH�XQGHUVWDQGV�WKH�QHHG�IRU�ULJRURXV�IROORZ�XS��RQ�D�PRQWKO\�EDVLV�

��6KH�XQGHUVWDQGV�DQG�DFFHSWV�WKH�QHHG�IRU�HIIHFWLYH�FRQWUDFHSWLRQ��ZLWKRXW�LQWHUUXSWLRQ����PRQWK�EHIRUH�VWDUWLQJ
WUHDWPHQW��WKURXJKRXW�WKH�HQWLUH�GXUDWLRQ�RI�WUHDWPHQW�DQG�IRU���PRQWK�DIWHU�WKH�HQG�RI�WUHDWPHQW��$W�OHDVW�RQH�KLJKO\
HIIHFWLYH�PHWKRG�RI�FRQWUDFHSWLRQ��L�H�D�XVHU�LQGHSHQGHQW�IRUP��RU�WZR�FRPSOHPHQWDU\�XVHU�GHSHQGHQW�IRUPV�VKRXOG�EH
XVHG�

��,QGLYLGXDO�FLUFXPVWDQFHV�VKRXOG�EH�HYDOXDWHG�LQ�HDFK�FDVH��ZKHQ�FKRRVLQJ�WKH�FRQWUDFHSWLRQ�PHWKRG��LQYROYLQJ�WKH
SDWLHQW�LQ�WKH�GLVFXVVLRQ��WR�JXDUDQWHH�KHU�HQJDJHPHQW�DQG�FRPSOLDQFH�ZLWK�WKH�FKRVHQ�PHDVXUHV�

��(YHQ�LI�VKH�KDV�DPHQRUUKHD�VKH�PXVW�IROORZ�DOO�WKH�DGYLFH�RQ�HIIHFWLYH�FRQWUDFHSWLRQ�

��6KH�LV�LQIRUPHG�DQG�XQGHUVWDQGV�WKH�SRWHQWLDO�FRQVHTXHQFHV�RI�SUHJQDQF\�DQG�WKH�QHHG�WR�UDSLGO\�FRQVXOW�LI�WKHUH�LV�D
ULVN�RI�SUHJQDQF\�RU�LI�VKH�PLJKW�EH�SUHJQDQW�

��6KH�XQGHUVWDQGV�WKH�QHHG�DQG�DFFHSWV�WR�XQGHUJR�UHJXODU�SUHJQDQF\�WHVWLQJ�EHIRUH��LGHDOO\�PRQWKO\�GXULQJ�WUHDWPHQW
DQG���PRQWK�DIWHU�VWRSSLQJ�WUHDWPHQW�

��6KH�KDV�DFNQRZOHGJHG�WKDW�VKH�KDV�XQGHUVWRRG�WKH�KD]DUGV�DQG�QHFHVVDU\�SUHFDXWLRQV�DVVRFLDWHG�ZLWK�WKH�XVH�RI
LVRWUHWLQRLQ�

7KHVH�FRQGLWLRQV�DOVR�FRQFHUQ�ZRPHQ�ZKR�DUH�QRW�FXUUHQWO\�VH[XDOO\�DFWLYH�XQOHVV�WKH�SUHVFULEHU�FRQVLGHUV�WKDW�WKHUH
DUH�FRPSHOOLQJ�UHDVRQV�WR�LQGLFDWH�WKDW�WKHUH�LV�QR�ULVN�RI�SUHJQDQF\�

7KH�SUHVFULEHU�PXVW�HQVXUH�WKDW�

��7KH�SDWLHQW�FRPSOLHV�ZLWK�WKH�FRQGLWLRQV�IRU�SUHJQDQF\�SUHYHQWLRQ�DV�OLVWHG�DERYH��LQFOXGLQJ�FRQILUPDWLRQ�WKDW�VKH�KDV
DQ�DGHTXDWH�OHYHO�RI�XQGHUVWDQGLQJ�

��7KH�SDWLHQW�KDV�DFNQRZOHGJHG�WKH�DIRUHPHQWLRQHG�FRQGLWLRQV�
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��7KH�SDWLHQW�XQGHUVWDQGV�WKDW�VKH�PXVW�FRQVLVWHQWO\�DQG�FRUUHFWO\�XVH�RQH�KLJKO\�HIIHFWLYH�PHWKRG�RI�FRQWUDFHSWLRQ��L�H�
D�XVHU�LQGHSHQGHQW�IRUP��RU�WZR�FRPSOHPHQWDU\�XVHU�GHSHQGHQW�IRUPV�RI�FRQWUDFHSWLRQ��IRU�DW�OHDVW���PRQWK�SULRU�WR
VWDUWLQJ�WUHDWPHQW�DQG�LV�FRQWLQXLQJ�WR�XVH�HIIHFWLYH�FRQWUDFHSWLRQ�WKURXJKRXW�WKH�WUHDWPHQW�SHULRG�DQG�IRU�DW�OHDVW��
PRQWK�DIWHU�FHVVDWLRQ�RI�WUHDWPHQW�

��1HJDWLYH�SUHJQDQF\�WHVW�UHVXOWV�KDYH�EHHQ�REWDLQHG�EHIRUH��GXULQJ�DQG���PRQWK�DIWHU�WKH�HQG�RI�WUHDWPHQW��7KH�GDWHV
DQG�UHVXOWV�RI�SUHJQDQF\�WHVWV�VKRXOG�EH�GRFXPHQWHG�

,I�SUHJQDQF\�RFFXUV�LQ�D�ZRPDQ�WUHDWHG�ZLWK�LVRWUHWLQRLQ��WUHDWPHQW�PXVW�EH�VWRSSHG�DQG�WKH�SDWLHQW�VKRXOG�EH�UHIHUUHG
WR�D�SK\VLFLDQ�VSHFLDOLVHG�RU�H[SHULHQFHG�LQ�WHUDWRORJ\�IRU�HYDOXDWLRQ�DQG�DGYLFH�

,I�SUHJQDQF\�RFFXUV�DIWHU�VWRSSLQJ�WUHDWPHQW�WKHUH�UHPDLQV�D�ULVN�RI�VHYHUH�DQG�VHULRXV�PDOIRUPDWLRQ�RI�WKH�IRHWXV��7KLV
ULVN�SHUVLVWV�XQWLO�WKH�SURGXFW�KDV�EHHQ�FRPSOHWHO\�HOLPLQDWHG��ZKLFK�LV�ZLWKLQ�RQH�PRQWK�IROORZLQJ�WKH�HQG�RI�WUHDWPHQW�

&RQWUDFHSWLRQ

)HPDOH�SDWLHQWV�PXVW�EH�SURYLGHG�ZLWK�FRPSUHKHQVLYH�LQIRUPDWLRQ�RQ�SUHJQDQF\�SUHYHQWLRQ�DQG�VKRXOG�EH�UHIHUUHG�IRU
FRQWUDFHSWLYH�DGYLFH�LI�WKH\�DUH�QRW�XVLQJ�HIIHFWLYH�FRQWUDFHSWLRQ��,I�WKH�SUHVFULELQJ�SK\VLFLDQ�LV�QRW�LQ�D�SRVLWLRQ�WR
SURYLGH�VXFK�LQIRUPDWLRQ�WKH�SDWLHQW�VKRXOG�EH�UHIHUUHG�WR�WKH�UHOHYDQW�KHDOWKFDUH�SURIHVVLRQDO�

$V�D�PLQLPXP�UHTXLUHPHQW��IHPDOH�SDWLHQWV�RI�FKLOGEHDULQJ�SRWHQWLDO�SUHJQDQF\�PXVW�XVH�DW�OHDVW�RQH�KLJKO\�HIIHFWLYH
PHWKRG�RI�FRQWUDFHSWLRQ��L�H��D�XVHU�LQGHSHQGHQW�IRUP���RU�WZR�FRPSOHPHQWDU\�XVHU�GHSHQGHQW�IRUPV�RI�FRQWUDFHSWLRQ�
&RQWUDFHSWLRQ�VKRXOG�EH�XVHG�IRU�DW�OHDVW���PRQWK�SULRU�WR�VWDUWLQJ�WUHDWPHQW�WKURXJKRXW�WUHDWPHQW�DQG�FRQWLQXH�IRU�DW
OHDVW���PRQWK�DIWHU�VWRSSLQJ�WUHDWPHQW�ZLWK�LVRWUHWLQRLQ��HYHQ�LQ�SDWLHQWV�ZLWK�DPHQRUUKHD�

,QGLYLGXDO�FLUFXPVWDQFHV�VKRXOG�EH�HYDOXDWHG�LQ�HDFK�FDVH��ZKHQ�FKRRVLQJ�WKH�FRQWUDFHSWLRQ�PHWKRG�LQYROYLQJ�WKH
SDWLHQW�LQ�WKH�GLVFXVVLRQ��WR�JXDUDQWHH�KHU�HQJDJHPHQW�DQG�FRPSOLDQFH�ZLWK�WKH�FKRVHQ�PHDVXUHV�

3UHJQDQF\�WHVWLQJ

$FFRUGLQJ�WR�ORFDO�SUDFWLFH��PHGLFDOO\�VXSHUYLVHG�SUHJQDQF\�WHVWV�ZLWK�D�PLQLPXP�VHQVLWLYLW\�RI���P,8�P/�DUH
UHFRPPHQGHG�WR�EH�SHUIRUPHG��DV�IROORZV�

3ULRU�WR�VWDUWLQJ�WKHUDS\�

$W�OHDVW�RQH�PRQWK�DIWHU�WKH�SDWLHQW�KDV�VWDUWHG�XVLQJ�FRQWUDFHSWLRQ��DQG�VKRUWO\��SUHIHUDEO\�D�IHZ�GD\V��SULRU�WR�WKH�ILUVW
SUHVFULSWLRQ��WKH�SDWLHQW�VKRXOG�XQGHUJR�D�PHGLFDOO\�VXSHUYLVHG�SUHJQDQF\�WHVW��7KLV�WHVW�VKRXOG�HQVXUH�WKH�SDWLHQW�LV�QRW
SUHJQDQW�ZKHQ�VKH�VWDUWV�WUHDWPHQW�ZLWK�LVRWUHWLQRLQ�

)ROORZ�XS�YLVLWV

)ROORZ�XS�YLVLWV�VKRXOG�EH�DUUDQJHG�DW�UHJXODU�LQWHUYDOV��LGHDOO\�PRQWKO\��7KH�QHHG�IRU�UHSHDWHG�PHGLFDOO\�VXSHUYLVHG
SUHJQDQF\�WHVWV�HYHU\�PRQWK�VKRXOG�EH�GHWHUPLQHG�DFFRUGLQJ�WR�ORFDO�SUDFWLFH�LQFOXGLQJ�FRQVLGHUDWLRQ�RI�WKH�SDWLHQW
V
VH[XDO�DFWLYLW\�DQG�UHFHQW�PHQVWUXDO�KLVWRU\��DEQRUPDO�PHQVHV��PLVVHG�SHULRGV�RU�DPHQRUUKHD��DQG�PHWKRG�RI
FRQWUDFHSWLRQ��:KHUH�LQGLFDWHG��IROORZ�XS�SUHJQDQF\�WHVWV�VKRXOG�EH�SHUIRUPHG�RQ�WKH�GD\�RI�WKH�SUHVFULELQJ�YLVLW�RU�LQ
WKH���GD\V�SULRU�WR�WKH�YLVLW�WR�WKH�SUHVFULEHU�

(QG�RI�WUHDWPHQW

��PRQWK�DIWHU�VWRSSLQJ�WUHDWPHQW��ZRPHQ�VKRXOG�XQGHUJR�D�ILQDO�SUHJQDQF\�WHVW�WR�H[FOXGH�SUHJQDQF\�

3UHVFULELQJ�DQG�GLVSHQVLQJ�UHVWULFWLRQV

)RU�ZRPHQ�RI�FKLOGEHDULQJ�SRWHQWLDO��WKH�SUHVFULSWLRQ�GXUDWLRQ�RI�,VRWUHWLQRLQ�FDSVXOHV�VKRXOG�LGHDOO\�EH�OLPLWHG�WR����GD\V
LQ�RUGHU�WR�VXSSRUW�UHJXODU�IROORZ�XS��LQFOXGLQJ�SUHJQDQF\�WHVWLQJ�DQG�PRQLWRULQJ��,GHDOO\��SUHJQDQF\�WHVWLQJ��LVVXLQJ�D
SUHVFULSWLRQ�DQG�GLVSHQVLQJ�RI�,VRWUHWLQRLQ�FDSVXOHV�VKRXOG�RFFXU�RQ�WKH�VDPH�GD\��'LVSHQVLQJ�RI�LVRWUHWLQRLQ�VKRXOG
RFFXU�ZLWKLQ�D�PD[LPXP�RI���GD\V�RI�WKH�SUHVFULSWLRQ�

7KLV�PRQWKO\�IROORZ�XS�ZLOO�DOORZ�HQVXULQJ�WKDW�UHJXODU�SUHJQDQF\�WHVWLQJ�DQG�PRQLWRULQJ�LV�SHUIRUPHG�DQG�WKDW�WKH�SDWLHQW
LV�QRW�SUHJQDQW�EHIRUH�UHFHLYLQJ�WKH�QH[W�F\FOH�RI�PHGLFDWLRQ�

0DOH�SDWLHQWV

7KH�DYDLODEOH�GDWD�VXJJHVWV�WKDW�WKH�OHYHO�RI�PDWHUQDO�H[SRVXUH�IURP�WKH�VHPHQ�RI�WKH�SDWLHQWV�UHFHLYLQJ�LVRWUHWLQRLQ�LV
QRW�RI�D�VXIILFLHQW�PDJQLWXGH�WR�EH�DVVRFLDWHG�ZLWK�WKH�WHUDWRJHQLF�HIIHFWV�RI�LVRWUHWLQRLQ�

0DOH�SDWLHQWV�VKRXOG�EH�UHPLQGHG�WKDW�WKH\�PXVW�QRW�VKDUH�WKHLU�PHGLFDWLRQ�ZLWK�DQ\RQH��SDUWLFXODUO\�QRW�IHPDOHV�

$GGLWLRQDO�SUHFDXWLRQV

3DWLHQWV�VKRXOG�EH�LQVWUXFWHG�QHYHU�WR�JLYH�WKLV�PHGLFLQDO�SURGXFW�WR�DQRWKHU�SHUVRQ�DQG�WR�UHWXUQ�DQ\�XQXVHG�FDSVXOHV
WR�WKHLU�SKDUPDFLVW�DW�WKH�HQG�RI�WUHDWPHQW�

3DWLHQWV�VKRXOG�QRW�GRQDWH�EORRG�GXULQJ�WKHUDS\�DQG�IRU���PRQWK�IROORZLQJ�GLVFRQWLQXDWLRQ�RI�LVRWUHWLQRLQ�EHFDXVH�RI�WKH
SRWHQWLDO�ULVN�WR�WKH�IRHWXV�RI�D�SUHJQDQW�WUDQVIXVLRQ�UHFLSLHQW�

(GXFDWLRQDO�PDWHULDO

,Q�RUGHU�WR�DVVLVW�SUHVFULEHUV��SKDUPDFLVWV�DQG�SDWLHQWV�LQ�DYRLGLQJ�IRHWDO�H[SRVXUH�WR�LVRWUHWLQRLQ�WKH�0DUNHWLQJ
$XWKRULVDWLRQ�+ROGHU�ZLOO�SURYLGH�HGXFDWLRQDO�PDWHULDO�WR�UHLQIRUFH�WKH�ZDUQLQJV�DERXW�WKH�WHUDWRJHQLFLW\�RI�LVRWUHWLQRLQ��WR
SURYLGH�DGYLFH�RQ�FRQWUDFHSWLRQ�EHIRUH�WKHUDS\�LV�VWDUWHG�DQG�WR�SURYLGH�JXLGDQFH�RQ�WKH�QHHG�IRU�SUHJQDQF\�WHVWLQJ�
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)XOO�SDWLHQW�LQIRUPDWLRQ�DERXW�WKH�WHUDWRJHQLF�ULVN�DQG�WKH�VWULFW�SUHJQDQF\�SUHYHQWLRQ�PHDVXUHV�DV�VSHFLILHG�LQ�WKH
3UHJQDQF\�3UHYHQWLRQ�3URJUDPPH�VKRXOG�EH�JLYHQ�E\�WKH�SK\VLFLDQ�WR�DOO�SDWLHQWV��ERWK�PDOH�DQG�IHPDOH�

3V\FKLDWULF�GLVRUGHUV

'HSUHVVLRQ��GHSUHVVLRQ�DJJUDYDWHG��DQ[LHW\��DJJUHVVLYH�WHQGHQFLHV��PRRG�DOWHUDWLRQV��SV\FKRWLF�V\PSWRPV�DQG��YHU\
UDUHO\��VXLFLGDO�LGHDWLRQ��VXLFLGH�DWWHPSWV�DQG�VXLFLGH�KDYH�EHHQ�UHSRUWHG�LQ�SDWLHQWV�WUHDWHG�ZLWK�LVRWUHWLQRLQ��VHH�VHFWLRQ
�����8QGHVLUDEOH�HIIHFWV����3DUWLFXODU�FDUH�QHHGV�WR�EH�WDNHQ�LQ�SDWLHQWV�ZLWK�D�KLVWRU\�RI�GHSUHVVLRQ�DQG�DOO�SDWLHQWV
VKRXOG�EH�PRQLWRUHG�IRU�VLJQV�RI�GHSUHVVLRQ�DQG�UHIHUUHG�IRU�DSSURSULDWH�WUHDWPHQW�LI�QHFHVVDU\�

+RZHYHU��GLVFRQWLQXDWLRQ�RI�LVRWUHWLQRLQ�PD\�EH�LQVXIILFLHQW�WR�DOOHYLDWH�V\PSWRPV�DQG�WKHUHIRUH�IXUWKHU�SV\FKLDWULF�RU
SV\FKRORJLFDO�HYDOXDWLRQ�PD\�EH�QHFHVVDU\�

$ZDUHQHVV�E\�IDPLO\�RU�IULHQGV�PD\�EH�XVHIXO�WR�GHWHFW�PHQWDO�KHDOWK�GHWHULRUDWLRQ�

6NLQ�DQG�VXEFXWDQHRXV�WLVVXHV�GLVRUGHUV

$FXWH�H[DFHUEDWLRQ�RI�DFQH�LV�RFFDVLRQDOO\�VHHQ�GXULQJ�WKH�LQLWLDO�SHULRG�EXW�WKLV�VXEVLGHV�ZLWK�FRQWLQXHG�WUHDWPHQW�
XVXDOO\�ZLWKLQ������GD\V��DQG�XVXDOO\�GRHV�QRW�UHTXLUH�GRVH�DGMXVWPHQW�

([SRVXUH�WR�LQWHQVH�VXQOLJKW�RU�WR�89�UD\V�VKRXOG�EH�DYRLGHG��:KHUH�QHFHVVDU\�D�VXQ�SURWHFWLRQ�SURGXFW�ZLWK�D�KLJK
SURWHFWLRQ�IDFWRU�RI�DW�OHDVW�63)����VKRXOG�EH�XVHG�

$JJUHVVLYH�FKHPLFDO�GHUPDEUDVLRQ�DQG�FXWDQHRXV�ODVHU�WUHDWPHQW�VKRXOG�EH�DYRLGHG�LQ�SDWLHQWV�RQ�LVRWUHWLQRLQ�IRU�D
SHULRG�RI�����PRQWKV�DIWHU�WKH�HQG�RI�WKH�WUHDWPHQW�EHFDXVH�RI�WKH�ULVN�RI�K\SHUWURSKLF�VFDUULQJ�LQ�DW\SLFDO�DUHDV�DQG
PRUH�UDUHO\�SRVW�LQIODPPDWRU\�K\SHU�RU�K\SRSLJPHQWDWLRQ�LQ�WUHDWHG�DUHDV��:D[�GHSLODWLRQ�VKRXOG�EH�DYRLGHG�LQ�SDWLHQWV
RQ�LVRWUHWLQRLQ�IRU�DW�OHDVW�D�SHULRG�RI���PRQWKV�DIWHU�WUHDWPHQW�EHFDXVH�RI�WKH�ULVN�RI�HSLGHUPDO�VWULSSLQJ�

&RQFXUUHQW�DGPLQLVWUDWLRQ�RI�LVRWUHWLQRLQ�ZLWK�WRSLFDO�NHUDWRO\WLF�RU�H[IROLDWLYH�DQWL�DFQH�DJHQWV�VKRXOG�EH�DYRLGHG�DV�ORFDO
LUULWDWLRQ�PD\�LQFUHDVH��VHH�VHFWLRQ�����,QWHUDFWLRQ�ZLWK�RWKHU�PHGLFLQDO�SURGXFWV�DQG�RWKHU�IRUPV�RI�LQWHUDFWLRQ��

3DWLHQWV�VKRXOG�EH�DGYLVHG�WR�XVH�D�VNLQ�PRLVWXULVLQJ�RLQWPHQW�RU�FUHDP�DQG�D�OLS�EDOP�IURP�WKH�VWDUW�RI�WUHDWPHQW�DV
LVRWUHWLQRLQ�LV�OLNHO\�WR�FDXVH�GU\QHVV�RI�WKH�VNLQ�DQG�OLSV�

7KHUH�KDYH�EHHQ�SRVW�PDUNHWLQJ�UHSRUWV�RI�VHYHUH�VNLQ�UHDFWLRQV��H�J��HU\WKHPD�PXOWLIRUPH��(0���6WHYHQV�-RKQVRQ
V\QGURPH��6-6��DQG�WR[LF�HSLGHUPDO�QHFURO\VLV��7(1���DVVRFLDWHG�ZLWK�LVRWUHWLQRLQ�XVH��$V�WKHVH�HYHQWV�PD\�EH�GLIILFXOW
WR�GLVWLQJXLVK�IURP�RWKHU�VNLQ�UHDFWLRQV�WKDW�PD\�RFFXU��VHH�VHFWLRQ�������SDWLHQWV�VKRXOG�EH�DGYLVHG�RI�WKH�VLJQV�DQG
V\PSWRPV�DQG�PRQLWRUHG�FORVHO\�IRU�VHYHUH�VNLQ�UHDFWLRQV��,I�D�VHYHUH�VNLQ�UHDFWLRQ�LV�VXVSHFWHG��LVRWUHWLQRLQ�WUHDWPHQW
VKRXOG�EH�GLVFRQWLQXHG�

$OOHUJLF�5HDFWLRQV

$QDSK\ODFWLF�UHDFWLRQV�KDYH�EHHQ�UDUHO\�UHSRUWHG��LQ�VRPH�FDVHV�DIWHU�SUHYLRXV�WRSLFDO�H[SRVXUH�WR�UHWLQRLGV��$OOHUJLF
FXWDQHRXV�UHDFWLRQV�DUH�UHSRUWHG�LQIUHTXHQWO\��6HULRXV�FDVHV�RI�DOOHUJLF�YDVFXOLWLV��RIWHQ�ZLWK�SXUSXUD��EUXLVHV�DQG�UHG
SDWFKHV��RI�WKH�H[WUHPLWLHV�DQG�H[WUDFXWDQHRXV�LQYROYHPHQW�KDYH�EHHQ�UHSRUWHG��6HYHUH�DOOHUJLF�UHDFWLRQV�QHFHVVLWDWH
LQWHUUXSWLRQ�RI�WKHUDS\�DQG�FDUHIXO�PRQLWRULQJ�

(\H�GLVRUGHUV

'U\�H\HV��FRUQHDO�RSDFLWLHV��GHFUHDVHG�QLJKW�YLVLRQ�DQG�NHUDWLWLV�XVXDOO\�UHVROYH�DIWHU�GLVFRQWLQXDWLRQ�RI�WKHUDS\��'U\�H\HV
FDQ�EH�KHOSHG�E\�WKH�DSSOLFDWLRQ�RI�D�OXEULFDWLQJ�H\H�RLQWPHQW�RU�E\�WKH�DSSOLFDWLRQ�RI�WHDU�UHSODFHPHQW�WKHUDS\�

,QWROHUDQFH�WR�FRQWDFW�OHQVHV�PD\�RFFXU�ZKLFK�PD\�QHFHVVLWDWH�WKH�SDWLHQW�WR�ZHDU�JODVVHV�GXULQJ�WUHDWPHQW�

'HFUHDVHG�QLJKW�YLVLRQ�KDV�DOVR�EHHQ�UHSRUWHG�DQG�WKH�RQVHW�LQ�VRPH�SDWLHQWV�ZDV�VXGGHQ��VHH�VHFWLRQ������(IIHFWV�RQ
DELOLW\�WR�GULYH�DQG�WR�XVH�PDFKLQHV����3DWLHQWV�H[SHULHQFLQJ�YLVXDO�GLIILFXOWLHV�VKRXOG�EH�UHIHUUHG�IRU�DQ�H[SHUW
RSKWKDOPRORJLFDO�RSLQLRQ��:LWKGUDZDO�RI�LVRWUHWLQRLQ�PD\�EH�QHFHVVDU\�

0XVFXOR�VNHOHWDO�DQG�FRQQHFWLYH�WLVVXH�GLVRUGHUV

0\DOJLD��DUWKUDOJLD�DQG�LQFUHDVHG�VHUXP�FUHDWLQH�SKRVSKRNLQDVH�YDOXHV�KDYH�EHHQ�UHSRUWHG�LQ�SDWLHQWV�UHFHLYLQJ
LVRWUHWLQRLQ��SDUWLFXODUO\�LQ�WKRVH�XQGHUWDNLQJ�YLJRURXV�SK\VLFDO�DFWLYLW\��VHH�VHFWLRQ������8QGHVLUDEOH�HIIHFWV����,Q�VRPH
FDVHV��WKLV�PD\�SURJUHVV�WR�SRWHQWLDOO\�OLIH�WKUHDWHQLQJ�UKDEGRP\RO\VLV�

%RQH�FKDQJHV�LQFOXGLQJ�SUHPDWXUH�HSLSK\VHDO�FORVXUH��K\SHURVWRVLV��DQG�FDOFLILFDWLRQ�RI�WHQGRQV�DQG�OLJDPHQWV�KDYH
RFFXUUHG�DIWHU�VHYHUDO�\HDUV�RI�DGPLQLVWUDWLRQ�DW�YHU\�KLJK�GRVHV�IRU�WUHDWLQJ�GLVRUGHUV�RI�NHUDWLQLVDWLRQ��7KH�GRVH�OHYHOV�
GXUDWLRQ�RI�WUHDWPHQW�DQG�WRWDO�FXPXODWLYH�GRVH�LQ�WKHVH�SDWLHQWV�JHQHUDOO\�IDU�H[FHHGHG�WKRVH�UHFRPPHQGHG�IRU�WKH
WUHDWPHQW�RI�DFQH�

%HQLJQ�LQWUDFUDQLDO�K\SHUWHQVLRQ

&DVHV�RI�EHQLJQ�LQWUDFUDQLDO�K\SHUWHQVLRQ�KDYH�EHHQ�UHSRUWHG��VRPH�RI�ZKLFK�LQYROYHG�FRQFRPLWDQW�XVH�RI�WHWUDF\FOLQHV
�VHH�VHFWLRQV������&RQWUDLQGLFDWLRQV��DQG������,QWHUDFWLRQV�ZLWK�RWKHU�PHGLFLQDO�SURGXFWV�DQG�RWKHU�IRUPV�RI�LQWHUDFWLRQ���
6LJQV�DQG�V\PSWRPV�RI�EHQLJQ�LQWUDFUDQLDO�K\SHUWHQVLRQ�LQFOXGH�KHDGDFKH��QDXVHD�DQG�YRPLWLQJ��YLVXDO�GLVWXUEDQFHV
DQG�SDSLOORHGHPD��3DWLHQWV�ZKR�GHYHORS�EHQLJQ�LQWUDFUDQLDO�K\SHUWHQVLRQ�VKRXOG�GLVFRQWLQXH�LVRWUHWLQRLQ�LPPHGLDWHO\�

+HSDWRELOLDU\�GLVRUGHUV

/LYHU�HQ]\PHV�VKRXOG�EH�FKHFNHG�EHIRUH�WUHDWPHQW����PRQWK�DIWHU�WKH�VWDUW�RI�WUHDWPHQW��DQG�VXEVHTXHQWO\�DW���PRQWKO\
LQWHUYDOV�XQOHVV�PRUH�IUHTXHQW�PRQLWRULQJ�LV�FOLQLFDOO\�LQGLFDWHG��7UDQVLHQW�DQG�UHYHUVLEOH�LQFUHDVHV�LQ�OLYHU�WUDQVDPLQDVHV
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KDYH�EHHQ�UHSRUWHG��,Q�PDQ\�FDVHV�WKHVH�FKDQJHV�KDYH�EHHQ�ZLWKLQ�WKH�QRUPDO�UDQJH�DQG�YDOXHV�KDYH�UHWXUQHG�WR
EDVHOLQH�OHYHOV�GXULQJ�WUHDWPHQW��+RZHYHU��LQ�WKH�HYHQW�RI�SHUVLVWHQW�FOLQLFDOO\�UHOHYDQW�HOHYDWLRQ�RI�WUDQVDPLQDVH�OHYHOV�
UHGXFWLRQ�RI�WKH�GRVH�RU�GLVFRQWLQXDWLRQ�RI�WUHDWPHQW�VKRXOG�EH�FRQVLGHUHG�

5HQDO�LQVXIILFLHQF\

5HQDO�LQVXIILFLHQF\�DQG�UHQDO�IDLOXUH�GR�QRW�DIIHFW�WKH�SKDUPDFRNLQHWLFV�RI�LVRWUHWLQRLQ��7KHUHIRUH��LVRWUHWLQRLQ�FDQ�EH
JLYHQ�WR�SDWLHQWV�ZLWK�UHQDO�LQVXIILFLHQF\��+RZHYHU��LW�LV�UHFRPPHQGHG�WKDW�SDWLHQWV�DUH�VWDUWHG�RQ�D�ORZ�GRVH�DQG�WLWUDWHG
XS�WR�WKH�PD[LPXP�WROHUDWHG�GRVH��VHH�VHFWLRQ������3RVRORJ\�DQG�0HWKRG�RI�$GPLQLVWUDWLRQ���

/LSLG�0HWDEROLVP

6HUXP�OLSLGV��IDVWLQJ�YDOXHV��VKRXOG�EH�FKHFNHG�EHIRUH�WUHDWPHQW����PRQWK�DIWHU�WKH�VWDUW�RI�WUHDWPHQW��DQG�VXEVHTXHQWO\
DW���PRQWKO\�LQWHUYDOV�XQOHVV�PRUH�IUHTXHQW�PRQLWRULQJ�LV�FOLQLFDOO\�LQGLFDWHG��(OHYDWHG�VHUXP�OLSLG�YDOXHV�XVXDOO\�UHWXUQ
WR�QRUPDO�RQ�UHGXFWLRQ�RI�WKH�GRVH�RU�GLVFRQWLQXDWLRQ�RI�WUHDWPHQW�DQG�PD\�DOVR�UHVSRQG�WR�GLHWDU\�PHDVXUHV�

,VRWUHWLQRLQ�KDV�EHHQ�DVVRFLDWHG�ZLWK�DQ�LQFUHDVH�LQ�SODVPD�WULJO\FHULGH�OHYHOV��,VRWUHWLQRLQ�VKRXOG�EH�GLVFRQWLQXHG�LI
K\SHUWULJO\FHULGDHPLD�FDQQRW�EH�FRQWUROOHG�DW�DQ�DFFHSWDEOH�OHYHO�RU�LI�V\PSWRPV�RI�SDQFUHDWLWLV�RFFXU��VHH�VHFWLRQ����
�8QGHVLUDEOH�HIIHFWV����/HYHOV�LQ�H[FHVV�RI����PJ�G/�RU��PPRO�/�DUH�VRPHWLPHV�DVVRFLDWHG�ZLWK�DFXWH�SDQFUHDWLWLV�
ZKLFK�PD\�EH�IDWDO�

*DVWURLQWHVWLQDO�GLVRUGHUV

,VRWUHWLQRLQ�KDV�EHHQ�DVVRFLDWHG�ZLWK�LQIODPPDWRU\�ERZHO�GLVHDVH��LQFOXGLQJ�UHJLRQDO�LOHLWLV��LQ�SDWLHQWV�ZLWKRXW�D�SULRU
KLVWRU\�RI�LQWHVWLQDO�GLVRUGHUV��3DWLHQWV�H[SHULHQFLQJ�VHYHUH��KDHPRUUKDJLF��GLDUUKRHD�VKRXOG�GLVFRQWLQXH�LVRWUHWLQRLQ
LPPHGLDWHO\�

