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FURTHER ASPECTS 

Further aspects and embodiments of the invention are now set out in the following 

numbered Paragraphs; it is to be understood that the invention encompasses these aspects: 

Paragraph 1. A method of treating flavivirus infection, preferably dengue virus 

(DENV), yellow fever virus (YFV), West Nile virus (WNV), Japanese encephalitis virus 5 

(JEV) infection or treating infection with Chikungunya virus (CHIKV), comprising 

administering an effective amount of a retinoic acid analogue to a subject in need thereof, 

wherein the amount administered achieves a therapeutically effective level in the subject. 

Paragraph 2. A method of preventing flavivirus infection, preferably dengue virus 

(DENV), yellow fever virus (YFV), West Nile virus (WNV), Japanese encephalitis virus 10 

(JEV) infection or preventing infection with Chikungunya virus (CHIKV), comprising 

administering an effective amount of a retinoic acid analogue to a subject in need thereof, 

wherein the amount administered achieves a prophylactically effective level in the subject. 

Paragraph 3. A method according to Paragraph 1 or 2, wherein the flavivirus is dengue 

virus. 15 

Paragraph 4. A method according to Paragraph 3, wherein the subject has had a prior 

DENV infection. 

Paragraph 5. A method for preventing antibody dependent enhanced (ADE) dengue 

virus infection comprising administering an effective amount of a retinoic acid analogue to a 

subject in need thereof, wherein the amount achieves a prophylactically effective level in the 20 

subject. 

Paragraph 6. A method according to any one of Paragraphs 1 to 5 wherein the retinoic 

acid analogue is N-(4-hydroxyphenyl) retinamide (4-HPR), a 4-HPR metabolite such as N-(4-

hydroxyphenyl)-4-oxoretinamide, or a 4-HPR variant according to Formula I: 
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wherein: 

R is OH, COOH, CH2OH, CH2CH2OH, or CH2COOH; 

carbons a-d and f-i are optionally substituted with one or more groups selected from 

CH3, OH, COOH, (CH3)2 and CH2OH, or any combination thereof, and 

carbon e is optionally substituted with a C1-C3 alkyl group that is optionally substituted 5 

with CH3 and/or OH.  

Paragraph 7. A method according to any one of Paragraphs 1 to 6 wherein the retinoic 

acid analogue is N-(4-hydroxyphenyl) retinamide. 

Paragraph 8. Use of a therapeutically effective amount of a retinoic acid analogue in 

the preparation of a medicament for the treatment of flavivirus infection, preferably dengue 10 

virus (DENV), yellow fever virus (YFV), West Nile virus (WNV), Japanese encephalitis virus 

(JEV) infection or for the treatment of infection by Chikungunya virus (CHIKV) in a subject 

in need thereof. 

Paragraph 9. Use of a prophylactically effective amount of a retinoic acid analogue in 

the preparation of a medicament for the prophylaxis of flavivirus infection, preferably dengue 15 

virus (DENV), yellow fever virus (YFV), West Nile virus (WNV), Japanese encephalitis virus 

(JEV) infection or for the prophylaxis of infection by Chikungunya virus (CHIKV) in a 

subject. 

Paragraph 10. A use according to Paragraph 8 or 9, wherein the flavivirus is DENV. 

Paragraph 11. A use according to Paragraph 10 wherein the subject has had a prior 20 

DENV infection. 

Paragraph 12. Use of a prophylactically effective amount of a retinoic acid analogue in 

the preparation of a medicament for preventing antibody dependent enhanced (ADE) dengue 

virus infection in a subject. 

Paragraph 13. A use according to any one of Paragraphs 8 to 12 wherein the retinoic 25 

acid analogue is N-(4-hydroxyphenyl) retinamide (4-HPR), a 4-HPR metabolite such as N-(4-

hydroxyphenyl)-4-oxoretinamide, or a 4-HPR variant according to Formula I: 



 

 

24 

 

wherein: 

R is OH, COOH, CH2OH, CH2CH2OH, or CH2COOH; 

carbons a-d and f-i are optionally substituted with one or more groups selected from 

CH3, OH, COOH, (CH3)2 and CH2OH, or any combination thereof, and 5 

carbon e is optionally substituted with a C1-C3 alkyl group that is optionally substituted 

with CH3 and/or OH. 

Paragraph 14. A use according to any one of Paragraphs 8 to 13 wherein the retinoic 

acid analogue is N-(4-hydroxyphenyl) retinamide. 
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CLAIMS 

1. Use of a therapeutically effective amount of N-(4-hydroxyphenyl) retinamide (4-HPR), 

N-(4-hydroxyphenyl)-4-oxoretinamide or both in the absence of another anti-viral agent, for 

the manufacture of a medicament for the treatment of a flavivirus or Chikungunya virus 

(CHIKV) infection. 5 

2. Use according to Claim 1, in which the medicament is formulated for administration up 

to 14 days following diagnosis of the flavivirus or CHIKV infection. 

3. Use of a therapeutically effective amount of N-(4-hydroxyphenyl) retinamide (4-HPR), 

N-(4-hydroxyphenyl)-4-oxoretinamide or both in the absence of another anti-viral agent, for 

the manufacture of a medicament for preventing a flavivirus or Chikungunya virus (CHIKV) 10 

infection. 

4. Use according to Claim 3, in which the medicament is formulated for administration up 

to 5 days prior to flavivirus or CHIKV exposure and up to 14 days after flavivirus or CHIKV 

exposure. 

5.  Use according to any preceding claim, in which the flavivirus is selected from dengue 15 

virus (DENV), yellow fever virus (YFV), West Nile virus (WNV), and Japanese encephalitis 

virus (JEV). 

6. Use according to Claim 5, in which the flavivirus is DENV. 

7. Use according to any preceding claim, in which the subject has had a prior DENV 

infection. 20 
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