)UXFWRVH�LQWROHUDQFH

,VRWUHWLQRLQ�FDSVXOHV�FRQWDLQ�VRUELWRO�DQG�PDOWLWRO��3DWLHQWV�ZLWK�UDUH�KHUHGLWDU\�SUREOHPV�RI�IUXFWRVH�LQWROHUDQFH�VKRXOG
QRW�WDNH�WKLV�PHGLFLQH�

+LJK�5LVN�3DWLHQWV

,Q�SDWLHQWV�ZLWK�GLDEHWHV��REHVLW\��DOFRKROLVP�RU�D�OLSLG�PHWDEROLVP�GLVRUGHU�XQGHUJRLQJ�WUHDWPHQW�ZLWK�LVRWUHWLQRLQ��PRUH
IUHTXHQW�FKHFNV�RI�VHUXP�YDOXHV�IRU�OLSLGV�DQG�RU�EORRG�JOXFRVH�PD\�EH�QHFHVVDU\��(OHYDWHG�IDVWLQJ�EORRG�VXJDUV�KDYH
EHHQ�UHSRUWHG��DQG�QHZ�FDVHV�RI�GLDEHWHV�KDYH�EHHQ�GLDJQRVHG�GXULQJ�LVRWUHWLQRLQ�WKHUDS\�

����,QWHUDFWLRQ�ZLWK�RWKHU�PHGLFLQDO�SURGXFWV�DQG�RWKHU�IRUPV�RI�LQWHUDFWLRQ

3DWLHQWV�VKRXOG�QRW�WDNH�YLWDPLQ�$�DV�FRQFXUUHQW�PHGLFDWLRQ�GXH�WR�WKH�ULVN�RI�GHYHORSLQJ�K\SHUYLWDPLQRVLV�$�

&DVHV�RI�EHQLJQ�LQWUDFUDQLDO�K\SHUWHQVLRQ��SVHXGRWXPRU�FHUHEUL��KDYH�EHHQ�UHSRUWHG�ZLWK�FRQFRPLWDQW�XVH�RI�LVRWUHWLQRLQ
DQG�WHWUDF\FOLQHV��7KHUHIRUH��FRQFRPLWDQW�WUHDWPHQW�ZLWK�WHWUDF\FOLQHV�PXVW�EH�DYRLGHG��VHH�VHFWLRQ����
�&RQWUDLQGLFDWLRQV��DQG�VHFWLRQ������6SHFLDO�ZDUQLQJV�DQG�VSHFLDO�SUHFDXWLRQV�IRU�XVH���

&RQFXUUHQW�DGPLQLVWUDWLRQ�RI�LVRWUHWLQRLQ�ZLWK�WRSLFDO�NHUDWRO\WLF�RU�H[IROLDWLYH�DQWL�DFQH�DJHQWV�VKRXOG�EH�DYRLGHG�DV�ORFDO
LUULWDWLRQ�PD\�LQFUHDVH��VHH�VHFWLRQ�����6SHFLDO�ZDUQLQJV�DQG�VSHFLDO�SUHFDXWLRQV�IRU�XVH��

����)HUWLOLW\��SUHJQDQF\�DQG�ODFWDWLRQ

3UHJQDQF\

3UHJQDQF\�LV�DQ�DEVROXWH�FRQWUDLQGLFDWLRQ�WR�WUHDWPHQW�ZLWK�LVRWUHWLQRLQ��VHH�VHFWLRQ������&RQWUDLQGLFDWLRQV���
:RPHQ�RI�FKLOGEHDULQJ�SRWHQWLDO�KDYH�WR�XVH�HIIHFWLYH�FRQWUDFHSWLRQ�RQH�PRQWK�EHIRUH��GXULQJ�DQG�XS�WR�RQH
PRQWK�DIWHU�WUHDWPHQW��,I�SUHJQDQF\�GRHV�RFFXU�LQ�VSLWH�RI�WKHVH�SUHFDXWLRQV�GXULQJ�WUHDWPHQW�ZLWK�LVRWUHWLQRLQ
RU�LQ�WKH�PRQWK�IROORZLQJ��WKHUH�LV�D�JUHDW�ULVN�RI�YHU\�VHYHUH�DQG�VHULRXV�PDOIRUPDWLRQ�RI�WKH�IRHWXV�

7KH�IRHWDO�PDOIRUPDWLRQV�DVVRFLDWHG�ZLWK�H[SRVXUH�WR�LVRWUHWLQRLQ�LQFOXGH�FHQWUDO�QHUYRXV�V\VWHP�DEQRUPDOLWLHV
�K\GURFHSKDOXV��FHUHEHOODU�PDOIRUPDWLRQ�DEQRUPDOLWLHV��PLFURFHSKDO\���IDFLDO�G\VPRUSKLD��FOHIW�SDODWH��H[WHUQDO�HDU
DEQRUPDOLWLHV��DEVHQFH�RI�H[WHUQDO�HDU��VPDOO�RU�DEVHQW�H[WHUQDO�DXGLWRU\�FDQDOV���H\H�DEQRUPDOLWLHV��PLFURSKWKDOPLD��
FDUGLRYDVFXODU�DEQRUPDOLWLHV��FRQRWUXQFDO�PDOIRUPDWLRQV�VXFK�DV�WHWUDORJ\�RI�)DOORW��WUDQVSRVLWLRQ�RI�JUHDW�YHVVHOV��VHSWDO
GHIHFWV���WK\PXV�JODQG�DEQRUPDOLW\�DQG�SDUDWK\URLG�JODQG�DEQRUPDOLWLHV��7KHUH�LV�DOVR�DQ�LQFUHDVHG�LQFLGHQFH�RI
VSRQWDQHRXV�DERUWLRQ�

,I�SUHJQDQF\�RFFXUV�LQ�D�ZRPDQ�WUHDWHG�ZLWK�LVRWUHWLQRLQ��WUHDWPHQW�PXVW�EH�VWRSSHG�DQG�WKH�SDWLHQW�VKRXOG�EH�UHIHUUHG
WR�D�SK\VLFLDQ�VSHFLDOLVHG�RU�H[SHULHQFHG�LQ�WHUDWRORJ\�IRU�HYDOXDWLRQ�DQG�DGYLFH�

%UHDVW�IHHGLQJ

,VRWUHWLQRLQ�LV�KLJKO\�OLSRSKLOLF��WKHUHIRUH�WKH�SDVVDJH�RI�LVRWUHWLQRLQ�LQWR�KXPDQ�PLON�LV�YHU\�OLNHO\��'XH�WR�WKH�SRWHQWLDO�IRU
DGYHUVH�HIIHFWV�LQ�WKH�FKLOG�H[SRVHG�YLD�PRWKHUV
�PLON��WKH�XVH�RI�LVRWUHWLQRLQ�LV�FRQWUDLQGLFDWHG�LQ�QXUVLQJ�PRWKHUV�

)HUWLOLW\

,VRWUHWLQRLQ��LQ�WKHUDSHXWLF�GRVDJHV��GRHV�QRW�DIIHFW�WKH�QXPEHU��PRWLOLW\�DQG�PRUSKRORJ\�RI�VSHUP�DQG�GRHV�QRW
MHRSDUGLVH�WKH�IRUPDWLRQ�DQG�GHYHORSPHQW�RI�WKH�HPEU\R�RQ�WKH�SDUW�RI�WKH�PHQ�WDNLQJ�LVRWUHWLQRLQ�
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����(IIHFWV�RQ�DELOLW\�WR�GULYH�DQG�XVH�PDFKLQHV

,VRWUHWLQRLQ�FRXOG�SRWHQWLDOO\�KDYH�DQ�LQIOXHQFH�RQ�WKH�DELOLW\�WR�GULYH�DQG�XVH�PDFKLQHV��$�QXPEHU�RI�FDVHV�RI�GHFUHDVHG
QLJKW�YLVLRQ�KDYH�RFFXUUHG�GXULQJ�LVRWUHWLQRLQ�WKHUDS\�DQG�LQ�UDUH�LQVWDQFHV�KDYH�SHUVLVWHG�DIWHU�WKHUDS\��VHH�VHFWLRQ����
�6SHFLDO�ZDUQLQJV�DQG�VSHFLDO�SUHFDXWLRQV�IRU�XVH��DQG�VHFWLRQ������8QGHVLUDEOH�HIIHFWV����%HFDXVH�WKH�RQVHW�LQ�VRPH
SDWLHQWV�ZDV�VXGGHQ��SDWLHQWV�VKRXOG�EH�DGYLVHG�RI�WKLV�SRWHQWLDO�SUREOHP�DQG�ZDUQHG�WR�EH�FDXWLRXV�ZKHQ�GULYLQJ�RU
RSHUDWLQJ�PDFKLQHV�

'URZVLQHVV��GL]]LQHVV�DQG�YLVXDO�GLVWXUEDQFHV�KDYH�EHHQ�UHSRUWHG�YHU\�UDUHO\��3DWLHQWV�VKRXOG�EH�ZDUQHG�WKDW�LI�WKH\
H[SHULHQFH�WKHVH�HIIHFWV��WKH\�VKRXOG�QRW�GULYH��RSHUDWH�PDFKLQHU\�RU�WDNH�SDUW�LQ�DQ\�RWKHU�DFWLYLWLHV�ZKHUH�WKH
V\PSWRPV�FRXOG�SXW�HLWKHU�WKHPVHOYHV�RU�RWKHUV�DW�ULVN�

����8QGHVLUDEOH�HIIHFWV

6RPH�RI�WKH�VLGH�HIIHFWV�DVVRFLDWHG�ZLWK�WKH�XVH�RI�LVRWUHWLQRLQ�DUH�GRVH�UHODWHG��7KH�VLGH�HIIHFWV�DUH�JHQHUDOO\�UHYHUVLEOH
DIWHU�DOWHULQJ�WKH�GRVH�RU�GLVFRQWLQXDWLRQ�RI�WUHDWPHQW��KRZHYHU�VRPH�PD\�SHUVLVW�DIWHU�WUHDWPHQW�KDV�VWRSSHG��7KH
IROORZLQJ�V\PSWRPV�DUH�WKH�PRVW�FRPPRQO\�UHSRUWHG�XQGHVLUDEOH�HIIHFWV�ZLWK�LVRWUHWLQRLQ��GU\QHVV�RI�WKH�VNLQ��GU\QHVV�RI
WKH�PXFRVDH�H�J��RI�WKH�OLSV��FKHLOLWLV���WKH�QDVDO�PXFRVD��HSLVWD[LV��DQG�WKH�H\HV��FRQMXQFWLYLWLV��

,QIHFWLRQV�

9HU\�5DUH������������ *UDP�SRVLWLYH��PXFRFXWDQHRXV��EDFWHULDO�LQIHFWLRQ

%ORRG�DQG�O\PSKDWLF�V\VWHP�GLVRUGHUV�

9HU\�FRPPRQ��������

&RPPRQ����������������

9HU\�5DUH�����������

$QDHPLD��5HG�EORRG�FHOO�VHGLPHQWDWLRQ�UDWH�LQFUHDVHG��7KURPERF\WRSHQLD�
7KURPERF\WRVLV

1HXWURSHQLD

/\PSKDGHQRSDWK\

,PPXQH�V\VWHP�GLVRUGHUV�

5DUH������������������ $OOHUJLF�VNLQ�UHDFWLRQ��$QDSK\ODFWLF�UHDFWLRQV��+\SHUVHQVLWLYLW\

0HWDEROLVP�DQG�QXWULWLRQ�GLVRUGHUV�

9HU\�5DUH����������� 'LDEHWHV�PHOOLWXV��+\SHUXULFDHPLD

3V\FKLDWULF�GLVRUGHUV�

5DUH�������������������

9HU\�5DUH�����������

'HSUHVVLRQ��'HSUHVVLRQ�DJJUDYDWHG��$JJUHVVLYH�WHQGHQFLHV��$Q[LHW\��0RRG
DOWHUDWLRQV

$EQRUPDO�EHKDYLRXU��3V\FKRWLF�GLVRUGHU��6XLFLGDO�LGHDWLRQ��6XLFLGH�DWWHPSW�
6XLFLGH

1HUYRXV�V\VWHP�GLVRUGHUV�

&RPPRQ���������������

9HU\�5DUH������������

+HDGDFKH

%HQLJQ�LQWUDFUDQLDO�K\SHUWHQVLRQ��&RQYXOVLRQV��'URZVLQHVV��'L]]LQHVV

(\H�GLVRUGHUV�

9HU\�FRPPRQ��������

9HU\�5DUH�����������

%OHSKDULWLV��&RQMXQFWLYLWLV��'U\�H\H��(\H�LUULWDWLRQ

%OXUUHG�YLVLRQ��&DWDUDFW��&RORXU�EOLQGQHVV��FRORXU�YLVLRQ�GHILFLHQFLHV���&RQWDFW
OHQV�LQWROHUDQFH��&RUQHDO�RSDFLW\��'HFUHDVHG�QLJKW�YLVLRQ��.HUDWLWLV�
3DSLOORHGHPD��DV�VLJQ�RI�EHQLJQ�LQWUDFUDQLDO�K\SHUWHQVLRQ���3KRWRSKRELD�
9LVXDO�GLVWXUEDQFHV

(DU�DQG�ODE\ULQWK�GLVRUGHUV�

9HU\�5DUH������������ +HDULQJ�LPSDLUHG

9DVFXODU�GLVRUGHUV�

9HU\�5DUH����������� 9DVFXOLWLV��IRU�H[DPSOH�:HJHQHU
V�JUDQXORPDWRVLV��DOOHUJLF�YDVFXOLWLV�
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5HVSLUDWRU\��WKRUDFLF�DQG�PHGLDVWLQDO�GLVRUGHUV�

&RPPRQ���������������

9HU\�5DUH�����������

(SLVWD[LV��1DVDO�GU\QHVV��1DVRSKDU\QJLWLV

%URQFKRVSDVP��SDUWLFXODUO\�LQ�SDWLHQWV�ZLWK�DVWKPD���+RDUVHQHVV

*DVWURLQWHVWLQDO�GLVRUGHUV�

9HU\�5DUH����������� &ROLWLV��,OHLWLV��'U\�WKURDW��*DVWURLQWHVWLQDO�KDHPRUUKDJH��KDHPRUUKDJLF
GLDUUKRHD�DQG�LQIODPPDWRU\�ERZHO�GLVHDVH��1DXVHD��3DQFUHDWLWLV��VHH�VHFWLRQ
�����6SHFLDO�ZDUQLQJV�DQG�VSHFLDO�SUHFDXWLRQV�IRU�XVH��

+HSDWRELOLDU\�GLVRUGHUV�

9HU\�FRPPRQ��������

9HU\�5DUH�����������

7UDQVDPLQDVH�LQFUHDVHG��VHH�VHFWLRQ������6SHFLDO�ZDUQLQJV�DQG�VSHFLDO
SUHFDXWLRQV�IRU�XVH��

+HSDWLWLV

6NLQ�DQG�VXEFXWDQHRXV�WLVVXHV�GLVRUGHUV�

9HU\�FRPPRQ��������

5DUH���O��������O������

9HU\�5DUH������������

)UHTXHQF\�XQNQRZQ

&KHLOLWLV��'HUPDWLWLV��'U\�VNLQ��/RFDOLVHG�H[IROLDWLRQ��3UXULWXV��5DVK
HU\WKHPDWRXV��6NLQ�IUDJLOLW\��ULVN�RI�IULFWLRQDO�WUDXPD�

$ORSHFLD

$FQH�IXOPLQDQV��$FQH�DJJUDYDWHG��DFQH�IODUH���(U\WKHPD��IDFLDO���([DQWKHPD�
+DLU�GLVRUGHUV��+LUVXWLVP��1DLO�G\VWURSK\��3DURQ\FKLD��3KRWRVHQVLWLYLW\�UHDFWLRQ�
3\RJHQLF�JUDQXORPD��6NLQ�K\SHUSLJPHQWDWLRQ��6ZHDWLQJ�LQFUHDVHG

(U\WKHPD�PXOWLIRUPH��6WHYHQV�-RKQVRQ�6\QGURPH��WR[LF�HSLGHUPDO�QHFURO\VLV�

0XVFXOR�VNHOHWDO�DQG�FRQQHFWLYH�WLVVXH�GLVRUGHUV�

9HU\�FRPPRQ��������

9HU\�5DUH������������

)UHTXHQF\�XQNQRZQ�

$UWKUDOJLD��P\DOJLD��EDFN�SDLQ��SDUWLFXODUO\�LQ�FKLOGUHQ�DQG�DGROHVFHQW�SDWLHQWV�

$UWKULWLV��&DOFLQRVLV��FDOFLILFDWLRQ�RI�OLJDPHQWV�DQG�WHQGRQV���(SLSK\VHV
SUHPDWXUH�IXVLRQ��([RVWRVLV���K\SHURVWRVLV���5HGXFHG�ERQH�GHQVLW\��7HQGRQLWLV

5KDEGRP\RO\VLV

5HQDO�DQG�XULQDU\�GLVRUGHUV�

9HU\�5DUH������������
*ORPHUXORQHSKULWLV

5HSURGXFWLYH�V\VWHP�DQG�EUHDVW�GLVRUGHUV�

)UHTXHQF\�XQNQRZQ 6H[XDO�G\VIXQFWLRQ�LQFOXGLQJ�HUHFWLOH�G\VIXQFWLRQ�DQG�GHFUHDVHG�OLELGR�
*\QDHFRPDVWLD

*HQHUDO�GLVRUGHUV�DQG�DGPLQLVWUDWLRQ�VLWH�FRQGLWLRQV�

9HU\�5DUH������������ *UDQXODWLRQ�WLVVXH��LQFUHDVHG�IRUPDWLRQ�RI���0DODLVH

,QYHVWLJDWLRQV�

9HU\�FRPPRQ��������

&RPPRQ����������������

9HU\�5DUH�����������

%ORRG�WULJO\FHULGHV�LQFUHDVHG��+LJK�GHQVLW\�OLSRSURWHLQ�GHFUHDVHG

%ORRG�FKROHVWHURO�LQFUHDVHG��%ORRG�JOXFRVH�LQFUHDVHG��+DHPDWXULD��3URWHLQXULD

%ORRG�FUHDWLQH�SKRVSKRNLQDVH�LQFUHDVHG

�FDQQRW�EH�HVWLPDWHG�IURP�WKH�DYDLODEOH�GDWD

5HSRUWLQJ�RI�VXVSHFWHG�DGYHUVH�UHDFWLRQV

5HSRUWLQJ�VXVSHFWHG�DGYHUVH�UHDFWLRQV�DIWHU�DXWKRULVDWLRQ�RI�WKH�PHGLFLQDO�SURGXFW�LV�LPSRUWDQW��,W�DOORZV�FRQWLQXHG
PRQLWRULQJ�RI�WKH�EHQHILW�ULVN�EDODQFH�RI�WKH�PHGLFLQDO�SURGXFW��+HDOWKFDUH�SURIHVVLRQDOV�DUH�DVNHG�WR�UHSRUW�DQ\
VXVSHFWHG�DGYHUVH�UHDFWLRQV�YLD�WKH�<HOORZ�&DUG�6FKHPH�DW��ZZZ�PKUD�JRY�XN�\HOORZFDUG�
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����2YHUGRVH

,VRWUHWLQRLQ�LV�D�GHULYDWLYH�RI�YLWDPLQ�$��$OWKRXJK�WKH�DFXWH�WR[LFLW\�RI�LVRWUHWLQRLQ�LV�ORZ��VLJQV�RI�K\SHUYLWDPLQRVLV�$�FRXOG
DSSHDU�LQ�FDVHV�RI�DFFLGHQWDO�RYHUGRVH��0DQLIHVWDWLRQV�RI�DFXWH�YLWDPLQ�$�WR[LFLW\�LQFOXGH�VHYHUH�KHDGDFKH��QDXVHD�RU
YRPLWLQJ��GURZVLQHVV��LUULWDELOLW\�DQG�SUXULWXV��6LJQV�DQG�V\PSWRPV�RI�DFFLGHQWDO�RU�GHOLEHUDWH�RYHUGRVDJH�ZLWK
LVRWUHWLQRLQ�ZRXOG�SUREDEO\�EH�VLPLODU��7KHVH�V\PSWRPV�ZRXOG�EH�H[SHFWHG�WR�EH�UHYHUVLEOH�DQG�WR�VXEVLGH�ZLWKRXW�WKH
QHHG�IRU�WUHDWPHQW�

���3KDUPDFRORJLFDO�SURSHUWLHV
����3KDUPDFRG\QDPLF�SURSHUWLHV

3KDUPDFRWKHUDSHXWLF�JURXS��5HWLQRLGV�IRU�WUHDWPHQW�RI�DFQH�

$7&�FRGH��'��%$��

0HFKDQLVP�RI�DFWLRQ

,VRWUHWLQRLQ�LV�D�VWHUHRLVRPHU�RI�DOO�WUDQV�UHWLQRLF�DFLG��WUHWLQRLQ���7KH�H[DFW�PHFKDQLVP�RI�DFWLRQ�RI�LVRWUHWLQRLQ�KDV�QRW
\HW�EHHQ�HOXFLGDWHG�LQ�GHWDLO��EXW�LW�KDV�EHHQ�HVWDEOLVKHG�WKDW�WKH�LPSURYHPHQW�REVHUYHG�LQ�WKH�FOLQLFDO�SLFWXUH�RI�VHYHUH
DFQH�LV�DVVRFLDWHG�ZLWK�VXSSUHVVLRQ�RI�VHEDFHRXV�JODQG�DFWLYLW\�DQG�D�KLVWRORJLFDOO\�GHPRQVWUDWHG�UHGXFWLRQ�LQ�WKH�VL]H
RI�WKH�VHEDFHRXV�JODQGV��)XUWKHUPRUH��D�GHUPDO�DQWL�LQIODPPDWRU\�HIIHFW�RI�LVRWUHWLQRLQ�KDV�EHHQ�HVWDEOLVKHG�

&OLQLFDO�HIILFDF\�DQG�VDIHW\

+\SHUFRUQLILFDWLRQ�RI�WKH�HSLWKHOLDO�OLQLQJ�RI�WKH�SLORVHEDFHRXV�XQLW�OHDGV�WR�VKHGGLQJ�RI�FRUQHRF\WHV�LQWR�WKH�GXFW�DQG
EORFNDJH�E\�NHUDWLQ�DQG�H[FHVV�VHEXP��7KLV�LV�IROORZHG�E\�IRUPDWLRQ�RI�D�FRPHGRQH�DQG��HYHQWXDOO\��LQIODPPDWRU\
OHVLRQV��,VRWUHWLQRLQ�LQKLELWV�SUROLIHUDWLRQ�RI�VHERF\WHV�DQG�DSSHDUV�WR�DFW�LQ�DFQH�E\�UH�VHWWLQJ�WKH�RUGHUO\�SURJUDP�RI
GLIIHUHQWLDWLRQ��6HEXP�LV�D�PDMRU�VXEVWUDWH�IRU�WKH�JURZWK�RI�3URSLRQLEDFWHULXP�DFQHV�VR�WKDW�UHGXFHG�VHEXP�SURGXFWLRQ
LQKLELWV�EDFWHULDO�FRORQLVDWLRQ�RI�WKH�GXFW�

����3KDUPDFRNLQHWLF�SURSHUWLHV

$EVRUSWLRQ

7KH�DEVRUSWLRQ�RI�LVRWUHWLQRLQ�IURP�WKH�JDVWUR�LQWHVWLQDO�WUDFW�LV�YDULDEOH�DQG�GRVH�OLQHDU�RYHU�WKH�WKHUDSHXWLF�UDQJH��7KH 
DEVROXWH�ELRDYDLODELOLW\�RI�LVRWUHWLQRLQ�KDV�QRW�EHHQ�GHWHUPLQHG��VLQFH�WKH�FRPSRXQG�LV�QRW�DYDLODEOH�DV�DQ�LQWUDYHQRXV 
SUHSDUDWLRQ�IRU�KXPDQ�XVH��EXW�H[WUDSRODWLRQ�IURP�GRJ�VWXGLHV�ZRXOG�VXJJHVW�D�IDLUO\�ORZ�DQG�YDULDEOH�V\VWHPLF 
ELRDYDLODELOLW\��:KHQ�LVRWUHWLQRLQ�LV�WDNHQ�ZLWK�IRRG��WKH�ELRDYDLODELOLW\�LV�GRXEOHG�UHODWLYH�WR�IDVWLQJ�FRQGLWLRQV�

'LVWULEXWLRQ

,VRWUHWLQRLQ�LV�H[WHQVLYHO\�ERXQG�WR�SODVPD�SURWHLQV��PDLQO\�DOEXPLQ���������

7KH�YROXPH�RI�GLVWULEXWLRQ�RI�LVRWUHWLQRLQ�LQ�PDQ�KDV�QRW�EHHQ�GHWHUPLQHG�VLQFH�LVRWUHWLQRLQ�LV�QRW�DYDLODEOH�DV�DQ 
LQWUDYHQRXV�SUHSDUDWLRQ�IRU�KXPDQ�XVH��,Q�KXPDQV�OLWWOH�LQIRUPDWLRQ�LV�DYDLODEOH�RQ�WKH�GLVWULEXWLRQ�RI�LVRWUHWLQRLQ�LQWR 
WLVVXH��&RQFHQWUDWLRQV�RI�LVRWUHWLQRLQ�LQ�WKH�HSLGHUPLV�DUH�RQO\�KDOI�RI�WKRVH�LQ�VHUXP��3ODVPD�FRQFHQWUDWLRQV�RI 
LVRWUHWLQRLQ�DUH�DERXW�����WLPHV�WKRVH�RI�ZKROH�EORRG�GXH�WR�SRRU�SHQHWUDWLRQ�RI�LVRWUHWLQRLQ�LQWR�UHG�EORRG�FHOOV�

%LRWUDQVIRUPDWLRQ

$IWHU�RUDO�DGPLQLVWUDWLRQ�RI�LVRWUHWLQRLQ��WKUHH�PDMRU�PHWDEROLWHV�KDYH�EHHQ�LGHQWLILHG�LQ�SODVPD����R[R�LVRWUHWLQRLQ� 
WUHWLQRLQ���DOO�WUDQV�UHWLQRLF�DFLG���DQG���R[R�WUHWLQRLQ��7KHVH�PHWDEROLWHV�KDYH�VKRZQ�ELRORJLFDO�DFWLYLW\�LQ�VHYHUDO�LQ�YLWUR 
WHVWV����R[R�LVRWUHWLQRLQ�KDV�EHHQ�VKRZQ�LQ�D�FOLQLFDO�VWXG\�WR�EH�D�VLJQLILFDQW�FRQWULEXWRU�WR�WKH�DFWLYLW\�RI�LVRWUHWLQRLQ 
�UHGXFWLRQ�LQ�VHEXP�H[FUHWLRQ�UDWH�GHVSLWH�QR�HIIHFW�RQ�SODVPD�OHYHOV�RI�LVRWUHWLQRLQ�DQG�WUHWLQRLQ���2WKHU�PLQRU 
PHWDEROLWHV�LQFOXGHV�JOXFXURQLGH�FRQMXJDWHV��7KH�PDMRU�PHWDEROLWH�LV���R[R�LVRWUHWLQRLQ�ZLWK�SODVPD�FRQFHQWUDWLRQV�DW 
VWHDG\�VWDWH�WKDW�DUH�����WLPHV�KLJKHU�WKDQ�WKRVH�RI�WKH�SDUHQW�FRPSRXQG�

,VRWUHWLQRLQ�DQG�WUHWLQRLQ��DOO�WUDQV�UHWLQRLF�DFLG��DUH�UHYHUVLEO\�PHWDEROLVHG��LQWHUFRQYHUWHG���DQG�WKH�PHWDEROLVP�RI 
WUHWLQRLQ�LV�WKHUHIRUH�OLQNHG�ZLWK�WKDW�RI�LVRWUHWLQRLQ��,W�KDV�EHHQ�HVWLPDWHG�WKDW��������RI�DQ�LVRWUHWLQRLQ�GRVH�LV 
PHWDEROLVHG�E\�LVRPHULVDWLRQ�

(QWHURKHSDWLF�FLUFXODWLRQ�PD\�SOD\�D�VLJQLILFDQW�UROH�LQ�WKH�SKDUPDFRNLQHWLFV�RI�LVRWUHWLQRLQ�LQ�PDQ��,Q�YLWUR�PHWDEROLVP 
VWXGLHV�KDYH�GHPRQVWUDWHG�WKDW�VHYHUDO�&<3�HQ]\PHV�DUH�LQYROYHG�LQ�WKH�PHWDEROLVP�RI�LVRWUHWLQRLQ�WR���R[R�LVRWUHWLQRLQ 
DQG�WUHWLQRLQ��1R�VLQJOH�LVRIRUP�DSSHDUV�WR�KDYH�D�SUHGRPLQDQW�UROH��,VRWUHWLQRLQ�DQG�LWV�PHWDEROLWHV�GR�QRW�VLJQLILFDQWO\ 
DIIHFW�&<3�DFWLYLW\�

(OLPLQDWLRQ

$IWHU�RUDO�DGPLQLVWUDWLRQ�RI�UDGLRODEHOOHG�LVRWUHWLQRLQ�DSSUR[LPDWHO\�HTXDO�IUDFWLRQV�RI�WKH�GRVH�ZHUH�UHFRYHUHG�LQ�XULQH 
DQG�IDHFHV��)ROORZLQJ�RUDO�DGPLQLVWUDWLRQ�RI�LVRWUHWLQRLQ��WKH�WHUPLQDO�HOLPLQDWLRQ�KDOI�OLIH�RI�XQFKDQJHG�GUXJ�LQ�SDWLHQWV 
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YDOXH�RI����KRXUV�
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Read all of this leaflet carefully before you 
start taking this medicine because it 
contains important information for you.
■ Keep this leaflet. You may need to read it

again.
■ If you have any further questions, ask

your doctor or pharmacist.
■  This medicine has been prescribed for

you only. Do not pass it on to others. It
may harm them, even if their signs of
illness are the same as yours.

■ If you get any side effects, talk to your
doctor or pharmacist. This includes any
possible side effects not listed in this
leaflet. See section 4.

What is in this leaflet
1. What Levothyroxine Oral Solution is

and what it is used for
2. What you need to know before you

take Levothyroxine Oral Solution
3. How to take Levothyroxine Oral

Solution
4. Possible side effects
5. How to store Levothyroxine Oral

Solution
6. Contents of the pack and other

information

1. What Levothyroxine Oral Solution
is and what it is used for

Levothyroxine Oral Solution contains 
levothyroxine which is used to treat 
hypothyroidism, a condition in which the 
thyroid gland is underactive and so does 
not make enough thyroxine for the body’s 
needs. 
Levothyroxine Oral Solution is also used to 
treat thyroid cancer and diffuse non toxic 
goitre or Hashimoto’s thyroiditis, conditions 
in which the thyroid gland becomes 
enlarged causing a swelling in the front of 
the neck.

2. What you need to know before
you take Levothyroxine Oral
Solution

Do not take Levothyroxine Oral Solution:
■ if you are allergic to levothyroxine or any

of the other ingredients of this medicine
(listed in section 6)

■ if you suffer from underactive adrenal
glands and you do not have adequate
corticosteroid cover

■ if you have a history of heart attack
(acute myocardial infarction),
inflammation of the heart muscle (acute
myocarditis) or inflammation of the sac
surrounding the heart (acute pericarditis)

■ if you are pregnant do not take this
medicine in combination with medicines
to treat hyperthyroidism (see the section
on Pregnancy and breast-feeding).

Warnings and precautions 
Talk to your doctor before taking 
Levothyroxine Oral Solution:
■ if you have heart disease, problems with

your circulation or high blood pressure
■ if you are suffering from an overactive

thyroid gland (hyperthyroidism), an
underactive adrenal gland, diabetes, or
have had an underactive thyroid gland for
some time.

Other medicines and Levothyroxine Oral 
Solution
Please tell your doctor or pharmacist if you 
are taking, have recently taken or might 
take any other medicines, including 
medicines without a prescription. 
Levothyroxine can interfere with the action 
of some other drugs and some drugs can 
have an effect on levothyroxine. In 
particular tell your doctor or pharmacist if 
you take the following drugs: 
■ medication to stop your blood clotting

(for example warfarin)
■ medication for depression (for example

sertraline, imipramine, amitriptyline)
■ medication for epilepsy (for example

phenytoin, phenobarbital,
carbamazepine)

■ medication for diabetes
■ rifampicin (for infections, particularly

tuberculosis)
■ digoxin or amiodarone (for your heart)
■ propranolol (for high blood pressure),

lovastatin (for high cholesterol levels) or
phenylbutazone or aspirin (anti-
inflammatory drugs)

■ oestrogen, oestrogen containing products
and oral contraceptives, androgens or
corticosteroids

■ sucralfate, cimetidine or aluminium
hydroxide for a stomach ulcer,
colestyramine to lower your cholesterol
levels, or calcium carbonate or iron
supplements

■ chloroquine or proguanil for the
prevention of malaria

■ protease inhibitors (for example ritonavir,
indinavir and lopinavir) used to treat HIV

■ ritonavir (used to control HIV and chronic
hepatitis C virus)

■ sevelamer (used to treat high levels of
phosphate in the blood in patients with
renal failure)

■ tyrosine kinase inhibitors (for example
imatinib and sunitinib) used to treat
cancer

■ propylthiouracil (used to treat
hyperthyroidism)

■ beta-sympathomimetics (used to treat
low blood pressure)

■ glucocorticoids (steroid hormones used
to treat adrenal insufficiency and other
diseases)

■ soy-containing products (these can
decrease absorption of levothyroxine).

Let your doctor or pharmacist know. 
Levothyroxine Oral Solution can be taken 
with these medicines but not at the same 
time. 
If you go into hospital to have an operation, 
tell the anaesthetist or the medical staff 
that you are taking Levothyroxine Oral 
Solution. It may react with an anaesthetic 
(ketamine) which you may be given before 
an operation. 

Levothyroxine Oral Solution with food, 
drink and alcohol
You should take your Levothyroxine Oral 
Solution on an empty stomach, usually 
before breakfast.

Pregnancy and breast-feeding
Ask your doctor or pharmacist for advice 
before taking any medicine. 
If you are pregnant or breast-feeding, think 
you may be pregnant or are planning to 
have a baby, ask your doctor or pharmacist 
for advice before taking this medicine.
If you are pregnant while taking this 
medicine your doctor will monitor you 
closely.

Driving and using machines
Levothyroxine Oral Solution is unlikely to 
affect your ability to drive or to operate 
machinery.

Levothyroxine Oral Solution contains 
sodium methyl parahydroxybenzoate 
and glycerol 
Levothyroxine Oral Solution contains 
sodium methyl parahydroxybenzoate (E219) 
which may cause allergic reactions 
(possibly delayed). It also contains glycerol 
which may cause headache, stomach upset 
and diarrhoea.

3. How to take Levothyroxine Oral
Solution

Always take this medicine exactly as your 
doctor has told you. Check with your doctor 
if you are not sure. Levothyroxine Oral 
Solution should be swallowed.
Your doctor will have decided what dose 
you should take each day depending on 
your condition. Your doctor will take blood 
samples at regular intervals to monitor your 
response to treatment.
If you are switching from the oral solution 
to the tablet version of levothyroxine or 
from the tablet version to the oral solution 
of levothyroxine your doctor will monitor 
you more closely.

Administration
You should take your Levothyroxine Oral 
Solution on an empty stomach, usually 
before breakfast. For hypothyroidism the 
usual daily dosages are: 

Adults and children over 12 years: 
The starting dose is 50 to 100 micrograms 
(mcg) a day, increasing by 25 to 50 
micrograms every 3-4 weeks, until you are 
taking the right amount for your condition. 
The usual maintenance dose is 100 to 200 
micrograms daily. For diffuse non toxic 
goitre or Hashimoto’s thyroiditis the 
recommended dose is 50-200 micrograms 
(mcg) per day. 
For the treatment of thyroid cancer the 
recommended dose is 150-300 micrograms 
(mcg) per day.

Older patients (over 50 years of age):
The starting dose is 12.5 micrograms (mcg) a 
day, increasing by 12.5 micrograms every 2 
weeks until the correct dose is obtained. 
The usual final dose is between 50 and 200 
micrograms daily. This dose also applies to 
patients with severe hypothyroidism, and to 
those with heart disease.

Children under 12 years: 
The dose for children depends on their age 
or weight. They will be monitored to make 
sure they get the right dose. The following 
is a guide: 

Age Micrograms per kg 
bodyweight

Up to 1 month 5-10 micrograms

Over 1 month 5 micrograms

The duration of treatment is usually for life 
if you are being treated for hypothyroidism, 
non toxic diffuse goitre or Hashimoto’s 
thyroiditis.
Please use the oral syringe provided to 
deliver your specific dose (see instructions 
below). The syringe can be used to measure 
your dose by drawing the liquid to the 
correct mark on the syringe. For example if 
your dose is 50 micrograms daily then the 
corresponding volume would be: 
For the 25 micrograms/5ml strength – 
2 x 5ml (10ml in total) 
For the 50 micrograms/5ml strength – 5ml 
For the 100 micrograms/5ml strength – 2.5 ml
For the 125 micrograms/5ml strength – 2 ml
Levothyroxine can be taken using an oral 
syringe. 

How to use the oral syringe: 
1. Shake the bottle well, making sure the

cap is firmly on the bottle.
2. Remove the cap. Note: Keep the cap

nearby to close the bottle after each use.
3. Push the plastic adaptor into the neck of

the bottle. Note: The adaptor must
always stay in the bottle.

4. Take the syringe and check the plunger is
fully down.

5. Keep the bottle upright and insert the
oral syringe firmly into the plastic
adaptor.

6. Turn the whole bottle with the syringe
upside down.

7. Slowly pull the plunger down fully so
that the syringe fills with medicine. Push
the plunger back up completely to expel
any large air bubbles that may be
trapped inside the oral syringe.

8. Then pull the plunger slowly back to the
volume you need for your dose.

9. Turn the whole bottle with the syringe
the right way up and take the syringe out
of the bottle.

10. The dose of medicine can now be
swallowed directly from the oral syringe.
Please ensure that you are sitting
upright and the plunger must be pushed
slowly to allow you to swallow the dose.

11. Replace the child resistant cap after use,
leaving the adaptor in place.

12. Cleaning: After use, wipe the outside of
the syringe with a dry, clean tissue.

Note: If necessary, Levothyroxine Oral 
Solution can be administered via a 
nasogastric feeding tube that should be 
rinsed twice with 10 ml of water 
immediately after administration.

If you take more Levothyroxine Oral 
Solution than you should
If you accidentally take an overdose of your 
medicine, either call your doctor straight 
away, or go to your nearest hospital 
casualty department. Symptoms of overdose 

Package leaflet: Information for the user

Levothyroxine 25 micrograms/5ml Oral Solution
Levothyroxine 50 micrograms/5ml Oral Solution
Levothyroxine 100 micrograms/5ml Oral Solution
Levothyroxine 125 micrograms/5ml Oral Solution
Levothyroxine sodium
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include fever, irregular heartbeat, muscle 
cramps, headache, restlessness, flushing, 
sweating or diarrhoea. Always take any 
remaining medicine, the container and the 
label with you, so that the medicine can 
be identified.

If you forget to take Levothyroxine Oral 
Solution
If you forget to take your medicine, take 
your dose when you remember and then 
take your next dose at the usual time. Do 
not take a double dose to make up for a 
forgotten dose. If you have forgotten several 
doses tell your doctor when you have your 
next check-up or blood test. 

If you stop taking Levothyroxine Oral 
Solution
It can be dangerous to stop taking your 
medicine without your doctor’s advice. 
If you are worried ask your doctor or 
pharmacist for advice.
If you have any further questions on the use 
of this medicine, ask your doctor.

4. Possible side effects
Like all medicines, this medicine can cause 
side effects, although not everybody gets 
them. These usually happen if the dose you 
are taking is too high.
Tell your doctor if you have any of the 
following side effects while you are taking 
this medicine. 
If any of the following happen, stop 
taking Levothyroxine Oral Solution and 
tell your doctor immediately or go to the 
casualty department at your nearest 
hospital 
■ swelling of the hands, feet, ankles, face,

lips, mouth or throat which may cause
difficulty in swallowing or breathing

■ hives
■ fainting
■ yellowing of the skin and eyes also

called jaundice.
These are all very serious side effects. If you 
have them, you may have a serious allergic 
reaction to Levothyroxine Oral Solution. You 
may need urgent medical attention or 
hospitalisation. All of these very serious 
side effects are very rare. 
Tell your doctor if you notice any of the 
following: Fast or irregular heartbeats, 
palpitations, chest pain, muscle cramps or 
weakness, headache, restlessness, 
excitability, flushing, sweating, diarrhoea, 
vomiting, fever, menstruation problems, 
tremor, sleeplessness, heat intolerance and 
excessive weight loss. Rash, itching and 
puffiness may also occur.
Very rarely, if far too much Levothyroxine 
Oral Solution has been taken in one go or 
over many years, the heart may fail and 
coma and death have been reported. If you 
feel unwell in any other way, tell your doctor 
as soon as you can. 

Additional side effects in children
Children may have some hair loss at the 
beginning of treatment, however this is 
usually temporary and the hair returns. 
Do not be alarmed by this list of possible 
events. You may not have any of them.
If you get any side effects, talk to your 
doctor or pharmacist. This includes any side 
effects not listed in this leaflet.

Reporting of side effects
If you get any side effects, talk to your 
doctor or pharmacist. This includes any 
possible side effects not listed in this 
leaflet. You can also report side effects 
directly via the Yellow Card Scheme:
Website: www.yellowcard.mhra.gov.uk 
By reporting side effects you can help 
provide more information on the safety of 
this medicine.

5. How to store Levothyroxine
Oral Solution

Keep this medicine out of the sight and 
reach of children.
Do not store above 25˚C. 
Store in the original package in order to 
protect from light.
Dispose of any remaining medicine 2 
months after opening.
Do not use this medicine after the expiry 
date which is stated on the label and carton 
after EXP (month, year). The expiry date 
refers to the last day of that month.
Levothyroxine Oral Solution is colourless 
and odourless. Do not use this medicine if 
you notice that the solution has a colour 
and/or an odour. Talk to your pharmacist. 
Do not throw away any medicines via 
wastewater or household waste. Ask your 
pharmacist how to throw away medicines 
you no longer use. These measures will help 
protect the environment.

6. Contents of the pack and other
information

What Levothyroxine Oral Solution contains 
■ The active substance is levothyroxine

sodium. Each 5 ml of oral solution
contains levothyroxine equivalent to
levothyroxine sodium 25 micrograms, 50
micrograms, 100 micrograms or 125
micrograms.

■ It also contains the following inactive
ingredients: glycerol, citric acid
anhydrous, sodium methyl
parahydroxybenzoate (E219), citric acid
10% and purified water.

What Levothyroxine Oral Solution looks 
like and contents of the pack
Levothyroxine Oral Solution is a clear, 
colourless and odourless liquid. Each bottle 
contains 100ml of oral solution. 
Levothyroxine Oral Solution is packed in an 
amber glass bottle, with a child-resistant, 
tamper-evident screw cap. A 5ml graduated 
oral dosing syringe and a “press-in” syringe/
bottle adaptor are also provided. 

Marketing Authorisation Holder
Creo Pharma Limited 
Felsted Business Centre 
Felsted 
Essex 
CM6 3LY 
United Kingdom

Manufacturer
Quantum Pharmaceutical Limited 
Quantum House 
Hobson Industrial Estate 
Hobson 
Newcastle Upon Tyne 
NE16 6EA 
United Kingdom

This leaflet was last revised in November 
2018
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+HSDULQ�VRGLXP�������,�8��PO�6ROXWLRQ�IRU�LQMHFWLRQ�RU�FRQFHQWUDWH�IRU�VROXWLRQ�IRU
LQIXVLRQ��ZLWKRXW�SUHVHUYDWLYH�

6XPPDU\�RI�3URGXFW�&KDUDFWHULVWLFV�8SGDWHG����2FW������_�:RFNKDUGW�8.�/WG

���1DPH�RI�WKH�PHGLFLQDO�SURGXFW
0RQRSDULQ�������,�8��PO�6ROXWLRQ�IRU�LQMHFWLRQ�RU�FRQFHQWUDWH�IRU�VROXWLRQ�IRU�LQIXVLRQ�RU�+HSDULQ�VRGLXP�������,�8��PO
6ROXWLRQ�IRU�LQMHFWLRQ�RU�FRQFHQWUDWH�IRU�VROXWLRQ�IRU�LQIXVLRQ

���4XDOLWDWLYH�DQG�TXDQWLWDWLYH�FRPSRVLWLRQ
+HSDULQ�VRGLXP�������,�8��PO��������,�8��LQ��PO���������,�8��LQ��PO�

)RU�WKH�IXOO�OLVW�RI�H[FLSLHQWV��VHH�VHFWLRQ����

���3KDUPDFHXWLFDO�IRUP
6ROXWLRQ�IRU�LQMHFWLRQ�RU�FRQFHQWUDWH�IRU�VROXWLRQ�IRU�LQIXVLRQ

$�FRORXUOHVV�RU�VWUDZ�FRORXUHG�OLTXLG��IUHH�IURP�WXUELGLW\�DQG�IURP�PDWWHU�WKDW�GHSRVLWV�RQ�VWDQGLQJ�

���&OLQLFDO�SDUWLFXODUV
����7KHUDSHXWLF�LQGLFDWLRQV

3URSK\OD[LV�RI�GHHS�YHLQ�WKURPERVLV�DQG�SXOPRQDU\�HPEROLVP

7UHDWPHQW�RI�GHHS�YHLQ�WKURPERVLV��SXOPRQDU\�HPEROLVP��XQVWDEOH�DQJLQD�SHFWRULV�DQG�DFXWH�SHULSKHUDO�DUWHULDO
RFFOXVLRQ�

3URSK\OD[LV�RI�PXUDO�WKURPERVLV�IROORZLQJ�P\RFDUGLDO�LQIDUFWLRQ�

,Q�H[WUDFRUSRUHDO�FLUFXODWLRQ�DQG�KDHPRGLDO\VLV�

����3RVRORJ\�DQG�PHWKRG�RI�DGPLQLVWUDWLRQ

5RXWH�RI�DGPLQLVWUDWLRQ

%\�FRQWLQXRXV�LQWUDYHQRXV�LQIXVLRQ�LQ����JOXFRVH�RU������VRGLXP�FKORULGH�RU�E\�LQWHUPLWWHQW�LQWUDYHQRXV�LQMHFWLRQ��RU�E\
VXEFXWDQHRXV�LQMHFWLRQ�

$V�WKH�HIIHFWV�RI�KHSDULQ�DUH�VKRUW�OLYHG��DGPLQLVWUDWLRQ�E\�LQWUDYHQRXV�LQIXVLRQ�RU�VXEFXWDQHRXV�LQMHFWLRQ�LV�SUHIHUDEOH�WR
LQWHUPLWWHQW�LQWUDYHQRXV�LQMHFWLRQV�

5HFRPPHQGHG�GRVDJH

3URSK\OD[LV�RI�GHHS�YHLQ�WKURPERVLV�DQG�SXOPRQDU\�HPEROLVP

$GXOWV�

��KRXUV�SUH�RSHUDWLYHO\� ������XQLWV�VXEFXWDQHRXVO\

IROORZHG�E\� ������XQLWV�VXEFXWDQHRXVO\�HYHU\������KRXUV��IRU������GD\V�RU�XQWLO�WKH�SDWLHQW�LV�IXOO\
DPEXODQW�

1R�ODERUDWRU\�PRQLWRULQJ�VKRXOG�EH�QHFHVVDU\�GXULQJ�ORZ�GRVH�KHSDULQ�SURSK\OD[LV��,I�PRQLWRULQJ�LV�FRQVLGHUHG
GHVLUDEOH��DQWL�;D�DVVD\V�VKRXOG�EH�XVHG�DV�WKH�DFWLYDWHG�SDUWLDO�WKURPERSODVWLQ�WLPH��$377��LV�QRW�VLJQLILFDQWO\
SURORQJHG�

'XULQJ�SUHJQDQF\� ���������������XQLWV�HYHU\����KRXUV��VXEFXWDQHRXVO\��DGMXVWHG�DFFRUGLQJ�WR�$377�RU�DQWL�
;D�DVVD\�

(OGHUO\�

'RVDJH�UHGXFWLRQ�DQG�PRQLWRULQJ�RI�$377�PD\�EH�DGYLVDEOH�

&KLOGUHQ�

1R�GRVDJH�UHFRPPHQGDWLRQV�

7UHDWPHQW�RI�GHHS�YHLQ�WKURPERVLV�DQG�SXOPRQDU\�HPEROLVP�

$GXOWV�

/RDGLQJ�GRVH� ������XQLWV�LQWUDYHQRXVO\���������XQLWV�PD\�EH�UHTXLUHG�LQ�VHYHUH�SXOPRQDU\�HPEROLVP�

0DLQWHQDQFH� ������������XQLWV�KRXU�E\�LQWUDYHQRXV�LQIXVLRQ�
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RU���������������XQLWV����KRXUO\�VXEFXWDQHRXVO\�
RU��������������XQLWV���KRXUO\�E\�LQWUDYHQRXV�LQMHFWLRQ�

(OGHUO\�

'RVDJH�UHGXFWLRQ�PD\�EH�DGYLVDEOH�

&KLOGUHQ�DQG�VPDOO�DGXOWV�

/RDGLQJ�GRVH� ���XQLWV�NJ�LQWUDYHQRXVO\

0DLQWHQDQFH� ������XQLWV�NJ�KRXU�E\�LQWUDYHQRXV�LQIXVLRQ�
RU�����XQLWV�NJ����KRXUO\�VXEFXWDQHRXVO\
RU�����XQLWV�NJ���KRXUO\�E\�LQWUDYHQRXV�LQMHFWLRQ

7UHDWPHQW�RI�XQVWDEOH�DQJLQD�SHFWRULV�DQG�DFXWH�SHULSKHUDO�DUWHULDO�RFFOXVLRQ�

$GXOWV�

/RDGLQJ�GRVH� ������XQLWV�LQWUDYHQRXVO\

0DLQWHQDQFH� ������������XQLWV�KRXU�E\�LQWUDYHQRXV�LQIXVLRQ��
RU��������������XQLWV���KRXUO\�E\�LQWUDYHQRXV�LQMHFWLRQ�

(OGHUO\�

'RVDJH�UHGXFWLRQ�PD\�EH�DGYLVDEOH�

&KLOGUHQ�DQG�VPDOO�DGXOWV�

/RDGLQJ�GRVH� ���XQLWV�NJ�LQWUDYHQRXVO\

0DLQWHQDQFH� ������XQLWV�NJ�KRXU�E\�LQWUDYHQRXV�LQIXVLRQ��
RU�����XQLWV�NJ���KRXUO\�E\�LQWUDYHQRXV�LQMHFWLRQ

'DLO\�ODERUDWRU\�PRQLWRULQJ��LGHDOO\�DW�WKH�VDPH�WLPH�HDFK�GD\��VWDUWLQJ�����KRXUV�DIWHU�LQLWLDWLRQ�RI�WUHDWPHQW��LV�HVVHQWLDO
GXULQJ�IXOO�GRVH�KHSDULQ�WUHDWPHQW��ZLWK�DGMXVWPHQW�RI�GRVDJH�WR�PDLQWDLQ�DQ�$377�YDOXH���������[�PLGSRLQW�RI�QRUPDO
UDQJH�RU�FRQWURO�YDOXH�

3URSK\OD[LV�RI�PXUDO�WKURPERVLV�IROORZLQJ�P\RFDUGLDO�LQIDUFWLRQ

$GXOWV�

�������XQLWV����KRXUO\�VXEFXWDQHRXVO\�IRU�DW�OHDVW����GD\V�

(OGHUO\�

'RVDJH�UHGXFWLRQ�PD\�EH�DGYLVDEOH

,Q�H[WUDFRUSRUHDO�FLUFXODWLRQ�DQG�KDHPRGLDO\VLV

$GXOWV�

&DUGLRSXOPRQDU\�E\SDVV�

,QLWLDOO\�����XQLWV�NJ�LQWUDYHQRXVO\��DGMXVWHG�WKHUHDIWHU�WR�PDLQWDLQ�WKH�DFWLYDWHG�FORWWLQJ�WLPH��$&7��LQ�WKH�UDQJH��������
VHFRQGV�

+DHPRGLDO\VLV�DQG�KDHPRILOWUDWLRQ�

,QLWLDOO\�������������XQLWV�

0DLQWHQDQFH��������������XQLWV�KRXU��DGMXVWHG�WR�PDLQWDLQ�FORWWLQJ�WLPH�!���PLQXWHV�

+HSDULQ�UHVLVWDQFH

3DWLHQWV�ZLWK�DOWHUHG�KHSDULQ�UHVSRQVLYHQHVV�RU�KHSDULQ�UHVLVWDQFH�PD\�UHTXLUH�GLVSURSRUWLRQDWHO\�KLJKHU�GRVHV�RI
KHSDULQ�WR�DFKLHYH�WKH�GHVLUHG�HIIHFW��$OVR�UHIHU�WR�VHFWLRQ������6SHFLDO�ZDUQLQJV�DQG�SUHFDXWLRQV�IRU�XVH�

����&RQWUDLQGLFDWLRQV

+\SHUVHQVLWLYLW\�WR�WKH�DFWLYH�VXEVWDQFH�RU�WR�DQ\�RI�WKH�RWKHU�H[FLSLHQWV�OLVWHG�LQ�VHFWLRQ�����

+HSDULQ�VKRXOG�QRW�EH�DGPLQLVWHUHG�E\�LQWUDPXVFXODU�LQMHFWLRQ�RU�DIWHU�PDMRU�WUDXPD�

3DWLHQWV�ZKR�FRQVXPH�ODUJH�DPRXQWV�RI�DOFRKRO��ZKR�DUH�VHQVLWLYH�WR�WKH�GUXJ��ZKR�DUH�DFWLYHO\�EOHHGLQJ�RU�ZKR�KDYH
KDHPRSKLOLD�RU�RWKHU�EOHHGLQJ�GLVRUGHUV��VHYHUH�OLYHU�GLVHDVH��LQFOXGLQJ�RHVRSKDJHDO�YDULFHV���SXUSXUD��VHYHUH
K\SHUWHQVLRQ��DFWLYH�WXEHUFXORVLV�RU�LQFUHDVHG�FDSLOODU\�SHUPHDELOLW\�
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3DWLHQWV�ZLWK�SUHVHQW�RU�SUHYLRXV�WKURPERF\WRSHQLD��7KH�UDUH�RFFXUUHQFH�RI�VNLQ�QHFURVLV�LQ�SDWLHQWV�UHFHLYLQJ�KHSDULQ
FRQWUD�LQGLFDWHV�WKH�IXUWKHU�XVH�RI�KHSDULQ�HLWKHU�E\�VXEFXWDQHRXV�RU�LQWUDYHQRXV�URXWHV�EHFDXVH�RI�WKH�ULVN�RI
WKURPERF\WRSHQLD�

%HFDXVH�RI�WKH�VSHFLDO�KD]DUG�RI�SRVW�RSHUDWLYH�KDHPRUUKDJH�KHSDULQ�LV�FRQWUD�LQGLFDWHG�GXULQJ�VXUJHU\�RI�WKH�EUDLQ�
VSLQDO�FRUG�DQG�H\H��LQ�SURFHGXUHV�DW�VLWHV�ZKHUH�WKHUH�LV�D�ULVN�RI�EOHHGLQJ��LQ�SDWLHQWV�WKDW�KDYH�KDG�UHFHQW�VXUJHU\��DQG
LQ�SDWLHQWV�XQGHUJRLQJ�OXPEDU�SXQFWXUH�RU�UHJLRQDO�DQDHVWKHWLF�EORFN�

7KH�UHODWLYH�ULVNV�DQG�EHQHILWV�RI�KHSDULQ�VKRXOG�EH�FDUHIXOO\�DVVHVVHG�LQ�SDWLHQWV�ZLWK�D�EOHHGLQJ�WHQGHQF\�RU�WKRVH
SDWLHQWV�ZLWK�DQ�DFWXDO�RU�SRWHQWLDO�EOHHGLQJ�VLWH�HJ��KLDWXV�KHUQLD��SHSWLF�XOFHU��QHRSODVP��EDFWHULDO�HQGRFDUGLWLV�
UHWLQRSDWK\��EOHHGLQJ�KDHPRUUKRLGV��VXVSHFWHG�LQWUDFUDQLDO�KDHPRUUKDJH��FHUHEUDO�WKURPERVLV�RU�WKUHDWHQHG�DERUWLRQ�

,Q�SDWLHQWV�UHFHLYLQJ�KHSDULQ�IRU�WUHDWPHQW�UDWKHU�WKDQ�SURSK\OD[LV��ORFRUHJLRQDO�DQDHVWKHVLD�LQ�HOHFWLYH�VXUJLFDO
SURFHGXUHV�LV�FRQWUDLQGLFDWHG�EHFDXVH�XVH�RI�KHSDULQ�PD\�EH�YHU\�UDUHO\�DVVRFLDWHG�ZLWK�HSLGXUDO�RU�VSLQDO�KDHPDWRPD
UHVXOWLQJ�LQ�SURORQJHG�RU�SHUPDQHQW�SDUDO\VLV��,I�VXFK�D�SURFHGXUH�LV�SODQQHG�WKH�KHSDULQ�VKRXOG�EH�VWRSSHG�DQG�WKH
SURFHGXUH�VKRXOG�EH�GHOD\HG�XQWLO�WKH�D377�KDV�UHWXUQHG�WR�QRUPDO��(SLGXUDO�DQDHVWKHVLD�XVH�GXULQJ�ELUWK�LQ�SUHJQDQW
ZRPHQ�WUHDWHG�ZLWK�KHSDULQ�LV�FRQWUDLQGLFDWHG��VHH�VHFWLRQ������

0HQVWUXDWLRQ�LV�QRW�D�FRQWUD�LQGLFDWLRQ�

&RQFRPLWDQW�XVH�RI�LQWUDYHQRXV�GLFORIHQDF�ZLWK�KHSDULQ��LQFOXGLQJ�ORZ�GRVH�KHSDULQ��LV�FRQWUDLQGLFDWHG�

����6SHFLDO�ZDUQLQJV�DQG�SUHFDXWLRQV�IRU�XVH

3ODWHOHW�FRXQWV�VKRXOG�EH�PHDVXUHG�LQ�SDWLHQWV�UHFHLYLQJ�KHSDULQ�WUHDWPHQW�IRU�ORQJHU�WKDQ���GD\V�DQG�WKH�WUHDWPHQW
VKRXOG�EH�VWRSSHG�LPPHGLDWHO\�LQ�WKRVH�ZKR�GHYHORS�WKURPERF\WRSHQLD�

+HSDULQ�LQGXFHG�WKURPERF\WRSHQLD��+,7��DQG�KHSDULQ�LQGXFHG�WKURPERF\WRSHQLD�ZLWK�WKURPERVLV��+,77��FDQ�RFFXU�XS�WR
VHYHUDO�ZHHNV�DIWHU�GLVFRQWLQXDWLRQ�RI�KHSDULQ�WKHUDS\��3DWLHQWV�SUHVHQWLQJ�ZLWK�WKURPERF\WRSHQLD�RU�WKURPERVLV�DIWHU
GLVFRQWLQXDWLRQ�RI�KHSDULQ�VKRXOG�EH�HYDOXDWHG�IRU�+,7�RU�+,77�

,Q�SDWLHQWV�ZLWK�DGYDQFHG�UHQDO�RU�KHSDWLF�GLVHDVH��D�UHGXFWLRQ�LQ�GRVDJH�PD\�EH�QHFHVVDU\��7KH�ULVN�RI�EOHHGLQJ�LV
LQFUHDVHG�ZLWK�VHYHUH�UHQDO�LPSDLUPHQW�DQG�LQ�WKH�HOGHUO\��SDUWLFXODUO\�HOGHUO\�ZRPHQ��

$OWKRXJK�KHSDULQ�K\SHUVHQVLWLYLW\�LV�UDUH��LW�LV�DGYLVDEOH�WR�JLYH�D�WULDO�GRVH�RI�������,�8��LQ�SDWLHQWV�ZLWK�D�KLVWRU\�RI
DOOHUJ\��&DXWLRQ�VKRXOG�EH�H[HUFLVHG�LQ�SDWLHQWV�ZLWK�NQRZQ�K\SHUVHQVLWLYLW\�WR�ORZ�PROHFXODU�ZHLJKW�KHSDULQV�

,Q�PRVW�SDWLHQWV��WKH�UHFRPPHQGHG�ORZ�GRVH�UHJLPHQ�SURGXFHV�QR�DOWHUDWLRQ�LQ�FORWWLQJ�WLPH��+RZHYHU��SDWLHQWV�VKRZ�DQ
LQGLYLGXDO�UHVSRQVH�WR�KHSDULQ��DQG�LW�LV�WKHUHIRUH�HVVHQWLDO�WKDW�WKH�HIIHFW�RI�WKHUDS\�RQ�FRDJXODWLRQ�WLPH�VKRXOG�EH
PRQLWRUHG�LQ�SDWLHQWV�XQGHUJRLQJ�PDMRU�VXUJHU\�

&DXWLRQ�LV�UHFRPPHQGHG�LQ�SDWLHQWV�UHFHLYLQJ�KHSDULQ�SURSK\ODFWLFDOO\�DQG�XQGHUJRLQJ�VSLQDO�RU�HSLGXUDO�DQDHVWKHVLD�RU
VSLQDO�SXQFWXUH��ULVN�RI�VSLQDO�RU�HSLGXUDO�KDHPDWRPD�UHVXOWLQJ�LQ�SURORQJHG�RU�SHUPDQHQW�SDUDO\VLV���7KH�ULVN�LV
LQFUHDVHG�E\�WKH�XVH�RI�D�SHULGXUDO�RU�VSLQDO�FDWKHWHU�IRU�DQDHVWKHVLD��E\�WKH�FRQFRPLWDQW�XVH�RI�GUXJV�DIIHFWLQJ
KDHPRVWDVLV�VXFK�DV�QRQ�VWHURLGDO�DQWL�LQIODPPDWRU\�GUXJV��16$,'V���SODWHOHW�LQKLELWRUV�RU�DQWLFRDJXODQWV�DQG�E\
WUDXPDWLF�RU�UHSHDWHG�SXQFWXUH�

,Q�GHFLVLRQ�PDNLQJ�RQ�WKH�LQWHUYDO�EHWZHHQ�WKH�ODVW�DGPLQLVWUDWLRQ�RI�KHSDULQ�DW�SURSK\ODFWLF�GRVHV�DQG�WKH�SODFHPHQW�RU
UHPRYDO�RI�D�SHULGXUDO�RU�VSLQDO�FDWKHWHU��WKH�SURGXFW�FKDUDFWHULVWLFV�DQG�WKH�SDWLHQW�SURILOH�VKRXOG�EH�WDNHQ�LQWR�DFFRXQW�
6XEVHTXHQW�GRVH�VKRXOG�QRW�WDNH�SODFH�EHIRUH�DW�OHDVW�IRXU�KRXUV�KDYH�HODSVHG��5H�DGPLQLVWUDWLRQ�VKRXOG�EH�GHOD\HG
XQWLO�WKH�VXUJLFDO�SURFHGXUH�LV�FRPSOHWHG�

6KRXOG�D�SK\VLFLDQ�GHFLGH�WR�DGPLQLVWHU�DQWLFRDJXODWLRQ�LQ�WKH�FRQWH[W�RI�SHULGXUDO�RU�VSLQDO�DQDHVWKHVLD��H[WUHPH
YLJLODQFH�DQG�IUHTXHQW�PRQLWRULQJ�PXVW�EH�H[HUFLVHG�WR�GHWHFW�DQ\�VLJQV�DQG�V\PSWRPV�RI�QHXURORJLF�LPSDLUPHQW��VXFK
DV�EDFN�SDLQ��VHQVRU\�DQG�PRWRU�GHILFLWV�DQG�ERZHO�RU�EODGGHU�G\VIXQFWLRQ��3DWLHQWV�VKRXOG�EH�LQVWUXFWHG�WR�LQIRUP�D
QXUVH�RU�FOLQLFLDQ�LPPHGLDWHO\�LI�WKH\�H[SHULHQFH�DQ\�RI�WKHVH�

+HSDULQ�FDQ�VXSSUHVV�DGUHQDO�VHFUHWLRQ�RI�DOGRVWHURQH�OHDGLQJ�WR�K\SHUNDOHPLD��SDUWLFXODUO\�LQ�SDWLHQWV�VXFK�DV�WKRVH
ZLWK�GLDEHWHV�PHOOLWXV��FKURQLF�UHQDO�IDLOXUH��SUH�H[LVWLQJ�PHWDEROLF�DFLGRVLV��D�UDLVHG�SODVPD�SRWDVVLXP��RU�WDNLQJ
SRWDVVLXP�VSDULQJ�GUXJV��7KH�ULVN�RI�K\SHUNDOHPLD�DSSHDUV�WR�LQFUHDVH�ZLWK�GXUDWLRQ�RI�WKHUDS\�EXW�LV�XVXDOO\�UHYHUVLEOH�
3ODVPD�SRWDVVLXP�VKRXOG�EH�PHDVXUHG�LQ�SDWLHQWV�DW�ULVN�EHIRUH�VWDUWLQJ�KHSDULQ�WKHUDS\�DQG�LQ�DOO�SDWLHQWV�WUHDWHG�IRU
PRUH�WKDQ���GD\V�

+HSDULQ�UHVLVWDQFH

7KHUH�LV�FRQVLGHUDEOH�YDULDWLRQ�LQ�LQGLYLGXDO�DQWLFRDJXODQW�UHVSRQVHV�WR�KHSDULQ�

+HSDULQ�UHVLVWDQFH��GHILQHG�DV�DQ�LQDGHTXDWH�UHVSRQVH�WR�KHSDULQ�DW�D�VWDQGDUG�GRVH�IRU�DFKLHYLQJ�D�WKHUDSHXWLF�JRDO
RFFXUV�LQ�DSSUR[LPDWHO\���WR�����RI�SDWLHQWV�

)DFWRUV�SUHGLVSRVLQJ�WR�WKH�GHYHORSPHQW�RI�KHSDULQ�UHVLVWDQFH��LQFOXGH�

��$QWLWKURPELQ�,,,�DFWLYLW\�OHVV�WKDQ�����RI�QRUPDO��DQWLWKURPELQ�,,,�GHSHQGHQW�KHSDULQ�UHVLVWDQFH��

5HGXFHG�DQWLWKURPELQ�,,,�DFWLYLW\�PD\�EH�KHUHGLWDU\�RU�PRUH�FRPPRQO\��DFTXLUHG��VHFRQGDU\�WR�SUHRSHUDWLYH�KHSDULQ
WKHUDS\�LQ�WKH�PDLQ��FKURQLF�OLYHU�GLVHDVH��QHSKURWLF�V\QGURPH��FDUGLRSXOPRQDU\�E\SDVV��ORZ�JUDGH�GLVVHPLQDWHG
LQWUDYDVFXODU�FRDJXODWLRQ�RU�GUXJ�LQGXFHG��H�J��E\�DSURWLQLQ��RHVWURJHQ�RU�SRVVLEO\�QLWURJO\FHULQ�
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��3DWLHQWV�ZLWK�QRUPDO�RU�VXSUDQRUPDO�DQWLWKURPELQ�,,,�OHYHOV��DQWLWKURPELQ�,,,�LQGHSHQGHQW�KHSDULQ�UHVLVWDQFH�

��7KURPERHPEROLF�GLVRUGHUV

��,QFUHDVHG�KHSDULQ�FOHDUDQFH

��(OHYDWHG�OHYHOV�RI�KHSDULQ�ELQGLQJ�SURWHLQV��IDFWRU�9,,,��YRQ�:LOOHEUDQG�IDFWRU��ILEULQRJHQ��SODWHOHW�IDFWRU���RU�KLVWLGLQH�
ULFK�JO\FRSURWHLQ

��$FWLYH�LQIHFWLRQ��VHSVLV�RU�HQGRFDUGLWLV�

��3UHRSHUDWLYH�LQWUD�DRUWLF�EDOORRQ�FRXQWHUSXOVDWLRQ

��7KURPERF\WRSHQLD

��7KURPERF\WRVLV

��$GYDQFHG�DJH

��3ODVPD�DOEXPLQ�FRQFHQWUDWLRQ�����J�GO

��5HODWLYH�K\SRYRODHPLD

+HSDULQ�UHVLVWDQFH�LV�DOVR�RIWHQ�HQFRXQWHUHG�LQ�DFXWHO\�LOO�SDWLHQWV��LQ�SDWLHQWV�ZLWK�PDOLJQDQF\�DQG�GXULQJ�SUHJQDQF\�RU
WKH�SRVW�SDUWXP�SHULRG�

'UXJV�DIIHFWLQJ�SODWHOHW�IXQFWLRQ�RU�WKH�FRDJXODWLRQ�V\VWHP�VKRXOG�LQ�JHQHUDO�QRW�EH�JLYHQ�FRQFRPLWDQWO\�ZLWK�KHSDULQ
�VHH�VHFWLRQ������

����,QWHUDFWLRQ�ZLWK�RWKHU�PHGLFLQDO�SURGXFWV�DQG�RWKHU�IRUPV�RI�LQWHUDFWLRQ

$QDOJHVLFV��'UXJV�WKDW�LQWHUIHUH�ZLWK�SODWHOHW�DJJUHJDWLRQ�HJ��DVSLULQ�DQG�RWKHU�16$,'V�VKRXOG�EH�XVHG�ZLWK�FDUH�
,QFUHDVHG�ULVN�RI�KDHPRUUKDJH�ZLWK�

��NHWRURODF

��LQWUDYHQRXV�GLFORIHQDF��UHIHU�WR�VHFWLRQ�����

$YRLG�FRQFRPLWDQW�XVH�RI�HLWKHU�NHWRURODF�RU�LQWUDYHQRXV�GLFORIHQDF��HYHQ�ZLWK�ORZ�±�GRVH�KHSDULQ�

$QWLFRDJXODQWV��SODWHOHW�LQKLELWRUV��HWF��,QFUHDVHG�ULVN�RI�EOHHGLQJ�ZLWK�RUDO�DQWLFRDJXODQWV��HSRSURVWHQRO��FORSLGRJUHO�
WLFORSLGLQH��VWUHSWRNLQDVH��GLS\ULGDPROH��GH[WUDQ�VROXWLRQV��DEFL[LPDE��HSWLILEDWLGH�RU�DQ\�RWKHU�GUXJ�ZKLFK�PD\�LQWHUIHUH
ZLWK�FRDJXODWLRQ�

&HSKDORVSRULQV��6RPH�FHSKDORVSRULQV��H�J��FHIDFORU��FHIL[LPH�DQG�FHIWULD[RQH��FDQ�DIIHFW�WKH�FRDJXODWLRQ�SURFHVV�DQG
PD\�WKHUHIRUH�LQFUHDVH�WKH�ULVN�RI�KDHPRUUKDJH�ZKHQ�XVHG�FRQFXUUHQWO\�ZLWK�KHSDULQ�

$&(�LQKLELWRUV��DQJLRWHQVLQ�,,�UHFHSWRU�DQWDJRQLVWV�RU�WKH�UHQLQ�LQKLELWRU�DOLVNLUHQ��+\SHUNDODHPLD�PD\�RFFXU�ZLWK
FRQFRPLWDQW�XVH�

1LWUDWHV��5HGXFHG�DFWLYLW\�RI�KHSDULQ�KDV�EHHQ�UHSRUWHG�ZLWK�VLPXOWDQHRXV�LQWUDYHQRXV�JO\FHU\O�WULQLWUDWH�LQIXVLRQ�

3UREHQHFLG��0D\�LQFUHDVH�WKH�DQWLFRDJXODQW�HIIHFWV�RI�KHSDULQ�

7REDFFR�VPRNH��1LFRWLQH�PD\�SDUWLDOO\�FRXQWHUDFW�WKH�DQWLFRDJXODQW�HIIHFW�RI�KHSDULQ��,QFUHDVHG�KHSDULQ�GRVDJH�PD\�EH
UHTXLUHG�LQ�VPRNHUV�

,QWHUIHUHQFH�ZLWK�GLDJQRVWLF�WHVWV�PD\�EH�DVVRFLDWHG�ZLWK�SVHXGR�K\SRFDOFDHPLD��LQ�KDHPRGLDO\VLV�SDWLHQWV���DUWHIDFWXDO
LQFUHDVHV�LQ�WRWDO�WK\UR[LQH�DQG�WULLRGRWK\URQLQH��VLPXODWHG�PHWDEROLF�DFLGRVLV�DQG�LQKLELWLRQ�RI�WKH�FKURPRJHQLF�O\VDWH
DVVD\�IRU�HQGRWR[LQ��+HSDULQ�PD\�LQWHUIHUH�ZLWK�WKH�GHWHUPLQDWLRQ�RI�DPLQRJO\FRVLGHV�E\�LPPXQRDVVD\V�

����)HUWLOLW\��SUHJQDQF\�DQG�ODFWDWLRQ

+HSDULQ�LV�QRW�FRQWUDLQGLFDWHG�LQ�SUHJQDQF\��+HSDULQ�GRHV�QRW�FURVV�WKH�SODFHQWD�RU�DSSHDU�LQ�EUHDVW�PLON��7KH�GHFLVLRQ
WR�XVH�KHSDULQ�LQ�SUHJQDQF\�VKRXOG�EH�WDNHQ�DIWHU�HYDOXDWLRQ�RI�WKH�ULVN�EHQHILW�LQ�DQ\�SDUWLFXODU�FLUFXPVWDQFHV�

2VWHRSRURVLV�KDV�EHHQ�UHSRUWHG�ZLWK�SURORQJHG�KHSDULQ�WUHDWPHQW�GXULQJ�SUHJQDQF\�

3DUWLFXODU�FDXWLRQ�LV�UHTXLUHG�DW�WKH�WLPH�RI�GHOLYHU\��'XH�WR�WKH�ULVN�RI�XWHURSODFHQWDO�KDHPRUUKDJH��KHSDULQ�WUHDWPHQW
VKRXOG�EH�VWRSSHG�DW�WKH�RQVHW�RI�ODERXU�

,I�HSLGXUDO�DQDHVWKHVLD�LV�HQYLVDJHG��KHSDULQ�WUHDWPHQW�VKRXOG�EH�VXVSHQGHG�ZKHQHYHU�SRVVLEOH�

8VH�LQ�ZRPHQ�ZLWK�WKUHDWHQHG�DERUWLRQ�LV�FRQWUDLQGLFDWHG��UHIHU�WR�VHFWLRQ������

����(IIHFWV�RQ�DELOLW\�WR�GULYH�DQG�XVH�PDFKLQHV

1RQH�VWDWHG�

����8QGHVLUDEOH�HIIHFWV
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%ORRG�GLVRUGHUV�

+DHPRUUKDJH��VHH�DOVR�6SHFLDO�:DUQLQJV�DQG�3UHFDXWLRQV�DQG�2YHUGRVDJH�,QIRUPDWLRQ��

7KURPERF\WRSHQLD�KDV�EHHQ�REVHUYHG�RFFDVLRQDOO\��VHH�DOVR�6SHFLDO�3UHFDXWLRQV�DQG�:DUQLQJV���,W�KDV�EHHQ�UHSRUWHG
WKDW�WKURPERF\WRSHQLD�RFFXUV�PRUH�IUHTXHQWO\�ZLWK�ERYLQH�GHULYHG�KHSDULQ�WKDQ�SRUFLQH�GHULYHG�KHSDULQ��7ZR�W\SHV�RI
KHSDULQ�LQGXFHG�WKURPERF\WRSHQLD�KDYH�EHHQ�GHILQHG��7\SH�,�LV�IUHTXHQW��PLOG��XVXDOO\�!���[�����/��DQG�WUDQVLHQW�
RFFXUULQJ�ZLWKLQ�����GD\V�RI�KHSDULQ�DGPLQLVWUDWLRQ��7\SH�,,�LV�OHVV�IUHTXHQW�EXW�RIWHQ�DVVRFLDWHG�ZLWK�VHYHUH
WKURPERF\WRSHQLD��XVXDOO\�����[�����/���,W�LV�LPPXQH�PHGLDWHG�DQG�RFFXUV�DIWHU�D�ZHHN�RU�PRUH��HDUOLHU�LQ�SDWLHQWV
SUHYLRXVO\�H[SRVHG�WR�KHSDULQ���,W�LV�DVVRFLDWHG�ZLWK�WKH�SURGXFWLRQ�RI�D�SODWHOHW�DJJUHJDWLQJ�DQWLERG\�DQG
WKURPERHPEROLF�FRPSOLFDWLRQV��GXH�WR�SODWHOHW�ULFK�WKURPEL��WKH�
ZKLWH�FORW�V\QGURPH
���ZKLFK�PD\�SUHFHGH�WKH�RQVHW�RI
WKURPERF\WRSHQLD��3XOPRQDU\�HPEROLVP�KDV�EHHQ�UHSRUWHG�DV�WKURPERHPEROLF�FRPSOLFDWLRQV�RI�KHSDULQ�LQGXFHG
WKURPERF\WRSHQLD��+HSDULQ�VKRXOG�EH�GLVFRQWLQXHG�LPPHGLDWHO\�LQ�SDWLHQWV�ZKR�GHYHORS�WKURPERF\WRSHQLD�

+HSDULQ�LQGXFHG�WKURPERF\WRSHQLD��+,7��DQG�KHSDULQ�LQGXFHG�WKURPERF\WRSHQLD�DQG�WKURPERVLV��+,77��FDQ�RFFXU�XS�WR
VHYHUDO�ZHHNV�DIWHU�WKH�GLVFRQWLQXDWLRQ�RI�KHSDULQ�WKHUDS\��3DWLHQWV�SUHVHQWLQJ�ZLWK�WKURPERF\WRSHQLD�RU�WKURPERVLV
DIWHU�GLVFRQWLQXDWLRQ�RI�KHSDULQ�VKRXOG�EH�HYDOXDWHG�IRU�+,7�DQG�+,77�

(QGRFULQH�GLVRUGHUV�

$GUHQDO�LQVXIILFLHQF\�VHFRQGDU\�WR�DGUHQDO�KDHPRUUKDJH�KDV�EHHQ�DVVRFLDWHG�ZLWK�KHSDULQ��UDUHO\���+HSDULQ�SURGXFWV
FDQ�FDXVH�K\SRDOGRVWHURQLVP�ZKLFK�PD\�UHVXOW�LQ�DQ�LQFUHDVH�LQ�SODVPD�SRWDVVLXP��5DUHO\��FOLQLFDOO\�VLJQLILFDQW
K\SHUNDOHPLD�PD\�RFFXU�SDUWLFXODUO\�LQ�SDWLHQWV�ZLWK�FKURQLF�UHQDO�IDLOXUH�DQG�GLDEHWHV�PHOOLWXV��VHH�:DUQLQJV�DQG
3UHFDXWLRQV��

+HSDWLF�GLVRUGHUV�

,QFUHDVHG�VHUXP�WUDQVDPLQDVH�YDOXHV�PD\�RFFXU�EXW�XVXDOO\�UHVROYH�RQ�GLVFRQWLQXDWLRQ�RI�KHSDULQ�

,PPXQH�V\VWHP�GLVRUGHUV�

+\SHUVHQVLWLYLW\�UHDFWLRQV�WR�KHSDULQ�DUH�UDUH��7KH\�LQFOXGH�XUWLFDULD��FRQMXQFWLYLWLV��UKLQLWLV��DVWKPD��F\DQRVLV�
WDFK\SQRHD��IHHOLQJ�RI�RSSUHVVLRQ��IHYHU��FKLOOV��DQJLRQHXURWLF�RHGHPD�DQG�DQDSK\ODFWLF�VKRFN�

0HWDEROLF�GLVRUGHUV�

+HSDULQ�DGPLQLVWUDWLRQ�LV�DVVRFLDWHG�ZLWK�UHOHDVH�RI�OLSRSURWHLQ�OLSDVH�LQWR�WKH�SODVPD��UHERXQG�K\SHUOLSLGDHPLD�PD\
IROORZ�KHSDULQ�ZLWKGUDZDO�

0XVFOH�DQG�WLVVXH�GLVRUGHUV�

7KHUH�LV�VRPH�HYLGHQFH�WKDW�SURORQJHG�GRVLQJ�ZLWK�KHSDULQ��L�H��RYHU�PDQ\�PRQWKV��PD\�FDXVH�RVWHRSRURVLV�DQG
IUDFWXUHV�LQ�WKH�YHUWHEUD�DQG�ULEV��6LJQLILFDQW�ERQH�GHPLQHUDOLVDWLRQ�KDV�EHHQ�UHSRUWHG�LQ�ZRPHQ�WDNLQJ�PRUH�WKDQ
�������,�8��SHU�GD\�RI�KHSDULQ�IRU�WKUHH�PRQWKV�RU�ORQJHU�

5HSURGXFWLYH�DQG�EUHDVW�GLVRUGHUV�

3ULDSLVP�KDV�EHHQ�UHSRUWHG�

6NLQ�DQG�VXEFXWDQHRXV�WLVVXH�GLVRUGHUV�

/RFDO�LUULWDWLRQ�DQG�VNLQ�QHFURVLV�PD\�RFFXU�EXW�DUH�UDUH��7KHUH�LV�VRPH�HYLGHQFH�WKDW�SURORQJHG�GRVLQJ�ZLWK�KHSDULQ��L�H�
RYHU�PDQ\�PRQWKV��PD\�FDXVH�DORSHFLD�

(U\WKHPDWRXV�QRGXOHV��RU�LQILOWUDWHG�DQG�VRPHWLPHV�HF]HPD�OLNH�SODTXHV��DW�WKH�VLWH�RI�VXEFXWDQHRXV�LQMHFWLRQV�DUH
FRPPRQ��RFFXUULQJ������GD\V�DIWHU�VWDUWLQJ�KHSDULQ�WUHDWPHQW�

3UXULWXV

5DVK��LQFOXGLQJ�HU\WKHPDWRXV�DQG�PDFXORSDSXODU�

9DVFXODU�GLVRUGHUV�

+DHPDWRPD��9HU\�UDUH�FDVHV�RI�HSLGXUDO�DQG�VSLQDO�KDHPDWRPD�KDYH�EHHQ�UHSRUWHG�LQ�SDWLHQWV�UHFHLYLQJ�KHSDULQ�IRU
SURSK\OD[LV�XQGHUJRLQJ�VSLQDO�RU�HSLGXUDO�DQDHVWKHVLD�RU�VSLQDO�SXQFWXUH�

5HSRUWLQJ�RI�VXVSHFWHG�DGYHUVH�UHDFWLRQV

5HSRUWLQJ�VXVSHFWHG�DGYHUVH�UHDFWLRQV�DIWHU�DXWKRULVDWLRQ�RI�WKH�PHGLFLQDO�SURGXFW�LV�LPSRUWDQW��,W�DOORZV�FRQWLQXHG
PRQLWRULQJ�RI�WKH�EHQHILW�ULVN�EDODQFH�RI�WKH�PHGLFLQDO�SURGXFW��+HDOWKFDUH�SURIHVVLRQDOV�DUH�DVNHG�WR�UHSRUW�DQ\
VXVSHFWHG�DGYHUVH�UHDFWLRQV�YLD�WKH�<HOORZ�&DUG�6FKHPH�DW�ZZZ�PKUD�JRY�XN�\HOORZFDUG�RU�VHDUFK�IRU�0+5$�<HOORZ
&DUG�LQ�WKH�*RRJOH�3OD\�RU�$SSOH�$SS�6WRUH�

����2YHUGRVH

$�SRWHQWLDO�KD]DUG�RI�KHSDULQ�WKHUDS\�LV�KDHPRUUKDJH��EXW�WKLV�LV�XVXDOO\�GXH�WR�RYHUGRVDJH�DQG�WKH�ULVN�LV�PLQLPLVHG�E\
VWULFW�ODERUDWRU\�FRQWURO��6OLJKW�KDHPRUUKDJH�FDQ�XVXDOO\�EH�WUHDWHG�E\�ZLWKGUDZLQJ�WKH�GUXJ��,I�EOHHGLQJ�LV�PRUH�VHYHUH�
FORWWLQJ�WLPH�DQG�SODWHOHW�FRXQW�VKRXOG�EH�GHWHUPLQHG��3URORQJHG�FORWWLQJ�WLPH�ZLOO�LQGLFDWH�WKH�SUHVHQFH�RI�DQ�H[FHVVLYH
DQWLFRDJXODQW�HIIHFW�UHTXLULQJ�QHXWUDOLVDWLRQ�E\�LQWUDYHQRXV�SURWDPLQH�VXOIDWH��DW�D�GRVDJH�RI���PJ�IRU�HYHU\�����,�8��RI
KHSDULQ�WR�EH�QHXWUDOLVHG��7KH�EROXV�GRVH�RI�SURWDPLQH�VXOIDWH�VKRXOG�EH�JLYHQ�VORZO\�RYHU�DERXW����PLQXWHV�DQG�QRW
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0()/248,1(

,QGLFDWLRQV�DQG�GRVH

7UHDWPHQW�RI�PDODULD

%\�PRXWK

)RU�$GXOW�

�FRQVXOW�SURGXFW�OLWHUDWXUH��

3URSK\OD[LV�RI�PDODULD

%\�PRXWK

)RU�&KLOG��ERG\�ZHLJKW��È���NJ��

�����PJ�RQFH�ZHHNO\��GRVH�WR�EH�VWDUWHG��È��ZHHNV�EHIRUH�HQWHULQJ�HQGHPLF�DUHD�DQG�FRQWLQXHG

IRU���ZHHNV�DIWHU�OHDYLQJ�

)RU�&KLOG��ERG\�ZHLJKW���È���NJ��

����PJ�RQFH�ZHHNO\��GRVH�WR�EH�VWDUWHG��È��ZHHNV�EHIRUH�HQWHULQJ�HQGHPLF�DUHD�DQG�FRQWLQXHG

IRU���ZHHNV�DIWHU�OHDYLQJ�

)RU�&KLOG��ERG\�ZHLJKW���È���NJ��

������PJ�RQFH�ZHHNO\��GRVH�WR�EH�VWDUWHG��È��ZHHNV�EHIRUH�HQWHULQJ�HQGHPLF�DUHD�DQG�FRQWLQXHG

IRU���ZHHNV�DIWHU�OHDYLQJ�

)RU�&KLOG��ERG\�ZHLJKW����NJ�DQG�DERYH��

����PJ�RQFH�ZHHNO\��GRVH�WR�EH�VWDUWHG��È��ZHHNV�EHIRUH�HQWHULQJ�HQGHPLF�DUHD�DQG�FRQWLQXHG

IRU���ZHHNV�DIWHU�OHDYLQJ�

)RU�$GXOW��ERG\�ZHLJKW����NJ�DQG�DERYH��

����PJ�RQFH�ZHHNO\��GRVH�WR�EH�VWDUWHG��È��ZHHNV�EHIRUH�HQWHULQJ�HQGHPLF�DUHD�DQG�FRQWLQXHG

IRU���ZHHNV�DIWHU�OHDYLQJ�
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8QOLFHQVHG�XVH

0HÙRTXLQH�GRVHV�LQ�%1)�3XEOLFDWLRQV�PD\�GLIIHU�IURP�WKRVH�LQ�SURGXFW�OLWHUDWXUH�

,Q�FKLOGUHQ

1RW�OLFHQVHG�IRU�XVH�LQ�FKLOGUHQ�XQGHU���NJ�ERG\�ZHLJKW�DQG�XQGHU���PRQWKV�

&RQWUD�LQGLFDWLRQV

$YRLG�IRU�SURSK\OD[LV�LI�KLVWRU\�RI�SV\FKLDWULF�GLVRUGHUV��LQFOXGLQJ�GHSUHVVLRQ��RU�FRQYXOVLRQV��DYRLG�IRU

VWDQGE\�WUHDWPHQW�LI�KLVWRU\�RI�FRQYXOVLRQV��KLVWRU\�RI�EODFNZDWHU�IHYHU

&DXWLRQV

&DUGLDF�FRQGXFWLRQ�GLVRUGHUV��HSLOHSV\��DYRLG�IRU�SURSK\OD[LV���QRW�UHFRPPHQGHG�LQ�LQIDQWV�XQGHU��

PRQWKV����NJ���LQ�FKLOGUHQ���WUDXPDWLF�EUDLQ�LQMXU\

&DXWLRQV��IXUWKHU�LQIRUPDWLRQ

1HXURSV\FKLDWULF�UHDFWLRQV

0HÙRTXLQH�LV�DVVRFLDWHG�ZLWK�SRWHQWLDOO\�VHULRXV�QHXURSV\FKLDWULF�UHDFWLRQV��$EQRUPDO�GUHDPV�

LQVRPQLD��DQ[LHW\��DQG�GHSUHVVLRQ�RFFXU�FRPPRQO\��3V\FKRVLV��VXLFLGDO�LGHDWLRQ��DQG�VXLFLGH�KDYH�DOVR

EHHQ�UHSRUWHG��3V\FKLDWULF�V\PSWRPV�VXFK�DV�LQVRPQLD��QLJKWPDUHV��DFXWH�DQ[LHW\��GHSUHVVLRQ�

UHVWOHVVQHVV��RU�FRQIXVLRQ�VKRXOG�EH�UHJDUGHG�DV�SRWHQWLDOO\�SURGURPDO�IRU�D�PRUH�VHULRXV�HYHQW��$GYHUVH

UHDFWLRQV�PD\�RFFXU�DQG�SHUVLVW�XS�WR�VHYHUDO�PRQWKV�DIWHU�GLVFRQWLQXDWLRQ�EHFDXVH�PHÙRTXLQH�KDV�D

ORQJ�KDOI�OLIH��)RU�D�SUHVFULELQJ�FKHFNOLVW��DQG�IXUWKHU�LQIRUPDWLRQ�RQ�VLGH�HIIHFWV��SDUWLFXODUO\

QHXURSV\FKLDWULF�VLGH�HIIHFWV��ZKLFK�PD\�EH�DVVRFLDWHG�ZLWK�WKH�XVH�RI�PHÙRTXLQH�IRU�PDODULD

SURSK\OD[LV��VHH�WKH�*XLGH�IRU�+HDOWKFDUH�3URIHVVLRQDOV�SURYLGHG�E\�WKH�PDQXIDFWXUHU�

,QWHUDFWLRQV

,QGLYLGXDO�LQWHUDFWDQWV�

0HÙRTXLQH���LQWHUDFWLRQ�PHÙRTXLQH���KWPO�

6LGH�HIIHFWV
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$Q[LHW\��GHSUHVVLRQ��GLDUUKRHD��GL]]LQHVV��JDVWURLQWHVWLQDO�GLVFRPIRUW��KHDGDFKH��QDXVHD��VNLQ�UHDFWLRQV�

VOHHS�GLVRUGHUV��YLVLRQ�GLVRUGHUV��YRPLWLQJ

)UHTXHQF\�QRW�NQRZQ

$FXWH�NLGQH\�LQMXU\��DJUDQXORF\WRVLV��DORSHFLD��DSODVWLF�DQDHPLD��DSSHWLWH�GHFUHDVHG��DUUK\WKPLDV�

DUWKUDOJLD��DVWKHQLD��EHKDYLRXU�DEQRUPDO��FDUGLDF�FRQGXFWLRQ�GLVRUGHUV��FDWDUDFW��FKHVW�SDLQ��FKLOOV�

FRQFHQWUDWLRQ�LPSDLUHG��FRQIXVLRQ��FUDQLDO�QHUYH�SDUDO\VLV��GHOXVLRQDO�GLVRUGHU��GHSHUVRQDOLVDWLRQ�

GURZVLQHVV��G\VSQRHD��HQFHSKDORSDWK\��H\H�GLVRUGHU��IHYHU��ÙXVKLQJ��JDLW�DEQRUPDO��KDOOXFLQDWLRQ�

KHDULQJ�LPSDLUPHQW��KHSDWLF�GLVRUGHUV��K\SHUDFXVLD��K\SHUKLGURVLV��K\SHUWHQVLRQ��K\SRWHQVLRQ�

OHXFRF\WRVLV��OHXFRSHQLD��PDODLVH��PHPRU\�ORVV��PRRG�DOWHUHG��PRYHPHQW�GLVRUGHUV��PXVFOH�FRPSODLQWV�

PXVFOH�ZHDNQHVV��QHSKULWLV��QHUYH�GLVRUGHUV��RHGHPD��SDOSLWDWLRQV��SDQFUHDWLWLV��SDUDHVWKHVLD�

SQHXPRQLD��SQHXPRQLWLV��SV\FKRVLV��VHL]XUH��VHOI�HQGDQJHULQJ�EHKDYLRXU��VSHHFK�GLVRUGHU��6WHYHQV�

-RKQVRQ�V\QGURPH��VXLFLGDO�WHQGHQFLHV��V\QFRSH��WKURPERF\WRSHQLD��WLQQLWXV��WUHPRU��YHUWLJR

$OOHUJ\�DQG�FURVV�VHQVLWLYLW\

&RQWUD�LQGLFDWLRQV

&RQWUD�LQGLFDWHG�LQ�SDWLHQWV�ZLWK�K\SHUVHQVLWLYLW\�WR�TXLQLQH�

&RQFHSWLRQ�DQG�FRQWUDFHSWLRQ

0DQXIDFWXUHU�DGYLVHV�DGHTXDWH�FRQWUDFHSWLRQ�GXULQJ�SURSK\OD[LV�DQG�IRU���PRQWKV�DIWHU�VWRSSLQJ

�WHUDWRJHQLFLW\�LQ�DQLPDO�VWXGLHV��

3UHJQDQF\

0DQXIDFWXUHU�DGYLVHV�DYRLG��SDUWLFXODUO\�LQ�WKH�ØUVW�WULPHVWHU��XQOHVV�WKH�SRWHQWLDO�EHQHØW�RXWZHLJKV�WKH

ULVN��KRZHYHU��VWXGLHV�RI�PHÙRTXLQH�LQ�SUHJQDQF\��LQFOXGLQJ�XVH�LQ�WKH�ØUVW�WULPHVWHU��LQGLFDWH�WKDW�LW�FDQ

EH�FRQVLGHUHG�IRU�WUDYHO�WR�FKORURTXLQH�UHVLVWDQW�DUHDV�

%UHDVW�IHHGLQJ

3UHVHQW�LQ�PLON�EXW�ULVN�WR�LQIDQW�PLQLPDO�

+HSDWLF�LPSDLUPHQW

0DQXIDFWXUHU�DGYLVHV�DYRLG�LQ�VHYHUH�LPSDLUPHQWÉHOLPLQDWLRQ�PD\�EH�SURORQJHG�
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5HQDO�LPSDLUPHQW
0DQXIDFWXUHU�DGYLVHV�FDXWLRQ�

'LUHFWLRQV�IRU�DGPLQLVWUDWLRQ
7DEOHW�PD\�EH�FUXVKHG�DQG�PL[HG�ZLWK�IRRG�VXFK�DV�MDP�RU�KRQH\�MXVW�EHIRUH�DGPLQLVWUDWLRQ

3DWLHQW�DQG�FDUHU�DGYLFH

0DQXIDFWXUHU�DGYLVHV�WKDW�SDWLHQWV�UHFHLYLQJ�PHÙRTXLQH�IRU�PDODULD�SURSK\OD[LV�VKRXOG�EH�LQIRUPHG�WR

GLVFRQWLQXH�LWV�XVH�LI�QHXURSV\FKLDWULF�V\PSWRPV�RFFXU�DQG�VHHN�LPPHGLDWH�PHGLFDO�DGYLFH�VR�WKDW

PHÙRTXLQH�FDQ�EH�UHSODFHG�ZLWK�DQ�DOWHUQDWLYH�DQWLPDODULDO��7UDYHOOHUV�VKRXOG�DOVR�EH�ZDUQHG�DERXW

LPSRUWDQFH�RI�DYRLGLQJ�PRVTXLWR�ELWHV��LPSRUWDQFH�RI�WDNLQJ�SURSK\OD[LV�UHJXODUO\��DQG�LPSRUWDQFH�RI

LPPHGLDWH�YLVLW�WR�GRFWRU�LI�LOO�ZLWKLQ���\HDU�DQG�HVSHFLDOO\�ZLWKLQ���PRQWKV�RI�UHWXUQ�

3DWLHQW�UHVRXUFHV
$�SDWLHQW�DOHUW�FDUG�VKRXOG�EH�SURYLGHG�

'ULYLQJ�DQG�VNLOOHG�WDVNV
'L]]LQHVV�RU�D�GLVWXUEHG�VHQVH�RI�EDODQFH�PD\�DIIHFW�SHUIRUPDQFH�RI�VNLOOHG�WDVNV��H�J��GULYLQJ���HIIHFWV 
PD\�RFFXU�DQG�SHUVLVW�XS�WR�VHYHUDO�PRQWKV�DIWHU�VWRSSLQJ�PHÙRTXLQH�

1DWLRQDO�IXQGLQJ�DFFHVV�GHFLVLRQV
1+6�UHVWULFWLRQV
'UXJV�IRU�PDODULD�SURSK\OD[LV�DUH�QRW�SUHVFULEDEOH�LQ�1+6�SULPDU\�FDUH��KHDOWK�DXWKRULWLHV�PD\ 
LQYHVWLJDWH�FLUFXPVWDQFHV�XQGHU�ZKLFK�DQWLPDODULDOV�DUH�SUHVFULEHG�

0HGLFLQDO�IRUPV
7KHUH�FDQ�EH�YDULDWLRQ�LQ�WKH�OLFHQVLQJ�RI�GLIIHUHQW�PHGLFLQHV�FRQWDLQLQJ�WKH�VDPH�GUXJ� 

7DEOHW�����PHGLFLQDO�IRUPV�PHÙRTXLQH�KWPO�

 For use with question 72: 

www.propharmace.com 
© Copyright ProPharmace Ltd 2020 

39



$FLFORYLU�7DEOHWV�%3����PJ

6XPPDU\�RI�3URGXFW�&KDUDFWHULVWLFV�8SGDWHG����6HS������_�$FFRUG�8.�/WG

���1DPH�RI�WKH�PHGLFLQDO�SURGXFW
$&,&/29,5�7$%/(76�%3����PJ

���4XDOLWDWLYH�DQG�TXDQWLWDWLYH�FRPSRVLWLRQ
(DFK�WDEOHW�FRQWDLQV����PJ�$FLFORYLU�3K(XU�

)RU�WKH�IXOO�OLVW�RI�H[FLSLHQWV��VHH�VHFWLRQ�����

���3KDUPDFHXWLFDO�IRUP

:KLWH�XQFRDWHG�WDEOHWV�

���&OLQLFDO�SDUWLFXODUV
����7KHUDSHXWLF�LQGLFDWLRQV

���7UHDWPHQW�RI�YDULFHOOD��FKLFNHQSR[��DQG�KHUSHV�]RVWHU��VKLQJOHV��LQIHFWLRQV�

����3RVRORJ\�DQG�PHWKRG�RI�DGPLQLVWUDWLRQ

3RVRORJ\

$GXOWV��7UHDWPHQW�RI�KHUSHV�]RVWHU�LQIHFWLRQV�����PJ�DFLFORYLU�VKRXOG�EH�WDNHQ�ILYH�WLPHV�GDLO\�DW�DSSUR[LPDWHO\�IRXU�
KRXUO\�LQWHUYDOV��RPLWWLQJ�WKH�QLJKW�WLPH�GRVH��7UHDWPHQW�VKRXOG�FRQWLQXH�IRU�VHYHQ�GD\V�

,Q�VHYHUHO\�LPPXQRFRPSURPLVHG�SDWLHQWV��HJ�DIWHU�PDUURZ�WUDQVSODQW��RU�LQ�SDWLHQWV�ZLWK�LPSDLUHG�DEVRUSWLRQ�IURP�WKH
JXW��FRQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�LQWUDYHQRXV�GRVLQJ�

'RVLQJ�VKRXOG�EHJLQ�DV�HDUO\�DV�SRVVLEOH�DIWHU�WKH�VWDUW�RI�DQ�LQIHFWLRQ��7UHDWPHQW�RI�KHUSHV�]RVWHU�\LHOGV�EHWWHU�UHVXOWV�LI
LQLWLDWHG�DV�VRRQ�DV�SRVVLEOH�DIWHU�WKH�RQVHW�RI�WKH�UDVK�

'RVDJH�LQ�WKH�SDHGLDWULF�SRSXODWLRQ��7UHDWPHQW�RI�YDULFHOOD�LQIHFWLRQ��&KLOGUHQ�DJHG���\HDUV�DQG�RYHU�VKRXOG�EH�JLYHQ
���PJ�IRXU�WLPHV�GDLO\��7UHDWPHQW�VKRXOG�FRQWLQXH�IRU���GD\V��'RVLQJ�PD\�EH�PRUH�DFFXUDWHO\�FDOFXODWHG�DV���PJ�NJ
ERG\ZHLJKW��QRW�WR�H[FHHG����PJ�IRXU�WLPHV�GDLO\��

1R�VSHFLILF�GDWD�DUH�DYDLODEOH�RQ�WKH�VXSSUHVVLRQ�RI�KHUSHV�VLPSOH[�LQIHFWLRQV�RU�WKH�WUHDWPHQW�RI�KHUSHV�]RVWHU
LQIHFWLRQV�LQ�LPPXQRFRPSHWHQW�FKLOGUHQ��:KHQ�WUHDWPHQW�RI�KHUSHV�]RVWHU�LQIHFWLRQV�LV�UHTXLUHG�LQ�LPPXQRFRPSURPLVHG
FKLOGUHQ��LQWUDYHQRXV�GRVLQJ�VKRXOG�EH�FRQVLGHUHG�

'RVDJH�LQ�WKH�HOGHUO\��7KH�SRVVLELOLW\�RI�UHQDO�LPSDLUPHQW�LQ�WKH�HOGHUO\�PXVW�EH�FRQVLGHUHG�DQG�WKH�GRVDJH�VKRXOG�EH
DGMXVWHG�DFFRUGLQJO\��VHH�'RVDJH�LQ�UHQDO�LPSDLUPHQW�EHORZ��

,Q�WKH�HOGHUO\��WRWDO�DFLFORYLU�ERG\�FOHDUDQFH�GHFOLQHV�DORQJ�ZLWK�FUHDWLQLQH�FOHDUDQFH��$GHTXDWH�K\GUDWLRQ�RI�HOGHUO\
SDWLHQWV�WDNLQJ�KLJK�RUDO�GRVHV�RI�DFLFORYLU�VKRXOG�EH�PDLQWDLQHG��6SHFLDO�DWWHQWLRQ�VKRXOG�EH�JLYHQ�WR�GRVDJH�UHGXFWLRQ
LQ�HOGHUO\�SDWLHQWV�ZLWK�LPSDLUHG�UHQDO�IXQFWLRQ�

'RVDJH�LQ�UHQDO�LPSDLUPHQW��&DXWLRQ�LV�DGYLVHG�ZKHQ�DGPLQLVWHULQJ�DFLFORYLU�WR�SDWLHQWV�ZLWK�LPSDLUHG�UHQDO�IXQFWLRQ�
$GHTXDWH�K\GUDWLRQ�VKRXOG�EH�PDLQWDLQHG�

,Q�WKH�PDQDJHPHQW�RI�KHUSHV�VLPSOH[�LQIHFWLRQV�LQ�SDWLHQWV�ZLWK�VHYHUH�UHQDO�LPSDLUPHQW��FUHDWLQLQH�FOHDUDQFH�OHVV�WKDQ
���PO�PLQXWH��DQ�DGMXVWPHQW�RI�GRVDJH�WR�����PJ�DFLFORYLU�WZLFH�GDLO\�DW�DSSUR[LPDWHO\�WZHOYH�KRXUO\�LQWHUYDOV�LV
UHFRPPHQGHG�

,Q�WKH�WUHDWPHQW�RI�KHUSHV�]RVWHU�LQIHFWLRQV�LW�LV�UHFRPPHQGHG�WR�DGMXVW�WKH�GRVDJH�WR����PJ�DFLFORYLU�WZLFH�GDLO\�DW
DSSUR[LPDWHO\�WZHOYH�KRXUO\�LQWHUYDOV�IRU�SDWLHQWV�ZLWK�VHYHUH�UHQDO�LPSDLUPHQW��FUHDWLQLQH�FOHDUDQFH�OHVV�WKDQ
��PO�PLQXWH���DQG�WR����PJ�DFLFORYLU�WKUHH�WLPHV�GDLO\�DW�LQWHUYDOV�RI�DSSUR[LPDWHO\�VL[�WR�HLJKW�KRXUV�IRU�SDWLHQWV�ZLWK
PRGHUDWH�UHQDO�LPSDLUPHQW��FUHDWLQLQH�FOHDUDQFH�LQ�WKH�UDQJH������PO�PLQXWH��

,Q�WKH�WUHDWPHQW�RI�KHUSHV�]RVWHU�LQIHFWLRQV�LW�LV�UHFRPPHQGHG�WR�DGMXVW�WKH�GRVDJH�WR����PJ�DFLFORYLU�WZLFH�GDLO\�DW
DSSUR[LPDWHO\�WZHOYH�KRXUO\�LQWHUYDOV�IRU�SDWLHQWV�ZLWK�UHQDO�LPSDLUPHQW��FUHDWLQLQH�FOHDUDQFH�OHVV�WKDQ���PO�PLQXWH��
DQG�WR����PJ�DFLFORYLU�WKUHH�WLPHV�GDLO\�DW�LQWHUYDOV�RI�DSSUR[LPDWHO\�VL[�WR�HLJKW�KRXUV�IRU�SDWLHQWV�ZLWK�PRGHUDWH�UHQDO
LPSDLUPHQW��FUHDWLQLQH�FOHDUDQFH�LQ�WKH�UDQJH������PO�PLQXWH��

0HWKRG�RI�$GPLQLVWUDWLRQ

$GPLQLVWUDWLRQ��3DWLHQWV�ZKR�H[SHULHQFH�GLIILFXOW\�LQ�VZDOORZLQJ�WKH�WDEOHWV�PD\�GLVSHUVH�WKHP�LQ�D�PLQLPXP�RI���PO
ZDWHU�ZKLFK�VKRXOG�EH�VWLUUHG�EHIRUH�GULQNLQJ�

)RU�RUDO�DGPLQLVWUDWLRQ�

����&RQWUDLQGLFDWLRQV

��+\SHUVHQVLWLYLW\�WR�WKH�DFWLYH�VXEVWDQFH��YDODFLFORYLU�RU�WR�DQ\�RI�WKH�H[FLSLHQWV�OLVWHG�LQ�VHFWLRQ�����
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����6SHFLDO�ZDUQLQJV�DQG�SUHFDXWLRQV�IRU�XVH

8VH�LQ�SDWLHQWV�ZLWK�UHQDO�LPSDLUPHQW�DQG�LQ�HOGHUO\�SDWLHQWV�

7KH�ULVN�RI�UHQDO�LPSDLUPHQW�LV�LQFUHDVHG�E\�XVH�ZLWK�RWKHU�QHSKURWR[LF�GUXJV�

$FLFORYLU�LV�HOLPLQDWHG�E\�UHQDO�FOHDUDQFH��WKHUHIRUH�WKH�GRVH�PXVW�EH�UHGXFHG�LQ�SDWLHQWV�ZLWK�UHQDO�LPSDLUPHQW��VHH
VHFWLRQ�������(OGHUO\�SDWLHQWV�DUH�OLNHO\�WR�KDYH�UHGXFHG�UHQDO�IXQFWLRQ�DQG�WKHUHIRUH�WKH�QHHG�IRU�GRVH�UHGXFWLRQ�PXVW�EH
FRQVLGHUHG�LQ�WKLV�JURXS�RI�SDWLHQWV��%RWK�HOGHUO\�SDWLHQWV�DQG�SDWLHQWV�ZLWK�UHQDO�LPSDLUPHQW�DUH�DW�LQFUHDVHG�ULVN�RI
GHYHORSLQJ�QHXURORJLFDO�VLGH�HIIHFWV�DQG�VKRXOG�EH�FORVHO\�PRQLWRUHG�IRU�HYLGHQFH�RI�WKHVH�HIIHFWV��,Q�WKH�UHSRUWHG�FDVHV�
WKHVH�UHDFWLRQV�ZHUH�JHQHUDOO\�UHYHUVLEOH�RQ�GLVFRQWLQXDWLRQ�RI�WUHDWPHQW��VHH�VHFWLRQ������

3URORQJHG�RU�UHSHDWHG�FRXUVHV�RI�DFLFORYLU�LQ�VHYHUHO\�LPPXQH�FRPSURPLVHG�LQGLYLGXDOV�PD\�UHVXOW�LQ�WKH�VHOHFWLRQ�RI
YLUXV�VWUDLQV�ZLWK�UHGXFHG�VHQVLWLYLW\��ZKLFK�PD\�QRW�UHVSRQG�WR�FRQWLQXHG�DFLFORYLU�WUHDWPHQW��VHH�VHFWLRQ������

+\GUDWLRQ�VWDWXV��&DUH�VKRXOG�EH�WDNHQ�WR�PDLQWDLQ�DGHTXDWH�K\GUDWLRQ�LQ�SDWLHQWV�UHFHLYLQJ�KLJKHU�GRVH�RUDO�UHJLPHQV�RU
L�Y���H�J��IRU�WKH�WUHDWPHQW�RI�KHUSHV�]RVWHU�LQIHFWLRQ���J�GDLO\���LQ�RUGHU�WR�DYRLG�WKH�ULVN�RI�SRVVLEOH�UHQDO�WR[LFLW\�

����,QWHUDFWLRQ�ZLWK�RWKHU�PHGLFLQDO�SURGXFWV�DQG�RWKHU�IRUPV�RI�LQWHUDFWLRQ

��$FLFORYLU�LV�HOLPLQDWHG�SULPDULO\�XQFKDQJHG�LQ�WKH�XULQH�YLD�DFWLYH�UHQDO�WXEXODU�VHFUHWLRQ��$Q\�GUXJV�DGPLQLVWHUHG
FRQFXUUHQWO\�WKDW�FRPSHWH�ZLWK�WKLV�PHFKDQLVP�PD\�LQFUHDVH�DFLFORYLU�SODVPD�FRQFHQWUDWLRQV�

��&LFORVSRULQ��7KHUH�KDV�EHHQ�D�VPDOO�QXPEHU�RI�WUDQVSODQW�SDWLHQWV�ZLWK�LQFUHDVHG�VHUXP�OHYHOV�RI�FLFORVSRULQ�DQG�VLJQV
RI�QHSKURWR[LFLW\�ZKHQ�DFLFORYLU�LV�JLYHQ�FRQFXUUHQWO\��5HQDO�IXQFWLRQ�VKRXOG�EH�PRQLWRUHG�FORVHO\�LQ�SDWLHQWV�WDNLQJ�ERWK
GUXJV�

��&LPHWLGLQH�DQG�SUREHQHFLG��&LPHWLGLQH�DQG�SUREHQHFLG�LQFUHDVH�WKH�$8&�RI�DFLFORYLU�E\�FRPSHWLQJ�IRU�DFWLYH�VHFUHWLRQ
E\�WKH�UHQDO�WXEXOHV�DQG�UHGXFH�DFLFORYLU�UHQDO�FOHDUDQFH��'RVDJH�DGMXVWPHQW�LV�XVXDOO\�QRW�QHFHVVDU\�EHFDXVH�RI�WKH
ZLGH�WKHUDSHXWLF�LQGH[�RI�DFLFORYLU�

��0\FRSKHQRODWH�PRIHWLO��,QFUHDVHV�LQ�SODVPD�$8&V�RI�DFLFORYLU�DQG�RI�WKH�LQDFWLYH�PHWDEROLWH�RI�P\FRSKHQRODWH�PRIHWLO�
DQ�LPPXQRVXSSUHVVDQW�DJHQW�XVHG�LQ�WUDQVSODQW�SDWLHQWV��KDYH�EHHQ�VKRZQ�ZKHQ�WKH�GUXJV�DUH�FRDGPLQLVWHUHG�
+RZHYHU��QR�GRVDJH�DGMXVWPHQW�LV�QHFHVVDU\�EHFDXVH�RI�WKH�ZLGH�WKHUDSHXWLF�LQGH[�RI�DFLFORYLU�

��$Q�H[SHULPHQWDO�VWXG\�RQ�ILYH�PDOH�VXEMHFWV�LQGLFDWHV�WKDW�FRQFRPLWDQW�WKHUDS\�ZLWK�DFLFORYLU�LQFUHDVHV�$8&�RI�WRWDOO\
DGPLQLVWHUHG�WKHRSK\OOLQH�ZLWK�DSSUR[LPDWHO\������,W�LV�UHFRPPHQGHG�WR�PHDVXUH�SODVPD�FRQFHQWUDWLRQV�GXULQJ
FRQFRPLWDQW�WKHUDS\�ZLWK�DFLFORYLU�

��=LGRYXGLQH��$OWKRXJK�FR�DGPLQLVWUDWLRQ�RI�]LGRYXGLQH�DQG�DFLFORYLU�LV�QRW�XVXDOO\�DVVRFLDWHG�ZLWK�WR[LFLW\��WKHUH�LV�D
VLQJOH�FDVH�UHSRUW�RI�RYHUZKHOPLQJ�IDWLJXH�GHYHORSLQJ�LQ�D�SDWLHQW�ZKHQ�JLYHQ�WKH�WZR�GUXJV�WRJHWKHU��7KLV�GLG�QRW�RFFXU
ZKHQ�]LGRYXGLQH�DQG�DFLFORYLU�ZHUH�JLYHQ�DORQH�

����)HUWLOLW\��SUHJQDQF\�DQG�ODFWDWLRQ

3UHJQDQF\

([SHULHQFH�LQ�KXPDQV�LV�OLPLWHG�VR�WKH�XVH�RI�DFLFORYLU�VKRXOG�EH�FRQVLGHUHG�RQO\�ZKHQ�WKH�SRWHQWLDO�EHQHILWV�RXWZHLJK
WKH�SRVVLELOLW\�RI�XQNQRZQ�ULVNV��+HUSHV�VLPSOH[�HQFHSKDOLWLV�DQG�YDULFHOOD�SQHXPRQLD�FRQVWLWXWH�D�VLJQLILFDQW�ULVN�IRU
PRWKHU�DQG�IRHWXV�DQG�SULPDU\�JHQLWDO�KHUSHV�PD\�UHWDUG�LQWUDXWHULQH�JURZWK�DQG�LQFUHDVH�WKH�ULVN�RI�SUHPDWXUH�ELUWK�DQG
QHRQDWDO�KHUSHV�LQIHFWLRQ���6HH�VHFWLRQ�����3UHFOLQLFDO�6DIHW\�'DWD���$FLFORYLU�UHDGLO\�FURVVHV�WKH�SODFHQWD�DQG�OHYHOV�LQ
FRUG�EORRG�DUH�KLJKHU�WKDQ�LQ�PDWHUQDO�VHUXP�

$�SRVW�PDUNHWLQJ�DFLFORYLU�SUHJQDQF\�UHJLVWU\�KDV�GRFXPHQWHG�SUHJQDQF\�RXWFRPHV�LQ�ZRPHQ�H[SRVHG�WR�DQ\
IRUPXODWLRQ�RI�DFLFORYLU��7KH�UHJLVWU\�ILQGLQJV�KDYH�QRW�VKRZQ�DQ�LQFUHDVH�LQ�WKH�QXPEHU�RI�ELUWK�GHIHFWV�DPRQJVW�DFLFORYLU
H[SRVHG�VXEMHFWV�FRPSDUHG�ZLWK�WKH�JHQHUDO�SRSXODWLRQ��DQG�DQ\�ELUWK�GHIHFWV�VKRZHG�QR�XQLTXHQHVV�RU�FRQVLVWHQW
SDWWHUQ�WR�VXJJHVW�D�FRPPRQ�FDXVH��6\VWHPLF�DGPLQLVWUDWLRQ�RI�DFLFORYLU�LQ�LQWHUQDWLRQDOO\�DFFHSWHG�VWDQGDUG�WHVWV�GLG
QRW�SURGXFH�HPEU\RWR[LF�RU�WHUDWRJHQLF�HIIHFWV�LQ�UDEELWV��UDWV�RU�PLFH��,Q�D�QRQ�VWDQGDUG�WHVW�LQ�UDWV��IRHWDO�DEQRUPDOLWLHV
ZHUH�REVHUYHG�EXW�RQO\�IROORZLQJ�VXFK�KLJK�VXEFXWDQHRXV�GRVHV�WKDW�PDWHUQDO�WR[LFLW\�ZDV�SURGXFHG��7KH�FOLQLFDO
UHOHYDQFH�RI�WKHVH�ILQGLQJV�LV�XQFHUWDLQ�

%UHDVW�)HHGLQJ

)ROORZLQJ�RUDO�DGPLQLVWUDWLRQ�RI����PJ�DFLFORYLU�ILYH�WLPHV�D�GD\��DFLFORYLU�KDV�EHHQ�GHWHFWHG�LQ�EUHDVW�PLON�DW
FRQFHQWUDWLRQV�UDQJLQJ�IURP���������WLPHV�WKH�FRUUHVSRQGLQJ�SODVPD�OHYHOV��7KHVH�OHYHOV�ZRXOG�SRWHQWLDOO\�H[SRVH
QXUVLQJ�LQIDQWV�WR�DFLFORYLU�GRVDJHV�RI�XS�WR����PJ�NJ�GD\��&DXWLRQ�LV�WKHUHIRUH�DGYLVHG�LI�DFLFORYLU�LV�WR�EH�DGPLQLVWHUHG
WR�D�QXUVLQJ�PRWKHU�

����(IIHFWV�RQ�DELOLW\�WR�GULYH�DQG�XVH�PDFKLQHV

7KH�FOLQLFDO�VWDWXV�RI�WKH�SDWLHQW�DQG�WKH�DGYHUVH�HYHQW�SURILOH�RI�DFLFORYLU�VKRXOG�EH�ERUQH�LQ�PLQG�ZKHQ�FRQVLGHULQJ�WKH
SDWLHQWV
V�DELOLW\�WR�GULYH�RU�RSHUDWH�PDFKLQHU\�

$V�DFLFORYLU�DGPLQLVWUDWLRQ�LV�RFFDVLRQDOO\�DVVRFLDWHG�ZLWK�GURZVLQHVV�DQG�VRPQROHQFH��XVXDOO\�LQ�SDWLHQWV�UHFHLYLQJ�KLJK
GRVHV�RU�ZLWK�LPSDLUHG�UHQDO�IXQFWLRQ���SDWLHQWV�VKRXOG�PDNH�VXUH�WKDW�WKH\�DUH�QRW�DIIHFWHG�EHIRUH�GULYLQJ�RU�XVLQJ
PDFKLQHU\�
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7KHUH�KDYH�EHHQ�QR�VWXGLHV�WR�LQYHVWLJDWH�WKH�HIIHFW�RI�DFLFORYLU�RQ�GULYLQJ�SHUIRUPDQFH�RU�WKH�DELOLW\�WR�RSHUDWH
PDFKLQHU\��)XUWKHU��D�GHWULPHQWDO�HIIHFW�RQ�VXFK�DFWLYLWLHV�FDQQRW�EH�SUHGLFWHG�IURP�WKH�SKDUPDFRORJ\�RI�WKH�DFWLYH
VXEVWDQFH�

����8QGHVLUDEOH�HIIHFWV

7KH�IUHTXHQF\�FDWHJRULHV�DVVRFLDWHG�ZLWK�WKH�DGYHUVH�HYHQWV�EHORZ�DUH�HVWLPDWHV��)RU�PRVW�HYHQWV��VXLWDEOH�GDWD�IRU
HVWLPDWLQJ�LQFLGHQFH�ZHUH�QRW�DYDLODEOH��,Q�DGGLWLRQ��DGYHUVH�HYHQWV�PD\�YDU\�LQ�WKHLU�LQFLGHQFH�GHSHQGLQJ�RQ�WKH
LQGLFDWLRQ�

$Q�HVWLPDWH�RI�WKH�IUHTXHQF\�RI�XQGHVLUDEOH�HIIHFWV�KDV�EHHQ�LQFOXGHG�WKRXJK�WKLV�LV�QRW�FHUWDLQ�IRU�DOO�DGYHUVH�HIIHFWV�
7KH�IROORZLQJ�FRQYHQWLRQ�KDV�EHHQ�XVHG�IRU�WKH�FODVVLILFDWLRQ�RI�XQGHVLUDEOH�HIIHFWV�LQ�WHUPV�RI�IUHTXHQF\��YHU\�FRPPRQ
�!�������FRPPRQ��!���������������XQFRPPRQ��!�����������������UDUH��!������������������YHU\�UDUH������������

%ORRG�DQG�WKH�O\PSKDWLF�V\VWHP�GLVRUGHUV

9HU\�UDUH��$QDHPLD��OHXFRSHQLD�DQG�WKURPERF\WRSHQLD�

,PPXQH�V\VWHP�GLVRUGHUV

5DUH��$QDSK\OD[LV�

1HUYRXV�V\VWHP�GLVRUGHUV

&RPPRQ��'L]]LQHVV�DQG�KHDGDFKH�

9HU\�UDUH��5HYHUVLEOH�QHXURORJLFDO�UHDFWLRQV�LQFOXGLQJ�DJLWDWLRQ��WUHPRU��DWD[LD��G\VDUWKULD��SV\FKRWLF�V\PSWRPV�
HQFHSKDORSDWK\��GURZVLQHVV��FRQIXVLRQDO�VWDWHV��KDOOXFLQDWLRQV��VRPQROHQFH��FRQYXOVLRQV��FRPD�DQG�PDODLVH��7KHVH
HIIHFWV�ZHUH�XVXDOO\�UHSRUWHG�LQ�SDWLHQWV�UHFHLYLQJ�KLJK�GRVHV�RI�DFLFORYLU��XVXDOO\�JLYHQ�LQWUDYHQRXVO\���ZLWK�UHQDO
LPSDLUPHQW��RU�ZLWK�RWKHU�SUHGLVSRVLQJ�IDFWRUV��VHH�VHFWLRQ�������$FLFORYLU�VKRXOG�EH�XVHG�ZLWK�FDXWLRQ�LQ�SDWLHQWV�ZLWK
XQGHUO\LQJ�QHXURORJLFDO�DEQRUPDOLWLHV�

5HVSLUDWRU\��WKRUDFLF�DQG�PHGLDVWLQDO�GLVRUGHUV

5DUH��'\VSQRHD

*DVWURLQWHVWLQDO�GLVRUGHUV

&RPPRQ��1DXVHD��YRPLWLQJ��GLDUUKRHD�DQG�DEGRPLQDO�SDLQ�

+HSDWR�ELOLDU\�GLVRUGHUV

5DUH��5HYHUVLEOH�ULVHV�LQ�ELOLUXELQ�DQG�OLYHU�UHODWHG�HQ]\PHV�

9HU\�UDUH��+HSDWLWLV�DQG�MDXQGLFH�

6NLQ�DQG�VXE�FXWDQHRXV�WLVVXH�GLVRUGHUV

&RPPRQ��6NLQ�UDVKHV��SUXULWXV��LQFOXGLQJ�SKRWRVHQVLWLYLW\��

8QFRPPRQ��8UWLFDULD��DFFHOHUDWHG�GLIIXVH�KDLU�ORVV��

$FFHOHUDWHG�GLIIXVH�KDLU�ORVV�KDV�EHHQ�DVVRFLDWHG�ZLWK�D�ZLGH�YDULHW\�RI�GLVHDVH�SURFHVVHV�DQG�PHGLFLQHV��WKH
UHODWLRQVKLS�RI�WKH�HYHQW�WR�DFLFORYLU�WKHUDS\�LV�XQFHUWDLQ�5DUH��$QJLRHGHPD��HU\WKHPD�PXOWLIRUPH��6WHYHQV�-RKQVRQ
V\QGURPH��WR[LF�HSLGHUPDO�QHFURO\VLV�

5HQDO�DQG�XULQDU\�GLVRUGHUV

5DUH��,QFUHDVHV�LQ�EORRG�XUHD�DQG�FUHDWLQLQH��UHQDO�LPSDLUPHQW��XVXDOO\�GXULQJ�LQWUDYHQRXV�WKHUDS\��ZKLFK�LV�XVXDOO\
UHYHUVLEOH�DQG�UHVSRQGV�WR�K\GUDWLRQ�DQG�RU�GRVDJH�UHGXFWLRQ�EXW�PD\�SURJUHVV�WR�DFXWH�UHQDO�IDLOXUH�LQ�SDWLHQWV�ZLWK
SUHGLVSRVLQJ�IDFWRUV�

9HU\�UDUH��$FXWH�UHQDO�IDLOXUH��UHQDO�SDLQ

5HQDO�SDLQ�PD\�EH�DVVRFLDWHG�ZLWK�UHQDO�IDLOXUH�

*HQHUDO�GLVRUGHUV

&RPPRQ��)DWLJXH��IHYHU�

5HSRUWLQJ�RI�VXVSHFWHG�DGYHUVH�UHDFWLRQV

5HSRUWLQJ�VXVSHFWHG�DGYHUVH�UHDFWLRQV�DIWHU�DXWKRULVDWLRQ�RI�WKH�PHGLFLQDO�SURGXFW�LV�LPSRUWDQW��,W�DOORZV�FRQWLQXHG
PRQLWRULQJ�RI�WKH�EHQHILW�ULVN�EDODQFH�RI�WKH�PHGLFLQDO�SURGXFW��+HDOWKFDUH�SURIHVVLRQDOV�DUH�DVNHG�WR�UHSRUW�DQ\
VXVSHFWHG�DGYHUVH�UHDFWLRQV�YLD�WKH�<HOORZ�&DUG�6FKHPH�DW��ZZZ�PKUD�JRY�XN�\HOORZFDUG�RU�VHDUFK�IRU�0+5$�<HOORZ
&DUG�LQ�WKH�*RRJOH�3OD\�RU�$SSOH�$SS�6WRUH�

����2YHUGRVH

6\PSWRPV�DQG�VLJQV

$FLFORYLU�LV�RQO\�SDUWO\�DEVRUEHG�LQ�WKH�JDVWURLQWHVWLQDO�WUDFW�
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3DWLHQWV�KDYH�LQJHVWHG�RYHUGRVHV�RI�XS�WR����J�DFLFORYLU�RQ�D�VLQJOH�RFFDVLRQ��XVXDOO\�ZLWKRXW�WR[LF�HIIHFWV��$FFLGHQWDO�
UHSHDWHG�RYHUGRVHV�RI�RUDO�DFLFORYLU�RYHU�VHYHUDO�GD\V�KDYH�EHHQ�DVVRFLDWHG�ZLWK�JDVWURLQWHVWLQDO�HIIHFWV��HJ�QDXVHD�DQG
YRPLWLQJ��DQG�QHXURORJLFDO�HIIHFWV��HJ�KHDGDFKH�DQG�FRQIXVLRQ��

2YHUGRVDJH�RI�L�Y��DFLFORYLU�KDV�UHVXOWHG�LQ�HOHYDWLRQV�RI�VHUXP�FUHDWLQLQH��EORRG�XUHD�QLWURJHQ�DQG�VXEVHTXHQW�UHQDO
IDLOXUH��1HXURORJLFDO�HIIHFWV�LQFOXGLQJ�FRQIXVLRQ��KDOOXFLQDWLRQV��DJLWDWLRQ��VHL]XUHV�DQG�FRPD�KDYH�EHHQ�GHVFULEHG�LQ
DVVRFLDWLRQ�ZLWK�RYHUGRVDJH�

7UHDWPHQW

3DWLHQWV�VKRXOG�EH�REVHUYHG�FORVHO\�IRU�VLJQV�RI�WR[LFLW\��+DHPRGLDO\VLV�VLJQLILFDQWO\�HQKDQFHV�WKH�UHPRYDO�RI�DFLFORYLU
IURP�WKH�EORRG�DQG�PD\��WKHUHIRUH��EH�FRQVLGHUHG�D�PDQDJHPHQW�RSWLRQ�LQ�WKH�HYHQW�RI�V\PSWRPDWLF�RYHUGRVH�

���3KDUPDFRORJLFDO�SURSHUWLHV
����3KDUPDFRG\QDPLF�SURSHUWLHV

3KDUPDFRWKHUDSHXWLF�JURXS���$7&�FRGH��-��$�%

$FLFORYLU�LV�DQ�DQWLYLUDO�DJHQW�ZKLFK�LV�KLJKO\�DFWLYH�LQ�YLWUR�DJDLQVW�KHUSHV�VLPSOH[�YLUXV��+69��W\SHV�,�DQG�,,�DQG�YDULFHOOD
]RVWHU�YLUXV��7R[LFLW\�WR�PDPPDOLDQ�KRVW�FHOOV�LV�ORZ�

$FLFORYLU�LV�SKRVSKRU\ODWHG�DIWHU�HQWU\�LQWR�KHUSHV�LQIHFWHG�FHOOV�WR�WKH�DFWLYH�FRPSRXQG�DFLFORYLU�WULSKRVSKDWH��7KH�ILUVW
VWHS�LQ�WKLV�SURFHVV�LV�GHSHQGDQW�RQ�WKH�SUHVHQFH�RI�WKH�+69�FRGHG�WK\PLGLQH�NLQDVH��$FLFORYLU�WULSKRVSKDWH�DFWV�DV�DQ
LQKLELWRU�RI��DQG�VXEVWUDWH�IRU��WKH�KHUSHV�VSHFLILHG�'1$�SRO\PHUDVH��SUHYHQWLQJ�IXUWKHU�YLUDO�'1$�V\QWKHVLV�ZLWKRXW
DIIHFWLQJ�WKH�QRUPDO�FHOOXODU�SURFHVVHV�

+HUSHV�VLPSOH[�YLUXV�GHYHORSV�UHVLVWDQFH�WR�DFLFORYLU�E\�VHOHFWLRQ�RI�PXWDQWV�GHILFLHQW�LQ�WK\PLGLQH�NLQDVH�ZKLFK�DUH
XVXDOO\�RI�GLPLQLVKHG�YLUXOHQFH�ZLWK�UHGXFHG�LQIHFWLYLW\�DQG�ODWHQF\��5HVLVWDQFH�LV�UDUH�LQ�LPPXQRFRPSHWHQW�SDWLHQWV�RQ
VKRUW�FRXUVHV�RI�RUDO�WKHUDS\�EXW�LW�LV�PRUH�SUHYDOHQW�LQ�LPPXQRFRPSURPLVHG�SDWLHQWV�ZKR�KDYH�RIWHQ�UHFHLYHG
SURORQJHG�FRXUVHV�RI�WUHDWPHQW��+HUSHV�]RVWHU�UHVLVWDQFH�GHYHORSV�E\�D�VLPLODU�PHFKDQLVP�DQG�KDV�EHHQ�UHSRUWHG�LQ
LPPXQRFRPSURPLVHG�SDWLHQWV�XQGHUJRLQJ�SURORQJHG�WKHUDS\�ZLWK�DFLFORYLU�

����3KDUPDFRNLQHWLF�SURSHUWLHV

$EVRUSWLRQ

$FLFORYLU�LV�VORZO\�DQG�LQFRPSOHWHO\�DEVRUEHG�IURP�WKH�JDVWURLQWHVWLQDO�WUDFW��7KH�SHDN�SODVPD�FRQFHQWUDWLRQ�RFFXUV
DERXW���KRXUV�IROORZLQJ�LQJHVWLRQ�

'LVWULEXWLRQ

7KHUH�LV�D�ZLGH�GLVWULEXWLRQ�WR�YDULRXV�WLVVXHV��LQFOXGLQJ�WKH�&6)�ZKHUH�FRQFHQWUDWLRQV�DFKLHYHG�DUH�DERXW�����RI�WKRVH
DFKLHYHG�LQ�SODVPD��3URWHLQ�ELQGLQJ�LV�UHSRUWHG�WR�UDQJH�IURP��������$FLFORYLU�FURVVHV�WKH�SODFHQWD�DQG�LV�H[FUHWHG�LQ
EUHDVW�PLON�LQ�FRQFHQWUDWLRQV�DSSUR[LPDWHO\���WLPHV�KLJKHU�WKDQ�WKRVH�LQ�PDWHUQDO�VHUXP�

0HWDEROLVP�DQG�(OLPLQDWLRQ

5HQDO�H[FUHWLRQ�LV�WKH�PDMRU�URXWH�RI�HOLPLQDWLRQ�E\�ERWK�JORPHUXODU�ILOWUDWLRQ�DQG�WXEXODU�VHFUHWLRQ��7KH�WHUPLQDO�RU�EHWD�
SKDVH�KDOI�OLIH�LV�UHSRUWHG�WR�EH�DERXW�����KRXUV�IRU�DGXOWV�ZLWKRXW�UHQDO�LPSDLUPHQW��$V�DFLFORYLU�SHUVLVWV�LQ�WKH�SODVPD�RI
SDWLHQWV�ZLWK�UHQDO�LQVXIILFLHQF\��LQ�FKURQLF�UHQDO�IDLOXUH�WKLV�YDOXH�LV�LQFUHDVHG�DQG�PD\�EH�XS�WR������KRXUV�LQ�DQXULF
SDWLHQWV��$V�UHQDO�IXQFWLRQ�GHFUHDVHV��D�JUHDWHU�SHUFHQWDJH�RI�WKH�GUXJ�LV�HOLPLQDWHG�E\�PHWDEROLF�FRQYHUVLRQ�WR
FDUER[\PHWKR[\PHWK\O�JXDQLQH��'XULQJ�KDHPRGLDO\VLV�WKH�KDOI�OLIH�LV�UHGXFHG�WR�����KRXUV��ZLWK�����RI�D�GRVH�RI
DFLFORYLU�EHLQJ�UHPRYHG�LQ���KRXUV��)DHFDO�H[FUHWLRQ�PD\�DFFRXQW�IRU�DERXW����RI�D�GRVH�

,Q�QHRQDWHV�DQG�\RXQJ�LQIDQWV����WR���PRQWKV�RI�DJH��WUHDWHG�ZLWK�GRVHV�RI����PJ�NJ�DGPLQLVWHUHG�E\�LQIXVLRQ�RYHU�D
RQH�KRXU�SHULRG�HYHU\���KRXUV�WKH�&VVPD[�ZDV�IRXQG�WR�EH������PLFUR0RO�������PLFURJUDPV�PO��DQG�&VVPLQ�WR�EH�����
PLFUR0RO������PLFURJUDPV�PO���$�VHSDUDWH�JURXS�RI�QHRQDWHV�WUHDWHG�ZLWK����PJ�NJ�HYHU\���KRXUV�VKRZHG�DSSUR[LPDWH
GRVH�SURSRUWLRQDO�LQFUHDVHV��ZLWK�D�&PD[�RI������PLFURPRODU�������PLFURJUDP�PO��DQG�&PLQ�RI������PLFURPRODU�����
PLFURJUDP�PO��

����3UHFOLQLFDO�VDIHW\�GDWD

6\VWHPLF�DGPLQLVWUDWLRQ�RI�DFLFORYLU�LQ�LQWHUQDWLRQDOO\�DFFHSWHG�VWDQGDUG�WHVWV�GLG�QRW�SURGXFH�HPEU\RWR[LF�RU�WHUDWRJHQLF
HIIHFWV�LQ�UDWV��UDEELWV�RU�PLFH��,Q�D�QRQ�VWDQGDUG�WHVW�LQ�UDWV��IRHWDO�DEQRUPDOLWLHV�ZHUH�REVHUYHG��EXW�RQO\�IROORZLQJ�VXFK
KLJK�VXEFXWDQHRXV�GRVHV�WKDW�PDWHUQDO�WR[LFLW\�ZDV�SURGXFHG��7KH�FOLQLFDO�UHOHYDQFH�RI�WKHVH�ILQGLQJV�LV�XQFHUWDLQ�

7ZR�JHQHUDWLRQ�VWXGLHV�LQ�PLFH�GR�QRW�UHYHDO�DQ\�HIIHFW�RI�DFLFORYLU�RQ�IHUWLOLW\�

7KH�UHVXOWV�RI�D�ZLGH�UDQJH�RI�PXWDJHQLFLW\�WHVWV�LQ�YLWUR�DQG�LQ�YLYR�LQGLFDWH�WKDW�DFLFORYLU�GRHV�QRW�SRVH�D�JHQHWLF�ULVN�WR
PDQ��$FLFORYLU�ZDV�QRW�IRXQG�WR�EH�FDUFLQRJHQLF�LQ�ORQJ�WHUP�VWXGLHV�LQ�WKH�UDW�DQG�WKH�PRXVH��/DUJHO\�UHYHUVLEOH�DGYHUVH
HIIHFWV�RQ�VSHUPDWRJHQHVLV�LQ�DVVRFLDWLRQ�ZLWK�RYHUDOO�WR[LFLW\�LQ�UDWV�DQG�GRJV�KDYH�EHHQ�UHSRUWHG�RQO\�DW�GRVHV�RI
DFLFORYLU�JUHDWO\�LQ�H[FHVV�RI�WKRVH�HPSOR\HG�WKHUDSHXWLFDOO\��$FLFORYLU�KDV�EHHQ�VKRZQ�WR�KDYH�QR�GHILQLWH�HIIHFW�XSRQ
VSHUP�FRXQW��PRUSKRORJ\�RU�PRWLOLW\�LQ�PDQ�
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6LQHPHW�&5����PJ�����PJ�3URORQJHG�5HOHDVH�7DEOHWV

6XPPDU\�RI�3URGXFW�&KDUDFWHULVWLFV�8SGDWHG����2FW������_�0HUFN�6KDUS�	�'RKPH�/LPLWHG

���1DPH�RI�WKH�PHGLFLQDO�SURGXFW
6,1(0(7��&5����PJ�����PJ�3URORQJHG�5HOHDVH�7DEOHWV

+$/)�6,1(0(7��&5����PJ�����PJ�3URORQJHG�5HOHDVH�7DEOHWV

���4XDOLWDWLYH�DQG�TXDQWLWDWLYH�FRPSRVLWLRQ
(DFK�WDEOHW�RI�
6LQHPHW�&5
�FRQWDLQV�FDUELGRSD��HTXLYDOHQW�WR����PJ�RI�DQK\GURXV�FDUELGRSD��DQG�����PJ�OHYRGRSD�

(DFK�WDEOHW�RI�
+DOI�6LQHPHW�&5
�FRQWDLQV�FDUELGRSD��HTXLYDOHQW�WR����PJ�RI�DQK\GURXV�FDUELGRSD��DQG�����PJ
OHYRGRSD�

���3KDUPDFHXWLFDO�IRUP
0RGLILHG�UHOHDVH�WDEOHWV�


6LQHPHW�&5
��SHDFK�FRORXUHG��RYDO�VKDSHG��ELFRQYH[�WDEOHWV��RQH�VLGH�GHHS�VFRUHG�DQG�WKH�RWKHU�PDUNHG�
���
�


+DOI�6LQHPHW�&5
��SLQN�FRORXUHG��RYDO�VKDSHG��ELFRQYH[�WDEOHWV��SODLQ�RQH�VLGH�DQG�WKH�RWKHU�PDUNHG�
���
�

���&OLQLFDO�SDUWLFXODUV
����7KHUDSHXWLF�LQGLFDWLRQV

$QWLSDUNLQVRQ�DJHQW�

,GLRSDWKLF�3DUNLQVRQ
V�GLVHDVH��LQ�SDUWLFXODU�WR�UHGXFH�RII�SHULRG�LQ�SDWLHQWV�ZKR�SUHYLRXVO\�KDYH�EHHQ�WUHDWHG�ZLWK
OHYRGRSD�GHFDUER[\ODVH�LQKLELWRUV��RU�ZLWK�OHYRGRSD�DORQH�DQG�ZKR�KDYH�H[SHULHQFHG�PRWRU�IOXFWXDWLRQV��7KH
H[SHULHQFH�LV�OLPLWHG�ZLWK�
6LQHPHW�&5
�DQG�
+DOI�6LQHPHW�&5
�LQ�SDWLHQWV�ZKR�KDYH�QRW�EHHQ�WUHDWHG�ZLWK�OHYRGRSD
EHIRUH�

����3RVRORJ\�DQG�PHWKRG�RI�DGPLQLVWUDWLRQ


6LQHPHW�&5
�DQG�
+DOI�6LQHPHW�&5
�WDEOHWV�FRQWDLQ�D�����UDWLR�RI�FDUELGRSD�WR�OHYRGRSD��
6LQHPHW�&5
��FDUELGRSD���
PJ�OHYRGRSD�����PJ��
+DOI�6LQHPHW�&5
����PJ�����PJ�SHU�WDEOHW���7KH�GDLO\�GRVDJH�RI�
6LQHPHW�&5
�PXVW�EH
GHWHUPLQHG�E\�FDUHIXO�WLWUDWLRQ��3DWLHQWV�VKRXOG�EH�PRQLWRUHG�FORVHO\�GXULQJ�WKH�GRVH�DGMXVWPHQW�SHULRG��SDUWLFXODUO\�ZLWK
UHJDUG�WR�DSSHDUDQFH�RU�ZRUVHQLQJ�RI�QDXVHD�RU�DEQRUPDO�LQYROXQWDU\�PRYHPHQWV��LQFOXGLQJ�G\VNLQHVLDV��FKRUHD�DQG
G\VWRQLD�

5RXWH�RI�DGPLQLVWUDWLRQ��RUDO


6LQHPHW�&5
�DQG�
+DOI�6LQHPHW�&5
�PD\�RQO\�EH�DGPLQLVWHUHG�DV�ZKROH�WDEOHWV��6R�WKDW�WKH�FRQWUROOHG�UHOHDVH�SURSHUWLHV
RI�WKH�SURGXFW�FDQ�EH�PDLQWDLQHG��WDEOHWV�VKRXOG�QRW�EH�FKHZHG��FUXVKHG��RU�KDOYHG�

6WDQGDUG�DQWLSDUNLQVRQ�GUXJV��RWKHU�WKDQ�OHYRGRSD�DORQH��PD\�EH�FRQWLQXHG�ZKLOH�
6LQHPHW�&5
�RU�
+DOI�6LQHPHW�&5
�DUH
EHLQJ�DGPLQLVWHUHG��DOWKRXJK�WKHLU�GRVDJH�PD\�KDYH�WR�EH�DGMXVWHG��6LQFH�FDUELGRSD�SUHYHQWV�WKH�UHYHUVDO�RI�OHYRGRSD
HIIHFWV�FDXVHG�E\�S\ULGR[LQH��
6LQHPHW�&5
�RU�
+DOI�6LQHPHW�&5
�FDQ�EH�JLYHQ�WR�SDWLHQWV�UHFHLYLQJ�VXSSOHPHQWDO
S\ULGR[LQH��YLWDPLQ�%���

,QLWLDO�'RVH

3DWLHQWV�FXUUHQWO\�WUHDWHG�ZLWK�FRQYHQWLRQDO�OHYRGRSD�GHFDUER[\ODVH�LQKLELWRU�FRPELQDWLRQV

'RVDJH�ZLWK�
6LQHPHW�&5
�VKRXOG�EH�VXEVWLWXWHG�LQLWLDOO\�DW�DQ�DPRXQW�WKDW�SURYLGHV�QR�PRUH�WKDQ�DSSUR[LPDWHO\����
PRUH�OHYRGRSD�SHU�GD\�ZKHQ�KLJKHU�GRVDJHV�DUH�JLYHQ��PRUH�WKDQ�����PJ�SHU�GD\���7KH�GRVLQJ�LQWHUYDO�EHWZHHQ�GRVHV
VKRXOG�EH�SURORQJHG�E\����WR�����DW�LQWHUYDOV�UDQJLQJ�IURP���WR����KRXUV��,W�LV�UHFRPPHQGHG�WR�JLYH�WKH�VPDOOHU�GRVH��LI
GLYLGHG�GRVHV�DUH�QRW�HTXDO��DW�WKH�HQG�RI�WKH�GD\��7KH�GRVH�QHHGV�WR�EH�WLWUDWHG�IXUWKHU�GHSHQGLQJ�RQ�FOLQLFDO�UHVSRQVH�
DV�LQGLFDWHG�EHORZ�XQGHU�
7LWUDWLRQ
��'RVDJHV�WKDW�SURYLGH�XS�WR�����PRUH�OHYRGRSD�SHU�GD\�PD\�EH�QHFHVVDU\�

$�JXLGH�IRU�VXEVWLWXWLRQ�RI�
6LQHPHW�&5
�WUHDWPHQW�IRU�FRQYHQWLRQDO�OHYRGRSD�GHFDUER[\ODVH�LQKLELWRU�FRPELQDWLRQV�LV
VKRZQ�LQ�WKH�WDEOH�EHORZ�

*XLGHOLQH�IRU�&RQYHUVLRQ�IURP�
6LQHPHW
�WR�
6LQHPHW�&5



6LQHPHW


'DLO\�'RVDJH

/HYRGRSD��PJ�


6LQHPHW�&5


'DLO\�'RVDJH

/HYRGRSD��PJ� 'RVDJH�5HJLPHQ

��������� ��� ��7DEOHW���[�GDLO\

��������� ��� ��7DEOHW���[�GDLO\

��������� ��� ��7DEOHWV�LQ���RU�PRUH�GLYLGH GRVHV

 For use with question 84, please turn over: 
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���������� ���� ��7DEOHWV�LQ���RU�PRUH�GLYLGHG�GRVHV

����������� ���� ��7DEOHWV�LQ���RU�PRUH�GLYLGHG�GRVHV

����������� ���� ��7DEOHWV�LQ���RU�PRUH�GLYLGHG�GRVHV

����������� ���� ��7DEOHWV�LQ���RU�PRUH�GLYLGHG�GRVHV


+DOI�6LQHPHW�&5
�LV�DYDLODEOH�WR�IDFLOLWDWH�WLWUDWLRQ�ZKHQ�����PJ�VWHSV�DUH�UHTXLUHG�

3DWLHQWV�FXUUHQWO\�WUHDWHG�ZLWK�OHYRGRSD�DORQH

/HYRGRSD�PXVW�EH�GLVFRQWLQXHG�DW�OHDVW�HLJKW�KRXUV�EHIRUH�WKHUDS\�ZLWK�
6LQHPHW�&5
�LV�VWDUWHG��,Q�SDWLHQWV�ZLWK�PLOG�WR
PRGHUDWH�GLVHDVH��WKH�LQLWLDO�UHFRPPHQGHG�GRVH�LV�RQH�WDEOHW�RI�
6LQHPHW�&5
�WZLFH�GDLO\�

3DWLHQWV�QRW�UHFHLYLQJ�OHYRGRSD

,Q�SDWLHQWV�ZLWK�PLOG�WR�PRGHUDWH�GLVHDVH��WKH�LQLWLDO�UHFRPPHQGHG�GRVH�LV�RQH�WDEOHW�RI�
6LQHPHW�&5
�WZLFH�GDLO\��,QLWLDO
GRVDJHV�VKRXOG�QRW�H[FHHG�����PJ�SHU�GD\�RI�OHYRGRSD��QRU�EH�JLYHQ�DW�LQWHUYDOV�RI�OHVV�WKDQ�VL[�KRXUV�

7LWUDWLRQ

)ROORZLQJ�LQLWLDWLRQ�RI�WKHUDS\��GRVHV�DQG�GRVLQJ�LQWHUYDOV�PD\�EH�LQFUHDVHG�RU�GHFUHDVHG��GHSHQGLQJ�XSRQ�WKHUDSHXWLF
UHVSRQVH��0RVW�SDWLHQWV�KDYH�EHHQ�DGHTXDWHO\�WUHDWHG�ZLWK�WZR�WR�HLJKW�WDEOHWV�SHU�GD\�RI�
6LQHPHW�&5
�DGPLQLVWHUHG�DV
GLYLGHG�GRVHV�DW�LQWHUYDOV�UDQJLQJ�IURP�IRXU�WR�WZHOYH�KRXUV�GXULQJ�WKH�ZDNLQJ�GD\��+LJKHU�GRVHV��XS�WR����WDEOHWV��DQG
VKRUWHU�LQWHUYDOV��OHVV�WKDQ�IRXU�KRXUV��KDYH�EHHQ�XVHG��EXW�DUH�QRW�XVXDOO\�UHFRPPHQGHG�

:KHQ�GRVHV�RI�
6LQHPHW�&5
�DUH�JLYHQ�DW�LQWHUYDOV�RI�OHVV�WKDQ�IRXU�KRXUV��RU�LI�WKH�GLYLGHG�GRVHV�DUH�QRW�HTXDO��LW�LV
UHFRPPHQGHG�WKDW�WKH�VPDOOHU�GRVHV�EH�JLYHQ�DW�WKH�HQG�RI�WKH�GD\��,Q�VRPH�SDWLHQWV�WKH�RQVHW�RI�HIIHFW�RI�WKH�ILUVW
PRUQLQJ�GRVH�PD\�EH�GHOD\HG�IRU�XS�WR�RQH�KRXU�FRPSDUHG�ZLWK�WKH�UHVSRQVH�XVXDOO\�REWDLQHG�IURP�WKH�ILUVW�PRUQLQJ
GRVH�RI�
6LQHPHW
�

$Q�LQWHUYDO�RI�DW�OHDVW�WKUHH�GD\V�EHWZHHQ�GRVDJH�DGMXVWPHQWV�LV�UHFRPPHQGHG�

0DLQWHQDQFH

%HFDXVH�3DUNLQVRQ
V�GLVHDVH�LV�SURJUHVVLYH��SHULRGLF�FOLQLFDO�HYDOXDWLRQV�DUH�UHFRPPHQGHG�DQG�DGMXVWPHQW�RI�WKH
GRVDJH�UHJLPHQ�RI�
6LQHPHW�&5
�RU�
+DOI�6LQHPHW�&5
�PD\�EH�UHTXLUHG�

$GGLWLRQ�RI�RWKHU�DQWLSDUNLQVRQ�PHGLFDWLRQ

$QWLFKROLQHUJLF�DJHQWV��GRSDPLQH�DJRQLVWV�DQG�DPDQWDGLQH�FDQ�EH�JLYHQ�ZLWK�
6LQHPHW�&5
�RU�
+DOI�6LQHPHW�&5
�
'RVDJH�DGMXVWPHQW�RI�
6LQHPHW�&5
�RU�
+DOI�6LQHPHW�&5
�PD\�EH�QHFHVVDU\�ZKHQ�WKHVH�DJHQWV�DUH�DGGHG�WR�DQ�H[LVWLQJ
WUHDWPHQW�UHJLPHQ�IRU�
6LQHPHW�&5
�RU�
+DOI�6LQHPHW�&5
�

,QWHUUXSWLRQ�RI�WKHUDS\

3DWLHQWV�VKRXOG�EH�REVHUYHG�FDUHIXOO\�LI�DEUXSW�UHGXFWLRQ�RU�GLVFRQWLQXDWLRQ�RI�
6LQHPHW�&5
�RU�
+DOI�6LQHPHW�&5
�LV
UHTXLUHG��HVSHFLDOO\�LI�WKH�SDWLHQW�LV�UHFHLYLQJ�DQWLSV\FKRWLFV��VHH�����
6SHFLDO�ZDUQLQJV�DQG�SUHFDXWLRQV�IRU�XVH
��

8VH�LQ�&KLOGUHQ

6DIHW\�DQG�HIIHFWLYHQHVV�RI�
6LQHPHW�&5
�RU�
+DOI�6LQHPHW�&5
�LQ�LQIDQWV�DQG�FKLOGUHQ�KDYH�QRW�EHHQ�HVWDEOLVKHG��DQG�LWV
XVH�LQ�SDWLHQWV�EHORZ�WKH�DJH�RI����LV�QRW�UHFRPPHQGHG�

����&RQWUDLQGLFDWLRQV


6LQHPHW�&5
�RU�
+DOI�6LQHPHW�&5
�VKRXOG�QRW�EH�JLYHQ�ZKHQ�DGPLQLVWUDWLRQ�RI�D�V\PSDWKRPLPHWLF�DPLQH�LV
FRQWUDLQGLFDWHG�

1RQ�VHOHFWLYH�PRQRDPLQH�R[LGDVH��0$2��LQKLELWRUV�DUH�FRQWUDLQGLFDWHG�IRU�XVH�ZLWK�
6LQHPHW�&5
�RU�
+DOI�6LQHPHW�&5
�
7KHVH�LQKLELWRUV�PXVW�EH�GLVFRQWLQXHG�DW�OHDVW�WZR�ZHHNV�SULRU�WR�LQLWLDWLQJ�WKHUDS\�ZLWK�
6LQHPHW�&5
�RU�
+DOI�6LQHPHW
&5
��
6LQHPHW�&5
�RU�
+DOI�6LQHPHW�&5
�PD\�EH�DGPLQLVWHUHG�FRQFRPLWDQWO\�ZLWK�WKH�PDQXIDFWXUHU
V�UHFRPPHQGHG�GRVH
RI�DQ�0$2�LQKLELWRU�ZLWK�VHOHFWLYLW\�IRU�0$2�W\SH�%��H�J��VHOHJLOLQH�K\GURFKORULGH���6HH�����
,QWHUDFWLRQV�ZLWK�RWKHU
PHGLFLQDO�SURGXFWV�DQG�RWKHU�IRUPV�RI�LQWHUDFWLRQ
��


6LQHPHW�&5
�RU�
+DOI�6LQHPHW�&5
�LV�FRQWUDLQGLFDWHG�LQ�SDWLHQWV�ZLWK�NQRZQ�K\SHUVHQVLWLYLW\�WR�DQ\�FRPSRQHQW�RI�WKLV
PHGLFDWLRQ��DQG�LQ�SDWLHQWV�ZLWK�QDUURZ�DQJOH�JODXFRPD�

%HFDXVH�OHYRGRSD�PD\�DFWLYDWH�D�PDOLJQDQW�PHODQRPD��
6LQHPHW�&5
�RU�
+DOI�6LQHPHW�&5
�VKRXOG�QRW�EH�XVHG�LQ
SDWLHQWV�ZLWK�VXVSLFLRXV�XQGLDJQRVHG�VNLQ�OHVLRQV�RU�D�KLVWRU\�RI�PHODQRPD�

8VH�LQ�SDWLHQWV�ZLWK�VHYHUH�SV\FKRVHV�

����6SHFLDO�ZDUQLQJV�DQG�SUHFDXWLRQV�IRU�XVH

:KHQ�SDWLHQWV�DUH�UHFHLYLQJ�OHYRGRSD�PRQRWKHUDS\��OHYRGRSD�PXVW�EH�GLVFRQWLQXHG�DW�OHDVW�HLJKW�KRXUV�EHIRUH�WKHUDS\
ZLWK�
6LQHPHW�&5
�RU�
+DOI�6LQHPHW�&5
�LV�VWDUWHG��DW�OHDVW����KRXUV�LI�VORZ�UHOHDVH�OHYRGRSD�KDV�EHHQ�DGPLQLVWHUHG��
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'\VNLQHVLDV�PD\�RFFXU�LQ�SDWLHQWV�SUHYLRXVO\�WUHDWHG�ZLWK�OHYRGRSD�DORQH�EHFDXVH�FDUELGRSD�SHUPLWV�PRUH�OHYRGRSD�WR
UHDFK�WKH�EUDLQ�DQG��WKXV��PRUH�GRSDPLQH�WR�EH�IRUPHG��7KH�RFFXUUHQFH�RI�G\VNLQHVLDV�PD\�UHTXLUH�GRVDJH�UHGXFWLRQ�


6LQHPHW�&5
�DQG�
+DOI�6LQHPHW�&5
�DUH�QRW�UHFRPPHQGHG�IRU�WKH�WUHDWPHQW�RI�GUXJ�LQGXFHG�H[WUDS\UDPLGDO�UHDFWLRQV�RU
IRU�WKH�WUHDWPHQW�RI�+XQWLQJGRQ
V�FKRUHD�

%DVHG�RQ�WKH�SKDUPDFRNLQHWLF�SURILOH�RI�
6LQHPHW�&5
�WKH�RQVHW�RI�HIIHFW�LQ�SDWLHQWV�ZLWK�HDUO\�PRUQLQJ�G\VNLQHVLDV�PD\
EH�VORZHU�WKDQ�ZLWK�FRQYHQWLRQDO�
6LQHPHW
��7KH�LQFLGHQFH�RI�G\VNLQHVLDV�LV�VOLJKWO\�KLJKHU�GXULQJ�WUHDWPHQW�ZLWK�
6LQHPHW
&5
�WKDQ�ZLWK�FRQYHQWLRQDO�
6LQHPHW
��������YV��������LQ�DGYDQFHG�SDWLHQWV�ZLWK�PRWRU�IOXFWXDWLRQV�


6LQHPHW�&5
�RU�
+DOI�6LQHPHW�&5
�VKRXOG�EH�DGPLQLVWHUHG�FDXWLRXVO\�WR�SDWLHQWV�ZLWK�VHYHUH�FDUGLRYDVFXODU�RU�SXOPRQDU\
GLVHDVH��EURQFKLDO�DVWKPD��UHQDO��KHSDWLF�RU�HQGRFULQH�GLVHDVH��RU�ZLWK�D�KLVWRU\�RI�SHSWLF�XOFHU�GLVHDVH�RU�RI
FRQYXOVLRQV�

&DUH�VKRXOG�EH�H[HUFLVHG�LQ�DGPLQLVWHULQJ�
6LQHPHW�&5
�RU�
+DOI�6LQHPHW�&5
�WR�SDWLHQWV�ZLWK�D�KLVWRU\�RI�UHFHQW
P\RFDUGLDO�LQIDUFWLRQ�ZKR�KDYH�UHVLGXDO�DWULDO��QRGDO��RU�YHQWULFXODU�DUUK\WKPLD��,Q�VXFK�SDWLHQWV��FDUGLDF�IXQFWLRQ�VKRXOG
EH�PRQLWRUHG�ZLWK�SDUWLFXODU�FDUH�GXULQJ�WKH�SHULRG�RI�LQLWLDO�GRVDJH�DGPLQLVWUDWLRQ�DQG�WLWUDWLRQ�

/HYRGRSD�KDV�EHHQ�DVVRFLDWHG�ZLWK�VRPQROHQFH�DQG�HSLVRGHV�RI�VXGGHQ�VOHHS�RQVHW��6XGGHQ�RQVHW�RI�VOHHS�GXULQJ
GDLO\�DFWLYLWLHV��LQ�VRPH�FDVHV�ZLWKRXW�DZDUHQHVV�RU�ZDUQLQJ�VLJQV��KDV�EHHQ�UHSRUWHG�YHU\�UDUHO\��3DWLHQWV�PXVW�EH
LQIRUPHG�RI�WKLV�DQG�DGYLVHG�WR�H[HUFLVH�FDXWLRQ�ZKLOH�GULYLQJ�RU�RSHUDWLQJ�PDFKLQHV�GXULQJ�WUHDWPHQW�ZLWK�OHYRGRSD�
3DWLHQWV�ZKR�KDYH�H[SHULHQFHG�VRPQROHQFH�DQG�RU�DQ�HSLVRGH�RI�VXGGHQ�VOHHS�RQVHW�PXVW�UHIUDLQ�IURP�GULYLQJ�RU
RSHUDWLQJ�PDFKLQHV��)XUWKHUPRUH�D�UHGXFWLRQ�RI�GRVDJH�RU�WHUPLQDWLRQ�RI�WKHUDS\�PD\�EH�FRQVLGHUHG�

$V�ZLWK�OHYRGRSD��
6LQHPHW�&5
�RU�
+DOI�6LQHPHW�&5
�PD\�FDXVH�LQYROXQWDU\�PRYHPHQWV�DQG�PHQWDO�GLVWXUEDQFHV�
3DWLHQWV�ZLWK�D�KLVWRU\�RI�VHYHUH�LQYROXQWDU\�PRYHPHQWV�RU�SV\FKRWLF�HSLVRGHV�ZKHQ�WUHDWHG�ZLWK�OHYRGRSD�DORQH�RU
OHYRGRSD�GHFDUER[\ODVH�LQKLELWRU�FRPELQDWLRQ�VKRXOG�EH�REVHUYHG�FDUHIXOO\�ZKHQ�
6LQHPHW�&5
�RU�
+DOI�6LQHPHW�&5
�LV
VXEVWLWXWHG��7KHVH�UHDFWLRQV�DUH�WKRXJKW�WR�EH�GXH�WR�LQFUHDVHG�EUDLQ�GRSDPLQH�IROORZLQJ�DGPLQLVWUDWLRQ�RI�OHYRGRSD�DQG
XVH�RI�
6LQHPHW�&5
�RU�
+DOI�6LQHPHW�&5
�PD\�FDXVH�UHFXUUHQFH��'RVDJH�UHGXFWLRQ�PD\�EH�UHTXLUHG��$OO�SDWLHQWV�VKRXOG
EH�REVHUYHG�FDUHIXOO\�IRU�WKH�GHYHORSPHQW�RI�GHSUHVVLRQ�ZLWK�FRQFRPLWDQW�VXLFLGDO�WHQGHQFLHV��3DWLHQWV�ZLWK�SDVW�RU
FXUUHQW�SV\FKRVHV�VKRXOG�EH�WUHDWHG�ZLWK�FDXWLRQ�

$�V\PSWRP�FRPSOH[�UHVHPEOLQJ�WKH�QHXUROHSWLF�PDOLJQDQW�V\QGURPH�LQFOXGLQJ�PXVFXODU�ULJLGLW\��HOHYDWHG�ERG\
WHPSHUDWXUH��PHQWDO�FKDQJHV��DQG�LQFUHDVHG�VHUXP�FUHDWLQH�SKRVSKRNLQDVH�KDV�EHHQ�UHSRUWHG�ZKHQ�DQWLSDUNLQVRQLDQ
DJHQWV�ZHUH�ZLWKGUDZQ�DEUXSWO\��7KHUHIRUH��SDWLHQWV�VKRXOG�EH�REVHUYHG�FDUHIXOO\�ZKHQ�WKH�GRVDJH�RI�FDUELGRSD�
OHYRGRSD�FRPELQDWLRQV�LV�UHGXFHG�DEUXSWO\�RU�GLVFRQWLQXHG��HVSHFLDOO\�LI�WKH�SDWLHQW�LV�UHFHLYLQJ�DQWLSV\FKRWLFV�

3DWLHQWV�ZLWK�FKURQLF�ZLGH�DQJOH�JODXFRPD�PD\�EH�WUHDWHG�FDXWLRXVO\�ZLWK�
6LQHPHW�&5
�RU�
+DOI�6LQHPHW�&5
��SURYLGHG
WKH�LQWUDRFXODU�SUHVVXUH�LV�ZHOO�FRQWUROOHG�DQG�WKH�SDWLHQW�PRQLWRUHG�FDUHIXOO\�IRU�FKDQJHV�LQ�LQWUDRFXODU�SUHVVXUH�GXULQJ
WKHUDS\�

3HULRGLF�HYDOXDWLRQV�RI�KHSDWLF��KDHPDWRSRLHWLF��FDUGLRYDVFXODU�DQG�UHQDO�IXQFWLRQ�DUH�UHFRPPHQGHG�GXULQJ�H[WHQGHG
WKHUDS\�

,I�JHQHUDO�DQDHVWKHVLD�LV�UHTXLUHG��
6LQHPHW�&5
�RU�
+DOI�6LQHPHW�&5
�PD\�EH�FRQWLQXHG�DV�ORQJ�DV�WKH�SDWLHQW�LV
SHUPLWWHG�WR�WDNH�RUDO�PHGLFDWLRQ��,I�WKHUDS\�LV�LQWHUUXSWHG�WHPSRUDULO\��WKH�XVXDO�GRVDJH�VKRXOG�EH�DGPLQLVWHUHG�DV�VRRQ
DV�WKH�SDWLHQW�LV�DEOH�WR�WDNH�RUDO�PHGLFLQH�

(SLGHPLRORJLFDO�VWXGLHV�KDYH�VKRZQ�WKDW�SDWLHQWV�ZLWK�3DUNLQVRQ
V�GLVHDVH�KDYH�D�KLJKHU�ULVN�RI�GHYHORSLQJ�PHODQRPD
WKDQ�WKH�JHQHUDO�SRSXODWLRQ��DSSUR[LPDWHO\�����IROG�KLJKHU���,W�LV�XQFOHDU�ZKHWKHU�WKH�LQFUHDVHG�ULVN�REVHUYHG�ZDV�GXH�WR
3DUNLQVRQ
V�GLVHDVH��RU�RWKHU�IDFWRUV�VXFK�DV�GUXJV�XVHG�WR�WUHDW�3DUNLQVRQ
V�GLVHDVH��7KHUHIRUH�SDWLHQWV�DQG�SURYLGHUV
DUH�DGYLVHG�WR�PRQLWRU�IRU�PHODQRPDV�RQ�D�UHJXODU�EDVLV�ZKHQ�XVLQJ�
6LQHPHW�&5
�IRU�DQ\�LQGLFDWLRQ��,GHDOO\��SHULRGLF
VNLQ�H[DPLQDWLRQV�VKRXOG�EH�SHUIRUPHG�E\�DSSURSULDWHO\�TXDOLILHG�LQGLYLGXDOV��H�J���GHUPDWRORJLVWV��

/DERUDWRU\�7HVWV

$EQRUPDOLWLHV�LQ�YDULRXV�ODERUDWRU\�WHVWV�KDYH�RFFXUUHG�ZLWK�FDUELGRSD�OHYRGRSD�SUHSDUDWLRQV�DQG�PD\�RFFXU�ZLWK

6LQHPHW�&5
�RU�
+DOI�6LQHPHW�&5
��7KHVH�LQFOXGH�HOHYDWLRQV�RI�OLYHU�IXQFWLRQ�WHVWV�VXFK�DV�DONDOLQH�SKRVSKDWDVH��6*27
�$67���6*37��$/7���/'+��ELOLUXELQ��EORRG�XUHD�QLWURJHQ��FUHDWLQLQH��XULF�DFLG�DQG�SRVLWLYH�&RRPEV
�WHVW�

&DUELGRSD�OHYRGRSD�SUHSDUDWLRQV�PD\�FDXVH�D�IDOVH�SRVLWLYH�UHDFWLRQ�IRU�XULQDU\�NHWRQH�ERGLHV�ZKHQ�D�WHVW�WDSH�LV�XVHG
IRU�GHWHUPLQDWLRQ�RI�NHWRQXULD��7KLV�UHDFWLRQ�ZLOO�QRW�EH�DOWHUHG�E\�ERLOLQJ�WKH�XULQH�VSHFLPHQ��)DOVH�QHJDWLYH�WHVWV�PD\
UHVXOW�ZLWK�WKH�XVH�RI�JOXFRVH�R[LGDVH�PHWKRGV�RI�WHVWLQJ�IRU�JO\FRVXULD�

'HFUHDVHG�KDHPRJORELQ�DQG�KDHPDWRFULW��HOHYDWHG�VHUXP�JOXFRVH�DQG�ZKLWH�EORRG�FHOOV��EDFWHULD�DQG�EORRG�LQ�WKH�XULQH
KDYH�EHHQ�UHSRUWHG�ZLWK�VWDQGDUG�
6LQHPHW
�

'RSDPLQH�'\VUHJXODWLRQ�6\QGURPH��''6��LV�DQ�DGGLFWLYH�GLVRUGHU�UHVXOWLQJ�LQ�H[FHVVLYH�XVH�RI�WKH�SURGXFW�VHHQ�LQ
VRPH�SDWLHQWV�WUHDWHG�ZLWK�FDUELGRSD��OHYRGRSD��%HIRUH�LQLWLDWLRQ�RI�WUHDWPHQW��SDWLHQWV�DQG�FDUHJLYHUV�VKRXOG�EH�ZDUQHG
RI�WKH�SRWHQWLDO�ULVN�RI�GHYHORSLQJ�''6��VHH�DOVR�VHFWLRQ������

,PSXOVH�FRQWURO�GLVRUGHUV

3DWLHQWV�VKRXOG�EH�UHJXODUO\�PRQLWRUHG�IRU�WKH�GHYHORSPHQW�RI�LPSXOVH�FRQWURO�GLVRUGHUV��3DWLHQWV�DQG�FDUHUV�VKRXOG�EH
PDGH�DZDUH�WKDW�EHKDYLRXUDO�V\PSWRPV�RI�LPSXOVH�FRQWURO�GLVRUGHUV�LQFOXGLQJ�SDWKRORJLFDO�JDPEOLQJ��LQFUHDVHG�OLELGR�
K\SHUVH[XDOLW\��FRPSXOVLYH�VSHQGLQJ�RU�EX\LQJ��ELQJH�HDWLQJ�DQG�FRPSXOVLYH�HDWLQJ�FDQ�RFFXU�LQ�SDWLHQWV�WUHDWHG�ZLWK
GRSDPLQH�DJRQLVWV�DQG�RU�RWKHU�GRSDPLQHUJLF�WUHDWPHQWV�FRQWDLQLQJ�OHYRGRSD�LQFOXGLQJ�6LQHPHW��5HYLHZ�RI�WUHDWPHQW�LV
UHFRPPHQGHG�LI�VXFK�V\PSWRPV�GHYHORS� www.propharmace.com 
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����,QWHUDFWLRQ�ZLWK�RWKHU�PHGLFLQDO�SURGXFWV�DQG�RWKHU�IRUPV�RI�LQWHUDFWLRQ

&DXWLRQ�VKRXOG�EH�H[HUFLVHG�ZKHQ�WKH�IROORZLQJ�GUXJV�DUH�DGPLQLVWHUHG�FRQFRPLWDQWO\�ZLWK�
6LQHPHW�&5
�RU�
+DOI
6LQHPHW�&5
�

$QWLK\SHUWHQVLYH�DJHQWV

6\PSWRPDWLF�SRVWXUDO�K\SRWHQVLRQ�KDV�RFFXUUHG�ZKHQ�OHYRGRSD�GHFDUER[\ODVH�LQKLELWRU�FRPELQDWLRQV�ZHUH�DGGHG�WR�WKH
WUHDWPHQW�RI�SDWLHQWV�UHFHLYLQJ�VRPH�DQWLK\SHUWHQVLYH�GUXJV��7KHUHIRUH�ZKHQ�WKHUDS\�ZLWK�
6LQHPHW�&5
�RU�
+DOI�6LQHPHW
&5
�LV�VWDUWHG��GRVDJH�DGMXVWPHQW�RI�WKH�DQWLK\SHUWHQVLYH�GUXJ�PD\�EH�UHTXLUHG�

$QWLGHSUHVVDQWV

7KHUH�KDYH�EHHQ�UDUH�UHSRUWV�RI�DGYHUVH�UHDFWLRQV��LQFOXGLQJ�K\SHUWHQVLRQ�DQG�G\VNLQHVLD��UHVXOWLQJ�IURP�WKH
FRQFRPLWDQW�XVH�RI�WULF\FOLF�DQWLGHSUHVVDQWV�DQG�FDUELGRSD�OHYRGRSD�SUHSDUDWLRQV���)RU�SDWLHQWV�UHFHLYLQJ�PRQDPLQH
R[LGDVH�LQKLELWRUV��VHH�����
&RQWUDLQGLFDWLRQV
��

$QWLFKROLQHUJLFV

$QWLFKROLQHUJLFV�PD\�DIIHFW�WKH�DEVRUSWLRQ�DQG�WKXV�WKH�SDWLHQW
V�UHVSRQVH�

,URQ

6WXGLHV�GHPRQVWUDWH�D�GHFUHDVH�LQ�WKH�ELRDYDLODELOLW\�RI�FDUELGRSD�DQG�RU�OHYRGRSD�ZKHQ�LW�LV�LQJHVWHG�ZLWK�IHUURXV
VXOSKDWH�RU�IHUURXV�JOXFRQDWH�

2WKHU�GUXJV

'RSDPLQH�'��UHFHSWRU�DQWDJRQLVWV��H�J��SKHQRWKLD]LQHV��EXW\URSKHQRQHV�DQG�ULVSHULGRQH��DQG�LVRQLD]LG�PD\�UHGXFH�WKH
WKHUDSHXWLF�HIIHFWV�RI�OHYRGRSD��7KH�EHQHILFLDO�HIIHFWV�RI�OHYRGRSD�LQ�3DUNLQVRQ
V�GLVHDVH�KDYH�EHHQ�UHSRUWHG�WR�EH
UHYHUVHG�E\�SKHQ\WRLQ�DQG�SDSDYHULQH��3DWLHQWV�WDNLQJ�WKHVH�GUXJV�ZLWK�
6LQHPHW�&5
�RU�
+DOI�6LQHPHW�&5
�VKRXOG�EH
REVHUYHG�FDUHIXOO\�IRU�ORVV�RI�WKHUDSHXWLF�UHVSRQVH�

8VH�RI�
6LQHPHW�&5
�ZLWK�GRSDPLQH�GHSOHWLQJ�DJHQWV��H�J���WHWUDEHQD]LQH��RU�RWKHU�GUXJV�NQRZQ�WR�GHSOHWH�PRQRDPLQH
VWRUHV�LV�QRW�UHFRPPHQGHG�

&RQFRPLWDQW�WKHUDS\�ZLWK�VHOHJLOLQH�DQG�FDUELGRSD�OHYRGRSD�PD\�EH�DVVRFLDWHG�ZLWK�VHYHUH�RUWKRVWDWLF�K\SRWHQVLRQ�QRW
DWWULEXWDEOH�WR�FDUELGRSD�OHYRGRSD�DORQH��6HH�����
&RQWUDLQGLFDWLRQV
��

6LQFH�OHYRGRSD�FRPSHWHV�ZLWK�FHUWDLQ�DPLQR�DFLGV��WKH�DEVRUSWLRQ�RI�OHYRGRSD�PD\�EH�LPSDLUHG�LQ�VRPH�SDWLHQWV�RQ�D
KLJK�SURWHLQ�GLHW�

7KH�HIIHFW�RI�VLPXOWDQHRXV�DGPLQLVWUDWLRQ�RI�DQWDFLGV�ZLWK�
6LQHPHW�&5
�RU�
+DOI�6LQHPHW�&5
�RQ�WKH�ELRDYDLODELOLW\�RI
OHYRGRSD�KDV�QRW�EHHQ�VWXGLHG�

����3UHJQDQF\�DQG�ODFWDWLRQ

7KHUH�DUH�LQVXIILFLHQW�GDWD�WR�HYDOXDWH�WKH�SRVVLEOH�KDUPIXOQHVV�RI�WKLV�VXEVWDQFH�ZKHQ�XVHG�LQ�KXPDQ�SUHJQDQF\��6HH
����
3UHFOLQLFDO�6DIHW\�'DWD
���,W�LV�QRW�NQRZQ�ZKHWKHU�FDUELGRSD�LV�H[FUHWHG�LQ�KXPDQ�PLON��,Q�D�VWXG\�RI�RQH�QXUVLQJ
PRWKHU�ZLWK�3DUNLQVRQ
V�GLVHDVH��H[FUHWLRQ�RI�OHYRGRSD�LQ�EUHDVW�PLON�ZDV�UHSRUWHG��
6LQHPHW�&5
�RU�
+DOI�6LQHPHW�&5

VKRXOG�QRW�EH�JLYHQ�GXULQJ�SUHJQDQF\�DQG�WR�QXUVLQJ�PRWKHUV�

����(IIHFWV�RQ�DELOLW\�WR�GULYH�DQG�XVH�PDFKLQHV

,QGLYLGXDO�UHVSRQVHV�WR�PHGLFDWLRQ�PD\�YDU\��&HUWDLQ�VLGH�HIIHFWV�WKDW�KDYH�EHHQ�UHSRUWHG�ZLWK�
6LQHPHW�&5
�PD\�DIIHFW
VRPH�SDWLHQWV
�DELOLW\�WR�GULYH�RU�RSHUDWH�PDFKLQHU\��3DWLHQWV�WUHDWHG�ZLWK�OHYRGRSD�DQG�SUHVHQWLQJ�ZLWK�VRPQROHQFH
DQG�RU�VXGGHQ�VOHHS�HSLVRGHV�PXVW�EH�LQIRUPHG�WR�UHIUDLQ�IURP�GULYLQJ�RU�HQJDJLQJ�LQ�DFWLYLWLHV�ZKHUH�LPSDLUHG�DOHUWQHVV
PD\�SXW�WKHPVHOYHV�RU�RWKHU�DW�ULVN�RI�VHULRXV�LQMXU\�RU�GHDWK��H�J��RSHUDWLQJ�PDFKLQHV��XQWLO�VXFK�UHFXUUHQW�HSLVRGHV�DQG
VRPQROHQFH�KDYH�UHVROYHG��VHH�DOVR�VHFWLRQ�����
6SHFLDO�ZDUQLQJV�DQG�SUHFDXWLRQV�IRU�XVH
��

����8QGHVLUDEOH�HIIHFWV

,Q�FRQWUROOHG�FOLQLFDO�WULDOV�LQ�SDWLHQWV�ZLWK�PRGHUDWH�WR�VHYHUH�PRWRU�IOXFWXDWLRQV�
6LQHPHW�&5
�GLG�QRW�SURGXFH�VLGH�
HIIHFWV�ZKLFK�ZHUH�XQLTXH�WR�WKH�PRGLILHG�UHOHDVH�IRUPXODWLRQ�

7KH�VLGH�HIIHFW�UHSRUWHG�PRVW�IUHTXHQWO\�ZDV�G\VNLQHVLD��D�IRUP�RI�DEQRUPDO�LQYROXQWDU\�PRYHPHQWV���$�JUHDWHU
LQFLGHQFH�RI�G\VNLQHVLDV�ZDV�VHHQ�ZLWK�
6LQHPHW�&5
�WKDQ�ZLWK�
6LQHPHW
�

2WKHU�VLGH�HIIHFWV�WKDW�DOVR�ZHUH�UHSRUWHG�IUHTXHQWO\��DERYH�����ZHUH��QDXVHD��KDOOXFLQDWLRQV��FRQIXVLRQ��GL]]LQHVV�
FKRUHD�DQG�GU\�PRXWK�

6LGH�HIIHFWV�RFFXUULQJ�OHVV�IUHTXHQWO\��������ZHUH��GUHDP�DEQRUPDOLWLHV��G\VWRQLD��VRPQROHQFH��LQVRPQLD��GHSUHVVLRQ�
DVWKHQLD��YRPLWLQJ�DQG�DQRUH[LD�

2WKHU�VLGH�HIIHFWV�UHSRUWHG�LQ�FOLQLFDO�WULDOV�RU�LQ�SRVW�PDUNHWLQJ�H[SHULHQFH�LQFOXGH�

%RG\�DV�D�ZKROH��FKHVW�SDLQ��V\QFRSH�
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&DUGLRYDVFXODU��SDOSLWDWLRQ��RUWKRVWDWLF�HIIHFWV�LQFOXGLQJ�K\SRWHQVLYH�HSLVRGHV�

*DVWUR�LQWHVWLQDO��FRQVWLSDWLRQ��GLDUUKRHD��G\VSHSVLD��JDVWUR�LQWHVWLQDO�SDLQ��GDUN�VDOLYD�

+\SHUVHQVLWLYLW\��DQJLRHGHPD��XUWLFDULD��SUXULWXV�

0HWDEROLF��ZHLJKW�ORVV�

1HUYRXV�6\VWHP�3V\FKLDWULF��QHXUROHSWLF�PDOLJQDQW�V\QGURPH��VHH�����
&RQWUDLQGLFDWLRQV
���DJLWDWLRQ��DQ[LHW\��GHFUHDVHG
PHQWDO�DFXLW\��SDUDHVWKHVLD��GLVRULHQWDWLRQ��IDWLJXH��KHDGDFKH��H[WUDS\UDPLGDO�DQG�PRYHPHQW�GLVRUGHUV��IDOOLQJ��JDLW
DEQRUPDOLWLHV��PXVFOH�FUDPSV��RQ�RII�SKHQRPHQRQ��LQFUHDVHG�OLELGR��SV\FKRWLF�HSLVRGHV�LQFOXGLQJ�GHOXVLRQV�DQG
SDUDQRLG�LGHDWLRQ��/HYRGRSD�LV�DVVRFLDWHG�ZLWK�VRPQROHQFH�DQG�KDV�EHHQ�DVVRFLDWHG�YHU\�UDUHO\�ZLWK�H[FHVVLYH�GD\WLPH
VRPQROHQFH�DQG�VXGGHQ�VOHHS�RQVHW�HSLVRGHV�

5HVSLUDWRU\��G\VSQRHD

6NLQ��IOXVKLQJ��DORSHFLD��UDVK��GDUN�VZHDW�

6SHFLDO�6HQVHV��EOXUUHG�YLVLRQ�

8URJHQLWDO��GDUN�XULQH�

2WKHU�VLGH�HIIHFWV�WKDW�KDYH�EHHQ�UHSRUWHG�ZLWK�OHYRGRSD�RU�OHYRGRSD�FDUELGRSD�FRPELQDWLRQV�DQG�PD\�EH�SRWHQWLDO�VLGH�
HIIHFWV�ZLWK�
6LQHPHW�&5
�DUH�OLVWHG�EHORZ�

&DUGLRYDVFXODU��FDUGLDF�LUUHJXODULWLHV��K\SHUWHQVLRQ��SKOHELWLV�

*DVWUR�LQWHVWLQDO��ELWWHU�WDVWH��VLDORUUKRHD��G\VSKDJLD��EUX[LVP��KLFFXSV��JDVWUR�LQWHVWLQDO�EOHHGLQJ��IODWXOHQFH��EXUQLQJ
VHQVDWLRQ�RI�WRQJXH��GHYHORSPHQW�RI�GXRGHQDO�XOFHU�

+DHPDWRORJLF��OHXFRSHQLD��KDHPRO\WLF�DQG�QRQ�KDHPRO\WLF�DQDHPLD��WKURPERF\WRSHQLD��DJUDQXORF\WRVLV�

1HUYRXV�V\VWHP�3V\FKLDWULF��DWD[LD��QXPEQHVV��LQFUHDVHG�KDQG�WUHPRU��PXVFOH�WZLWFKLQJ��EOHSKDURVSDVP��WULVPXV�
DFWLYDWLRQ�RI�ODWHQW�+RUQHU
V�V\QGURPH��HXSKRULD��DQG�GHPHQWLD��GHSUHVVLRQ�ZLWK�VXLFLGDO�WHQGHQFLHV�DQG�'RSDPLQH
'\VUHJXODWLRQ�6\QGURPH�

'HVFULSWLRQ�RI�VHOHFWHG�DGYHUVH�UHDFWLRQV

'RSDPLQH�'\VUHJXODWLRQ�6\QGURPH��''6��LV�DQ�DGGLFWLYH�GLVRUGHU�VHHQ�LQ�VRPH�SDWLHQWV�WUHDWHG�ZLWK�FDUELGRSD�
OHYRGRSD��$IIHFWHG�SDWLHQWV�VKRZ�D�FRPSXOVLYH�SDWWHUQ�RI�GRSDPLQHUJLF�GUXJ�PLVXVH�DERYH�GRVHV�DGHTXDWH�WR�FRQWURO
PRWRU�V\PSWRPV��ZKLFK�PD\�LQ�VRPH�FDVHV�UHVXOW�LQ�VHYHUH�G\VNLQHVLDV��VHH�DOVR�VHFWLRQ������

,PSXOVH�FRQWURO�GLVRUGHUV

3DWKRORJLFDO�JDPEOLQJ��LQFUHDVHG�OLELGR��K\SHUVH[XDOLW\��FRPSXOVLYH�VSHQGLQJ�RU�EX\LQJ��ELQJH�HDWLQJ�DQG�FRPSXOVLYH
HDWLQJ�FDQ�RFFXU�LQ�SDWLHQWV�WUHDWHG�ZLWK�GRSDPLQH�DJRQLVWV�DQG�RU�RWKHU�GRSDPLQHUJLF�WUHDWPHQWV�FRQWDLQLQJ�OHYRGRSD
LQFOXGLQJ�6LQHPHW�&5��VHH�VHFWLRQ������
6SHFLDO�ZDUQLQJV�DQG�SUHFDXWLRQV�IRU�XVH
�

6NLQ��LQFUHDVHG�VZHDWLQJ�

6SHFLDO�VHQVHV��GLSORSLD��GLODWHG�SXSLOV��RFXORJ\ULF�FULVHV�

8URJHQLWDO��XULQDU\�UHWHQWLRQ��XULQDU\�LQFRQWLQHQFH��SULDSLVP�

0LVFHOODQHRXV��ZHLJKW�JDLQ��RHGHPD��ZHDNQHVV��IDLQWQHVV��KRDUVHQHVV��PDODLVH��KRW�IODVKHV��VHQVH�RI�VWLPXODWLRQ�
EL]DUUH�EUHDWKLQJ�SDWWHUQV��PDOLJQDQW�PHODQRPD��VHH�����&RQWUDLQGLFDWLRQV���+HQRFK�6FKRQOHLQ�SXUSXUD�

&RQYXOVLRQV�KDYH�RFFXUUHG��KRZHYHU��D�FDXVDO�UHODWLRQVKLS�ZLWK�OHYRGRSD�RU�OHYRGRSD�FDUELGRSD�FRPELQDWLRQV�KDV�QRW
EHHQ�HVWDEOLVKHG�

5HSRUWLQJ�RI�VXVSHFWHG�DGYHUVH�UHDFWLRQV

5HSRUWLQJ�VXVSHFWHG�DGYHUVH�UHDFWLRQV�DIWHU�DXWKRULVDWLRQ�RI�WKH�PHGLFLQDO�SURGXFW�LV�LPSRUWDQW��,W�DOORZV�FRQWLQXHG
PRQLWRULQJ�RI�WKH�EHQHILW�ULVN�EDODQFH�RI�WKH�PHGLFLQDO�SURGXFW��+HDOWKFDUH�SURIHVVLRQDOV�DUH�DVNHG�WR�UHSRUW�DQ\
VXVSHFWHG�DGYHUVH�UHDFWLRQV�YLD�<HOORZ�&DUG�6FKHPH�DW��ZZZ�PKUD�JRY�XN�\HOORZFDUG�RU�VHDUFK�IRU�0+5$�<HOORZ�&DUG
LQ�WKH�*RRJOH�3OD\�RU�$SSOH�$SS�6WRUH

����2YHUGRVH

0DQDJHPHQW�RI�DFXWH�RYHUGRVDJH�ZLWK�
6LQHPHW�&5
�RU�
+DOI�6LQHPHW�&5
�LV�EDVLFDOO\�WKH�VDPH�DV�PDQDJHPHQW�RI�DFXWH
RYHUGRVDJH�ZLWK�OHYRGRSD��KRZHYHU��S\ULGR[LQH�LV�QRW�HIIHFWLYH�LQ�UHYHUVLQJ�WKH�DFWLRQV�RI�
6LQHPHW�&5
�RU�
+DOI�6LQHPHW
&5
�

(OHFWURFDUGLRJUDSKLF�PRQLWRULQJ�VKRXOG�EH�LQVWLWXWHG�DQG�WKH�SDWLHQW�REVHUYHG�FDUHIXOO\�IRU�WKH�GHYHORSPHQW�RI
DUUK\WKPLDV��LI�UHTXLUHG��DSSURSULDWH�DQWLDUUK\WKPLF�WKHUDS\�VKRXOG�EH�JLYHQ��7KH�SRVVLELOLW\�WKDW�WKH�SDWLHQW�PD\�KDYH
WDNHQ�RWKHU�GUXJV�DV�ZHOO�DV�
6LQHPHW�&5
�RU�
+DOI�6LQHPHW�&5
�VKRXOG�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ��7R�GDWH��QR
H[SHULHQFH�KDV�EHHQ�UHSRUWHG�ZLWK�GLDO\VLV��KHQFH��LWV�YDOXH�LQ�RYHUGRVDJH�LV�QRW�NQRZQ�

���3KDUPDFRORJLFDO�SURSHUWLHV
����3KDUPDFRG\QDPLF�SURSHUWLHV
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6LQHPHW�&5
�DQG�
+DOI�6LQHPHW�&5
�DUH�D�FRPELQDWLRQ�RI�FDUELGRSD��DQ�DURPDWLF�DPLQR�DFLG�GHFDUER[\ODVH�LQKLELWRU��DQG
OHYRGRSD��WKH�PHWDEROLF�SUHFXUVRU�RI�GRSDPLQH��LQ�D�SRO\PHU�EDVHG�FRQWUROOHG�UHOHDVH�WDEOHW�IRUPXODWLRQ��IRU�XVH�LQ�WKH
WUHDWPHQW�RI�3DUNLQVRQ
V�GLVHDVH��
6LQHPHW�&5
�DQG�
+DOI�6LQHPHW�&5
�DUH�SDUWLFXODUO\�XVHIXO�WR�UHGXFH�
RII
�WLPH�LQ
SDWLHQWV�WUHDWHG�SUHYLRXVO\�ZLWK�D�FRQYHQWLRQDO�OHYRGRSD�GHFDUER[\ODVH�LQKLELWRU�FRPELQDWLRQ�ZKR�KDYH�KDG�G\VNLQHVLDV
DQG�PRWRU�IOXFWXDWLRQV�

3DWLHQWV�ZLWK�3DUNLQVRQ
V�GLVHDVH�WUHDWHG�ZLWK�SUHSDUDWLRQV�FRQWDLQLQJ�OHYRGRSD�PD\�GHYHORS�PRWRU�IOXFWXDWLRQV
FKDUDFWHULVHG�E\�HQG�RI�GRVH�IDLOXUH��SHDN�GRVH�G\VNLQHVLD��DQG�DNLQHVLD��7KH�DGYDQFHG�IRUP�RI�PRWRU�IOXFWXDWLRQV��
RQ�
RII
�SKHQRPHQRQ��LV�FKDUDFWHULVHG�E\�XQSUHGLFWDEOH�VZLQJV�IURP�PRELOLW\�WR�LPPRELOLW\��$OWKRXJK�WKH�FDXVHV�RI�WKH�PRWRU
IOXFWXDWLRQV�DUH�QRW�FRPSOHWHO\�XQGHUVWRRG��LW�KDV�EHHQ�GHPRQVWUDWHG�WKDW�WKH\�FDQ�EH�DWWHQXDWHG�E\�WUHDWPHQW�UHJLPHQV
WKDW�SURGXFH�VWHDG\�SODVPD�OHYHOV�RI�OHYRGRSD�

/HYRGRSD�UHOLHYHV�WKH�V\PSWRPV�RI�3DUNLQVRQ
V�GLVHDVH�E\�EHLQJ�GHFDUER[\ODWHG�WR�GRSDPLQH�LQ�WKH�EUDLQ��&DUELGRSD�
ZKLFK�GRHV�QRW�FURVV�WKH�EORRG�EUDLQ�EDUULHU��LQKLELWV�RQO\�WKH�H[WUDFHUHEUDO�GHFDUER[\ODWLRQ�RI�OHYRGRSD��PDNLQJ�PRUH
OHYRGRSD�DYDLODEOH�IRU�WUDQVSRUW�WR�WKH�EUDLQ�DQG�VXEVHTXHQW�FRQYHUVLRQ�WR�GRSDPLQH��7KLV�QRUPDOO\�REYLDWHV�WKH
QHFHVVLW\�IRU�ODUJH�GRVHV�RI�OHYRGRSD�DW�IUHTXHQW�LQWHUYDOV��7KH�ORZHU�GRVDJH�UHGXFHV�RU�PD\�KHOS�HOLPLQDWH�JDVWUR�
LQWHVWLQDO�DQG�FDUGLRYDVFXODU�VLGH�HIIHFWV��HVSHFLDOO\�WKRVH�ZKLFK�DUH�DWWULEXWHG�WR�GRSDPLQH�EHLQJ�IRUPHG�LQ
H[WUDFHUHEUDO�WLVVXHV�


6LQHPHW�&5
�DQG�
+DOI�6LQHPHW�&5
�DUH�GHVLJQHG�WR�UHOHDVH�WKHLU�DFWLYH�LQJUHGLHQWV�RYHU�D�IRXU�VL[�KRXU�SHULRG��:LWK�WKLV
IRUPXODWLRQ�WKHUH�LV�OHVV�YDULDWLRQ�LQ�SODVPD�OHYRGRSD�OHYHOV�DQG�WKH�SHDN�SODVPD�OHYHO�LV�����ORZHU�WKDQ�ZLWK
FRQYHQWLRQDO�
6LQHPHW
��DV�HVWDEOLVKHG�LQ�KHDOWK\�YROXQWHHUV�
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Tresiba 100 units/mL, 200 units/mL Pre filled (FlexTouch), 100 units/mL Cartridge
(Penfill)

Summary of Product Characteristics Updated 15May2017 | Novo Nordisk Limited

 This medicinal product is subject to additional monitoring. This will allow quick identification of new safety information.

Healthcare professionals are asked to report any suspected adverse reactions. See section 4.8 for how to report adverse

reactions.

1. Name of the medicinal product
Tresiba▼ 100 units/mL solution for injection in prefilled pen

Tresiba▼ 200 units/mL solution for injection in prefilled pen

Tresiba▼ 100 units/mL solution for injection in cartridge

2. Qualitative and quantitative composition
Tresiba 100 units/mL solution for injection in prefilled pen

One prefilled pen contains 300 units of insulin degludec in 3 mL solution.

1 mL solution contains 100 units insulin degludec* (equivalent to 3.66 mg insulin degludec).

Tresiba 200 units/mL solution for injection in prefilled pen

One prefilled pen contains 600 units of insulin degludec in 3 mL solution.

1 mL solution contains 200 units insulin degludec* (equivalent to 7.32 mg insulin degludec).

Tresiba 100 units/mL solution for injection in cartridge

One cartridge contains 300 units of insulin degludec in 3 mL solution.

1 mL solution contains 100 units insulin degludec* (equivalent to 3.66 mg insulin degludec).

*Produced in Saccharomyces cerevisiae by recombinant DNA technology.

For the full list of excipients, see section 6.1.

3. Pharmaceutical form
Solution for injection.

Clear, colourless, neutral solution.

4. Clinical particulars
4.1 Therapeutic indications

Treatment of diabetes mellitus in adults, adolescents and children from the age of 1 year.

4.2 Posology and method of administration

Posology

Tresiba is a basal insulin for oncedaily subcutaneous administration at any time of the day, preferably at the same time

every day.

The potency of insulin analogues, including insulin degludec, is expressed in units (U). One (1) unit (U) of insulin

degludec corresponds to 1 international unit (IU) of human insulin, 1 unit of insulin glargine (100 units/mL), or 1 unit of

insulin detemir.

In patients with type 2 diabetes mellitus, Tresiba can be administered alone or in any combination with oral antidiabetic

medicinal products, GLP1 receptor agonists and bolus insulin (see section 5.1).

In type 1 diabetes mellitus, Tresiba must be combined with short/rapidacting insulin to cover mealtime insulin

requirements.

Tresiba is to be dosed in accordance with the individual patient's needs. It is recommended to optimise glycaemic control

via dose adjustment based on fasting plasma glucose.

As with all insulin products adjustment of dose may be necessary if patients undertake increased physical activity,

change their usual diet or during concomitant illness.

Tresiba 100 units/mL and Tresiba 200 units/mL solution for injection in a prefilled pen

 For use with question 95, 96 + 97, please turn over: 
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Tresiba is available in two strengths. For both, the needed dose is dialled in units. The dose steps, however, differ

between the two strengths of Tresiba.

• With Tresiba 100 units/mL a dose of 1–80 units per injection, in steps of 1 unit, can be administered.

• With Tresiba 200 units/mL a dose of 2–160 units per injection, in steps of 2 units, can be administered. The dose is

provided in half the volume of 100 units/mL basal insulin products.

The dose counter shows the number of units regardless of strength and no dose conversion should be done when
transferring a patient to a new strength.

Flexibility in dosing time

On occasions when administration at the same time of the day is not possible, Tresiba allows for flexibility in the timing of

insulin administration (see section 5.1). A minimum of 8 hours between injections should always be ensured. There is no

clinical experience with flexibility in dosing time of Tresiba in children and adolescents.

Patients who forget a doseare advised to take it upon discovery and then resume their usual oncedaily dosing schedule.

Initiation

Patients with type 2 diabetes mellitus

The recommended daily starting dose is 10 units followed by individual dosage adjustments.

Patients with type 1 diabetes mellitus

Tresiba is to be used once daily with mealtime insulin and requires subsequent individual dosage adjustments.

Transfer from other insulin medicinal products

Close glucose monitoring is recommended during the transfer and in the following weeks. Doses and timing of

concurrent rapidacting or shortacting insulin products or other concomitant antidiabetic treatment may need to be

adjusted.

Patients with type 2 diabetes mellitus

For patients with type 2 diabetes taking oncedaily basal, basalbolus, premix or selfmixed insulin therapy, changing the

basal insulin to Tresiba can be done unittounit based on the previous basal insulin dose followed by individual dosage

adjustments.

A dose reduction of 20% based on the previous basal insulin dose followed by individual dosage adjustments should be

considered when

 transferring to Tresiba from twicedaily basal insulin

 transferring to Tresiba from insulin glargine (300 units/mL)

Patients with type 1 diabetes mellitus

For patients with type 1 diabetes a dose reduction of 20% based on the previous basal insulin dose or basal component

of a continuous subcutaneous insulin infusion regimen should be considered with subsequent individual dosage

adjustments based on the glycaemic response.

Use of Tresiba in combination with GLP1 receptor agonists in patients with type 2 diabetes mellitus

When adding Tresiba to GLP1 receptor agonists, the recommended daily starting dose is 10 units followed by individual

dosage adjustments.

When adding GLP1 receptor agonists to Tresiba, it is recommended to reduce the dose of Tresiba by 20% to minimise

the risk of hypoglycaemia. Subsequently, dosage should be adjusted individually.

Special populations

Elderly patients (≥65 years old)

Tresiba can be used in elderly patients. Glucose monitoring is to be intensified and the insulin dose adjusted on an

individual basis (see section 5.2).

Renal and hepatic impairment

Tresiba can be used in renal and hepatic impaired patients. Glucose monitoring is to be intensified and the insulin dose

adjusted on an individual basis (see section 5.2).

Paediatric population

Tresiba can be used in adolescents and children from the age of 1 year (see section 5.1). When changing basal insulin

to Tresiba, dose reduction of basal and bolus insulin needs to be considered on an individual basis in order to minimise
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the risk of hypoglycaemia (see section 4.4).

Method of administration

Tresiba is for subcutaneous use only.

Tresiba must not be administered intravenously as it may result in severe hypoglycaemia.

Tresiba must not be administered intramuscularly as it may change the absorption.

Tresiba must not be used in insulin infusion pumps.

Tresiba is administered subcutaneously by injection in the thigh, the upper arm or the abdominal wall. Injection sites are

always to be rotated within the same region in order to reduce the risk of lipodystrophy.

Tresiba 100 units/mL and Tresiba 200 units/mL solution for injection in a prefilled pen

Tresiba comes in a prefilled pen (FlexTouch) designed to be used with NovoFine or NovoTwist injection needles.

– The 100 units/mL prefilled pen delivers 1–80 units in steps of 1 unit.

– The 200 units/mL prefilled pen delivers 2–160 units in steps of 2 units.

Tresiba 100 units/mL solution for injection in a cartridge

Tresiba comes in a cartridge (Penfill) designed to be used with Novo Nordisk insulin delivery systems and NovoFine or

NovoTwist injection needles.

4.3 Contraindications

Hypersensitivity to the active substance or to any of the excipients listed in section 6.1.

4.4 Special warnings and precautions for use

Hypoglycaemia

Omission of a meal or unplanned strenuous physical exercise may lead to hypoglycaemia.

Hypoglycaemia may occur if the insulin dose is too high in relation to the insulin requirement (see sections 4.5, 4.8 and

4.9).

In children, care should be taken to match insulin doses (especially in basalbolus regimens) with food intake and

physical activities in order to minimise the risk of hypoglycaemia.

Patients whose blood glucose control is greatly improved (e.g. by intensified insulin therapy) may experience a change in

their usual warning symptoms of hypoglycaemia and must be advised accordingly. Usual warning symptoms may

disappear in patients with longstanding diabetes.

Concomitant illness, especially infections and fever, usually increases the patient's insulin requirement. Concomitant

diseases in the kidney, liver or diseases affecting the adrenal, pituitary or thyroid gland may require changes in the

insulin dose.

As with other basal insulin products, the prolonged effect of Tresiba may delay recovery from hypoglycaemia.

Hyperglycaemia

Administration of rapidacting insulin is recommended in situations with severe hyperglycaemia.

Inadequate dosing and/or discontinuation of treatment in patients requiring insulin may lead to hyperglycaemia and

potentially to diabetic ketoacidosis. Furthermore, concomitant illness, especially infections, may lead to hyperglycaemia

and thereby cause an increased insulin requirement.

Usually, the first symptoms of hyperglycaemia develop gradually over a period of hours or days. They include thirst,

increased frequency of urination, nausea, vomiting, drowsiness, flushed dry skin, dry mouth, and loss of appetite as well

as acetone odour of breath. In type 1 diabetes mellitus, untreated hyperglycaemic events eventually lead to diabetic

ketoacidosis, which is potentially lethal.

Transfer from other insulin medicinal products

Transferring a patient to another type, brand or manufacturer of insulin must be done under medical supervision and may

result in the need for a change in dosage.

Combination of pioglitazone and insulin medicinal products

Cases of cardiac failure have been reported when pioglitazone was used in combination with insulin, especially in

patients with risk factors for development of cardiac failure. This should be kept in mind if treatment with the combination

of pioglitazone and Tresiba is considered. If the combination is used, patients should be observed for signs and
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symptoms of heart failure, weight gain and oedema. Pioglitazone should be discontinued if any deterioration in cardiac

symptoms occurs.

Eye disorder

Intensification of insulin therapy with abrupt improvement in glycaemic control may be associated with temporary

worsening of diabetic retinopathy, while longterm improved glycaemic control decreases the risk of progression of

diabetic retinopathy.

Avoidance of medication errors

Patients must be instructed to always check the insulin label before each injection to avoid accidental mixups between

the two different strengths of Tresiba as well as other insulin products.

Patients must visually verify the dialled units on the dose counter of the pen. Therefore, the requirement for patients to

selfinject is that they can read the dose counter on the pen. Patients who are blind or have poor vision must be

instructed to always get help/assistance from another person who has good vision and is trained in using the insulin

device.

Insulin antibodies

Insulin administration may cause insulin antibodies to form. In rare cases, the presence of such insulin antibodies may

necessitate adjustment of the insulin dose in order to correct a tendency to hyper or hypoglycaemia.

4.5 Interaction with other medicinal products and other forms of interaction

A number of medicinal products are known to interact with glucose metabolism.

The following substances may reduce the insulin requirement

Oral antidiabetic medicinal products, GLP1 receptor agonists, monoamine oxidase inhibitors (MAOI), betablockers,

angiotensin converting enzyme (ACE) inhibitors, salicylates, anabolic steroids and sulphonamides.

The following substances may increase the insulin requirement

Oral contraceptives, thiazides, glucocorticoids, thyroid hormones, sympathomimetics, growth hormone and danazol.

Betablockers may mask the symptoms of hypoglycaemia.

Octreotide/lanreotide may either increase or decrease the insulin requirement.

Alcohol may intensify or reduce the hypoglycaemic effect of insulin.

4.6 Fertility, pregnancy and lactation

Pregnancy

There is no clinical experience with use of Tresiba in pregnant women.

Animal reproduction studies have not revealed any difference between insulin degludec and human insulin regarding

embryotoxicity and teratogenicity.

In general, intensified blood glucose control and monitoring of pregnant women with diabetes are recommended

throughout pregnancy and when contemplating pregnancy. Insulin requirements usually decrease in the first trimester

and increase subsequently during the second and third trimesters. After delivery, insulin requirements usually return

rapidly to prepregnancy values.

Breastfeeding

There is no clinical experience with Tresiba during breastfeeding. In rats, insulin degludec was secreted in milk; the

concentration in milk was lower than in plasma.

It is unknown whether insulin degludec is excreted in human milk. No metabolic effects are anticipated in the breastfed

newborn/infant.

Fertility

Animal reproduction studies with insulin degludec have not revealed any adverse effects on fertility.

4.7 Effects on ability to drive and use machines

The patient's ability to concentrate and react may be impaired as a result of hypoglycaemia. This may constitute a risk in

situations where these abilities are of special importance (e.g. driving a car or using machines).

Patients must be advised to take precautions to avoid hypoglycaemia while driving. This is particularly important in those

who have reduced or absent awareness of the warning signs of hypoglycaemia or have frequent episodes of
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hypoglycaemia. The advisability of driving should be considered in these circumstances.

4.8 Undesirable effects

Summary of the safety profile

The most frequently reported adverse reaction during treatment is hypoglycaemia (see section 'Description of selected

adverse reactions' below).

Tabulated list of adverse reactions

Adverse reactions listed below are based on clinical trial data and classified according to MedDRA System Organ Class.

Frequency categories are defined according to the following convention: Very common (≥1/10); common (≥1/100 to

<1/10); uncommon (≥1/1,000 to <1/100); rare (≥1/10,000 to <1/1,000); very rare (<1/10,000) and not known (cannot be

estimated from the available data).

System organ class Frequency

Immune system disorders Rare  Hypersensitivity

Rare  Urticaria

Metabolism and nutrition disorders Very common  Hypoglycaemia

Skin and subcutaneous tissue disorders Uncommon  Lipodystrophy

General disorders and administration site conditions Common  Injection site reactions

Uncommon  Peripheral oedema

Description of selected adverse reactions

Immune system disorders

With insulin preparations, allergic reactions may occur. Immediatetype allergic reactions to either insulin itself or the

excipients may potentially be lifethreatening.

With Tresiba, hypersensitivity (manifested with swelling of tongue and lips, diarrhoea, nausea, tiredness and itching) and

urticaria were reported rarely.

Hypoglycaemia

Hypoglycaemia may occur if the insulin dose is too high in relation to the insulin requirement. Severe hypoglycaemia

may lead to unconsciousness and/or convulsions and may result in temporary or permanent impairment of brain function

or even death. The symptoms of hypoglycaemia usually occur suddenly. They may include cold sweats, cool pale skin,

fatigue, nervousness or tremor, anxiousness, unusual tiredness or weakness, confusion, difficulty in concentration,

drowsiness, excessive hunger, vision changes, headache, nausea and palpitation.

Lipodystrophy

Lipodystrophy (including lipohypertrophy, lipoatrophy) may occur at the injection site. Continuous rotation of the injection

site within the particular injection area may help to reduce the risk of developing these reactions.

Injection site reactions

Injection site reactions (including injection site haematoma, pain, haemorrhage, erythema, nodules, swelling,

discolouration, pruritus, warmth and injection site mass) occurred in patients treated with Tresiba. These reactions are

usually mild and transitory and they normally disappear during continued treatment.

Paediatric population

Tresiba has been administered to children and adolescents up to 18 years of age for the investigation of pharmacokinetic

properties (see section 5.2). Safety and efficacy have been demonstrated in a long term trial in children aged 1 to less

than 18 years. The frequency, type and severity of adverse reactions in the paediatric population do not indicate

differences to the experience in the general diabetes population (see section 5.1).

Other special populations

Based on results from clinical trials, the frequency, type and severity of adverse reactions observed in elderly patients

and in patients with renal or hepatic impairment do not indicate any differences to the broader experience in the general

population.

Reporting of suspected adverse reactions
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Reporting suspected adverse reactions after authorisation of the medicinal product is important. It allows continued

monitoring of the benefit/risk balance of the medicinal product. Healthcare professionals are asked to report any

suspected adverse reactions via:

Ireland

HPRA Pharmacovigilance

Earlsfort Terrace

IRL  Dublin 2

Tel: +353 1 6764971

Fax: +353 1 6762517

Website: www.hpra.ie

email: medsafety@hpra.ie

United Kingdom

Yellow Card Scheme

Website: www.mhra.gov.uk/yellowcard

4.9 Overdose

A specific overdose for insulin cannot be defined; however, hypoglycaemia may develop over sequential stages if a

patient is dosed with more insulin than required:

• Mild hypoglycaemic episodes can be treated by oral administration of glucose or other products containing sugar. It is

therefore recommended that the patient always carries glucosecontaining products.

• Severe hypoglycaemic episodes, where the patient is not able to treat himself, can be treated with glucagon (0.5 to 1

mg) given intramuscularly or subcutaneously by a trained person, or with glucose given intravenously by a healthcare

professional. Glucose must be given intravenously if the patient does not respond to glucagon within 10 to 15 minutes.

Upon regaining consciousness, administration of oral carbohydrates is recommended for the patient in order to prevent a

relapse.

5. Pharmacological properties
5.1 Pharmacodynamic properties

Pharmacotherapeutic group: Drugs used in diabetes. Insulins and analogues for injection, longacting. ATC code:

A10AE06.

Mechanism of action

Insulin degludec binds specifically to the human insulin receptor and results in the same pharmacological effects as

human insulin.

The blood glucoselowering effect of insulin is due to the facilitated uptake of glucose following the binding of insulin to

receptors on muscle and fat cells and to the simultaneous inhibition of glucose output from the liver.

Pharmacodynamic effects

Tresiba is a basal insulin that forms soluble multihexamers upon subcutaneous injection, resulting in a depot from which

insulin degludec is continuously and slowly absorbed into the circulation leading to a flat and stable glucoselowering

effect of Tresiba (see figure 1). During a period of 24 hours with oncedaily treatment, the glucoselowering effect of

Tresiba, in contrast to insulin glargine, was evenly distributed between the first and second 12 hours (AUCGIR,0

12h,SS/AUCGIR,total,SS = 0.5).
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Figure 1 Glucose infusion rate profile, smoothed, steady state  Mean profile 024 hours  IDeg 100 units/mL 0.6
units/kg  Trial 1987

The duration of action of Tresiba is beyond 42 hours within the therapeutic dose range.

Steady state will occur after 2–3 days of dose administration.

The insulin degludec glucoselowering action at steady state shows four times lower daytoday variability in terms of

Coefficients of Variation (CV) for the glucoselowering effect during 024 hours (AUCGIR, ,SS) and 2–24 hours (AUCGIR2

24h,SS) as compared to insulin glargine¸ see Table 1.

Table 1 Daytoday variability withinpatients in glucoselowering effect of Tresiba and insulin glargine (100
units/mL) at steadystate in patients with type 1 diabetes mellitus

Insulin degludec (N26)

(CV%)

Insulin glargine (100

units/mL) (N27) (CV%)

Daytoday variability in glucoselowering effect during one

dosing interval (AUCGIR, ,SS)
20 82

Daytoday variability in glucoselowering effect from 224 hours

(AUCGIR224h,SS)
22 92

CV: withinpatient coefficient of variation in %

SS: Steady State

AUCGIR,224h: metabolic effect in last 22 hours of dosing interval (i.e., not influenced by i.v. insulin during the clamp run

in period).

The total glucoselowering effect of Tresiba increases linearly with increasing doses.

The total glucoselowering effect is comparable for Tresiba 100 units/mL and 200 units/mL after administration of the

same doses of the two products.

There is no clinically relevant difference in the pharmacodynamics of Tresiba between elderly and younger adult

patients.

Clinical efficacy and safety

11 multinational clinical trials of 26 or 52 weeks' duration were conducted as controlled, open label, randomised, parallel,

treattotarget trials exposing 4,275 patients to Tresiba (1,102 in type 1 diabetes mellitus and 3,173 in type 2 diabetes

mellitus).
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In the openlabel trials the effect of Tresiba was tested in patients with type 1 diabetes mellitus (Table 3), in insulin naïve

patients (insulin initiation in type 2 diabetes mellitus, Table 4) and in previous insulin users (insulin intensification in type

2 diabetes mellitus, Table 5) with fixed as well as flexible dosing time (Table 6), and the reduction in HbA1c from baseline

to end of trial was confirmed to be noninferior in all trials against all comparators (insulin detemir and insulin glargine

(100 units/mL)). While improvements in HbA1c were noninferior compared to other insulin products, against sitagliptin

Tresiba was statistically significantly superior in reducing HbA1c (Table 5).

In a prospectively planned metaanalysis across seven openlabel treattotarget confirmatory trials in patients with type

1 and type 2 diabetes mellitus, Tresiba was superior in terms of a lower number of treatment emergent confirmed

hypoglycaemic episodes (driven by a benefit in type 2 diabetes mellitus, see Table 2) and nocturnal confirmed

hypoglycaemic episodes compared to insulin glargine (100 units/ml) (administered according to label). The reduction in

hypoglycaemia was achieved at a lower average FPG level with Tresiba than with insulin glargine.

Table 2 Hypoglycaemia metaanalysis outcomes

Estimated risk ratio (Insulin degludec/Insulin glargine)

Confirmed hypoglycaemia
a

Total Nocturnal

Type 1 + Type 2 diabetes mellitus (pooled) 0.91* 0.74*

Maintenance period 
b 0.84* 0.68*

Geriatric patients ≥65 years 0.82 0.65*

Type 1 diabetes mellitus 1.10 0.83

Maintenance period
 b 1.02 0.75*

Type 2 diabetes mellitus 0.83* 0.68*

Maintenance period
 b 0.75* 0.62*

Basal only therapy in previously insulinnaïve 0.83* 0.64*

*Statistically significant 
a
 Confirmed hypoglycaemia was defined as episodes confirmed by plasma glucose <3.1 mmol/L

or by the patient needing third party assistance. Nocturnal confirmed hypoglycaemia was defined as episodes between

midnight and 6 a.m. 
b
 Episodes from week 16.

There is no clinically relevant development of insulin antibodies after longterm treatment with Tresiba.

Table 3 Results from openlabel clinical trials in type 1 diabetes mellitus

52 weeks of treatment 26 weeks of treatment

Tresiba1 Insulin glargine

(100 units/mL)1
Tresiba1 Insulin detemir1

N 472 157 302 153

HbA1c (%)

End of trial 7.3 7.3 7.3 7.3

Mean change 0.40 0.39 0.73 0.65

Difference: 0.01 [0.14; 0.11] Difference: 0.09[0.23; 0.05]

FPG (mmol/L)

End of trial 7.8 8.3 7.3 8.9

Mean change 1.27 1.39 2.60 0.62

Difference: 0.33 [1.03; 0.36] Difference: 1.66 [2.37; 0.95]
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Rate of hypoglycaemia (per Patient year of exposure)

Severe 0.21 0.16 0.31 0.39

Confirmed
2 42.54 40.18 45.83 45.69

Ratio: 1.07 [0.89; 1.28] Ratio: 0.98 [0.80; 1.20]

Nocturnal confirmed
2 4.41 5.86 4.14 5.93

Ratio: 0.75 [0.59; 0.96] Ratio: 0.66 [0.49; 0.88]

1 In a oncedaily regimen + insulin aspart to cover mealtime insulin requirements

2 Confirmed hypoglycaemia was defined as episodes confirmed by plasma glucose <3.1 mmol/L or by the patient

needing third party assistance. Nocturnal confirmed hypoglycaemia was defined as episodes between midnight and 6

a.m.

Table 4 Results from openlabel clinical trials in insulin naïve type 2 diabetes mellitus (insulin initiation)

52 weeks of treatment 26 weeks of treatment

Tresiba1 Insulin glargine

(100 units/mL)1
Tresiba1 Insulin glargine

(100 units/mL)1

N 773 257 228 229

HbA1c (%)

End of trial 7.1 7.0 7.0 6.9

Mean change 1.06 1.19 1.30 1.32

Difference: 0.09 [0.04; 0.22] Difference: 0.04 [0.11; 0.19]

FPG (mmol/L)

End of trial 5.9 6.4 5.9 6.3

Mean change 3.76 3.30 3.70 3.38

Difference: 0.43 [0.74; 0.13] Difference: 0.42 [0.78; 0.06]

Rate of hypoglycaemia (per patient year of exposure)

Severe 0 0.02 0 0

Confirmed
2 1.52 1.85 1.22 1.42

Ratio: 0.82 [0.64; 1.04] Ratio: 0.86 [0.58; 1.28]

Nocturnal confirmed
2 0.25 0.39 0.18 0.28

Ratio: 0.64 [0.42; 0.98] Ratio: 0.64 [0.30; 1.37]

1 Oncedaily regimen + metformin ± DPPIV inhibitor

2 Confirmed hypoglycaemia was defined as episodes confirmed by plasma glucose <3.1 mmol/L or by the patient

needing third party assistance. Nocturnal confirmed hypoglycaemia was defined as episodes between midnight and 6

a.m.

Table 5 Results from openlabel clinical trials in type 2 diabetes mellitus: left – prior basal insulin users, right –
insulin naïve

52 weeks of treatment 26 weeks of treatment

Tresiba1 Insulin glargine Tresiba2 Sitagliptin2
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(100 units/mL)1

N 744 248 225 222

HbA1c (%)

End of trial 7.1 7.1 7.2 7.7

Mean change 1.17 1.29 1.56 1.22

Difference: 0.08 [0.05; 0.21] Difference: 0.43 [0.61; 0.24]

FPG (mmol/L)

End of trial 6.8 7.1 6.2 8.5

Mean change 2.44 2.14 3.22 1.39

Difference: 0.29 [0.65; 0.06] Difference: 2.17 [2.59; 1.74]

Rate of hypoglycaemia (per patient year of exposure)

Severe hypoglycaemia 0.06 0.05 0.01 0

Confirmed
3 11.09 13.63 3.07 1.26

Ratio: 0.82 [0.69; 0.99] Ratio: 3.81 [2.40; 6.05]

Nocturnal confirmed
3 1.39 1.84 0.52 0.30

Ratio: 0.75 [0.58; 0.99] Ratio: 1.93 [0.90; 4.10]

1 Oncedaily regimen + insulin aspart to cover mealtime insulin requirements ± metformin ± pioglitazone

2 Oncedaily regimen ± metformin SU/glinide ± pioglitazone

3 Confirmed hypoglycaemia was defined as episodes confirmed by plasma glucose <3.1 mmol/L or by the patient

needing third party assistance. Nocturnal confirmed hypoglycaemia was defined as episodes between midnight and 6

a.m.

Table 6 Results from an openlabel clinical trial with flexible dosing of Tresiba in type 2 diabetes mellitus

N

26 weeks of treatment

Tresiba1 Tresiba Flex2 Insulin glargine

(100 units/mL)3

228 229 230

HbA1c (%)

End of trial 7.3 7.2 7.1

Mean change 1.07 1.28 1.26

Difference: 0.13 [0.29; 0.03]5 Difference: 0.04 [0.12; 0.20]

FPG (mmol/L)

End of trial 5.8 5.8 6.2

Mean change from

baseline

2.91 3.15 2.78

Difference: 0.05 [0.45; 0.35]5 Difference: 0.42 [0.82; 0.02]

Rate of hypoglycaemia (per patient year of exposure)
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Severe 0.02 0.02 0.02

Confirmed
4 3.63 3.64 3.48

Ratio: 1.10 [0.79; 1.52]6 Ratio: 1.03 [0.75; 1.40]

Nocturnal confirmed
4 0.56 0.63 0.75

Ratio: 1.18 [0.66; 2.12]6 Ratio: 0.77 [0.44; 1.35]

1 Oncedaily regimen (with main evening meal) + one or two of the following oral antidiabetes agents: SU, metformin or

DPP4 inhibitor

2 Flexible oncedaily regimen (intervals of approximately 8–40 hours between doses) + one or two of the following oral

antidiabetes agents SU, metformin or DPP4 inhibitor

3 Oncedaily regimen + one or two of the following oral antidiabetes agents: SU, metformin or DPP4 inhibitor

4 Confirmed hypoglycaemia was defined as episodes confirmed by plasma glucose <3.1 mmol/L or by the patient

needing third party assistance. Nocturnal confirmed hypoglycaemia was defined as episodes between midnight and 6

a.m.

5 The difference is for Tresiba Flex – Tresiba

6 The ratio is for Tresiba Flex/Tresiba.

In a 104week clinical trial, 57% of patients with type 2 diabetes treated with Tresiba (insulin degludec) in combination

with metformin achieved a target HbA1c <7.0%, and the remaining patients continued in a 26week open label trial and

were randomised to add liraglutide or a single dose of insulin aspart (with the largest meal). In the insulin degludec +

liraglutide arm, the insulin dose was reduced by 20% in order to minimise the risk of hypoglycaemia. Addition of

liraglutide resulted in a statistically significantly greater reduction of HbA1c (0.73% for liraglutide vs 0.40% for

comparator, estimated means) and body weight (3.03 vs 0.72 kg, estimated means). The rate of hypoglycaemic

episodes (per patient year of exposure) was statistically significantly lower when adding liraglutide compared to adding a

single dose of insulin aspart (1.0 vs 8.15; ratio: 0.13; 95% CI: 0.08 to 0.21).

Furthermore, two 64week controlled, doubleblind, randomised, crossover, treattotarget trials were conducted in

patients with at least one risk factor for hypoglycaemia and with type 1 diabetes mellitus (501 patients) or type 2 diabetes

mellitus (721 patients). Patients were randomised to either Tresiba or insulin glargine (100 units/mL) followed by cross

over. The trials evaluated the rate of hypoglycaemia upon treatment with Tresiba compared to insulin glargine (100

units/mL) (see Table 7).

Table 7 Results from the doubleblind, crossover clinical trials in type 1 and type 2 diabetes mellitus

Type 1 diabetes mellitus Type 2 diabetes mellitus

Tresiba1
Insulin glargine

(100 units/mL)1
Tresiba2

Insulin glargine

(100 units/mL)2

N 501 721

HbA1c (%)

Baseline 7.6 7.6

End of treatment 6.9 6.9 7.1 7.0

FPG (mmol/L)

Baseline 9.4 7.6

End of treatment 7.5 8.4 6.0 6.1

Rate of severe hypoglycaemia3

Maintenance period
4

0.69 0.92 0.05 0.09

Ratio: 0.65 [0.48; 0.89] Ratio: 0.54 [0.21; 1.42]
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Rate of severe or BG confirmed symptomatic hypoglycaemia3,5

Maintenance period
4

22.01 24.63 1.86 2.65

Ratio: 0.89 [0.85; 0.94] Ratio: 0.70 [0.61; 0.80]

Rate of severe or BG confirmed symptomatic nocturnal hypoglycaemia3.5

Maintenance period
4

2.77 4.29 0.55 0.94

Ratio: 0.64 [0.56; 0.73] Ratio: 0.58 [0.46; 0.74]

1 In a oncedaily regimen + insulin aspart to cover mealtime insulin requirements

2 In a oncedaily regimen ± OADs (any combination of metformin, dipeptidyl peptidase4 inhibitor, alphaglucosidase

inhibitor, thiazolidinediones, and sodium glucose cotransporter2 inhibitor)

3 Per patient year of exposure

4 Episodes from week 16 in each treatment period

5 Blood glucose (BG) confirmed symptomatic hypoglycaemia was defined as episodes confirmed by a plasma glucose

value of less than 3.1 mmol/L, with symptoms consistent with hypoglycaemia. Nocturnal confirmed hypoglycaemia was

defined as episodes between midnight and 6 a.m

Paediatric population

The European Medicines Agency has waived the obligation to submit the results of trials with Tresiba in:

• Neonates and infants from birth to less than 12 months of age with type 1 diabetes mellitus and children from birth to

less than 10 years of age with type 2 diabetes mellitus on the grounds that the disease or condition for which the specific

medicinal product is intended does not occur in the specified paediatric subset (see section 4.2 for information on

paediatric use).

The efficacy and safety of Tresiba have been studied in a 1:1 randomised controlled clinical trial in children and

adolescents with type 1 diabetes mellitus for a period of 26 weeks (n=350), followed by a 26week extension period

(n=280). Patients in the Tresiba arm included 43 children aged 1–5 years, 70 children aged 6–11 years and 61

adolescents aged 12–17 years. Tresiba dosed once daily showed similar reduction in HbA1c at week 52 and greater

reduction in FPG from baseline versus the comparator insulin detemir dosed once or twice daily. This was achieved with

30% lower daily doses of Tresiba compared to insulin detemir. The rates (events per patientyear of exposure) of severe

hypoglycaemia (ISPAD definition; 0.51 vs 0.33), confirmed hypoglycaemia (57.71 vs 54.05) and nocturnal confirmed

hypoglycaemia (6.03 vs 7.60) were comparable with Tresiba versus insulin detemir. In both treatment arms, children

aged 611 years had a numerically higher rate of confirmed hypoglycaemia than in the other age groups. A numerically

higher rate of severe hypoglycaemia in children aged 611 years in the Tresiba arm was observed. The rate of

hyperglycaemic episodes with ketosis was significantly lower for Tresiba versus insulin detemir, 0.68 and 1.09,

respectively. No safety issues were identified with Tresiba with respect to adverse events and standard safety

parameters. Antibody development was sparse and had no clinical impact. Efficacy and safety data for adolescent

patients with type 2 diabetes mellitus have been extrapolated from data for adolescent and adult patients with type 1

diabetes mellitus and adult patients with type 2 diabetes mellitus. Results support the use of Tresiba in adolescent

patients with type 2 diabetes mellitus.

5.2 Pharmacokinetic properties

Absorption

After subcutaneous injection, soluble and stable multihexamers are formed creating a depot of insulin in the

subcutaneous tissue. Insulin degludec monomers gradually separate from the multihexamers thus resulting in a slow

and continuous delivery of insulin degludec into the circulation.

Steady state serum concentration is reached after 2–3 days of daily Tresiba administration.

During a period of 24 hours with oncedaily treatment, the exposure of insulin degludec was evenly distributed between

the first and second 12 hours. The ratio between AUCGIR,012h,SS and AUCGIR, ,SS was 0.5.

Distribution

The affinity of insulin degludec to serum albumin corresponds to a plasma protein binding of >99% in human plasma.

Biotransformation

Degradation of insulin degludec is similar to that of human insulin; all metabolites formed are inactive.
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Elimination

The halflife after subcutaneous administration of Tresiba is determined by the rate of absorption from the subcutaneous

tissue. The halflife of Tresiba is approximately 25 hours independent of dose.

Linearity

Dose proportionality in total exposure is observed after subcutaneous administration within the therapeutic dose range.

In direct comparison, requirements for bioequivalence are met for Tresiba 100 units/mL and Tresiba 200 units/mL (based

on AUCIDeg, ,SS and Cmax,IDeg,SS).

Gender

There is no gender difference in the pharmacokinetic properties of Tresiba.

Elderly patients, race, renal and hepatic impairment

There is no difference in the pharmacokinetics of insulin degludec between elderly and younger adult patients, between

races or between healthy subjects and patients with renal or hepatic impairment.

Paediatric population

Pharmacokinetic properties of insulin degludec in children (1–11 years) and adolescents (12–18 years) were at steady

state comparable to those observed in adults with type 1 diabetes mellitus. Total exposure after a single dose was,

however, higher in children and adolescents than in adults with type 1 diabetes mellitus.

5.3 Preclinical safety data

Nonclinical data reveal no safety concerns for humans based on studies of safety pharmacology, repeated dose toxicity,

carcinogenic potential, and toxicity to reproduction.

The ratio of mitogenic relative to metabolic potency for insulin degludec is comparable to that of human insulin.

6. Pharmaceutical particulars
6.1 List of excipients

Glycerol

Metacresol

Phenol

Zinc acetate

Hydrochloric acid (for pH adjustment)

Sodium hydroxide (for pH adjustment)

Water for injections

6.2 Incompatibilities

Substances added to Tresiba may cause degradation of insulin degludec.

Tresiba must not be added to infusion fluids.

This medicinal product must not be mixed with any other product.

6.3 Shelf life

30 months.

Tresiba 100 units/mL solution for injection in prefilled pen

After first opening, the product may be stored for a maximum of 8 weeks. Do not store above 30°C. Can be stored in a

refrigerator (2°C – 8°C).

Tresiba 200 units/mL solution for injection in prefilled pen

After first opening, the product may be stored for a maximum of 8 weeks. Do not store above 30°C. Can be stored in a

refrigerator (2°C – 8°C).

Tresiba 100 units/mL solution for injection in cartridge

After first opening, the product may be stored for a maximum of 8 weeks. Do not store above 30°C. Do not refrigerate.
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ProPharmace	Pre-registration	Training	

 For use with question 109: 
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ProPharmace	Pre-registration	Training	

 For use with question 110: 
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ProPharmace	Pre-registration	Training	

 For use with question 111: 
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ProPharmace	Pre-registration	Training	

 For use with question 119 + 120: 
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