
Changes	  in	  drug	  interac/on	  profiles	  	  
for	  first-‐line	  HIV	  therapy	  over	  the	  20	  years	  
of	  the	  Liverpool	  Drug	  Interac/on	  website	  

Sara	  Gibbons,	  Ca-a	  Marzolini*,	  Catherine	  Moss,	  Ka-e	  McAllister,	  	  
Jus-n	  Chiong,	  David	  Back,	  Saye	  Khoo	  

	  
Department	  of	  Pharmacology	  &	  Therapeu5cs,	  University	  of	  Liverpool	  

*Division	  of	  Infec5ous	  Diseases	  &	  Hospital	  Epidemiology,	  University	  Hospital	  of	  Basel	  



Sara	  Gibbons	  is	  an	  employee	  of	  the	  University	  of	  Liverpool	  	  
and	  is	  funded	  by	  external	  research	  income	  sources.	  

	  
These	  include	  research	  support	  and	  unrestricted	  educa-onal	  grants	  

awarded	  to	  the	  Liverpool	  Drug	  Interac-on	  Group	  from	  BHIVA,	  
EACS,	  Glasgow	  HIV	  Drug	  Therapy,	  AbbVie,	  Gilead,	  Janssen,	  MSD	  

and	  ViiV.	  

Disclosures	  



20	  Years	  Ago	  …	  





1999	  
  7	  ARV	  drugs	  	  
  142	  comedica-ons	  

  994	  interac-ons	  
  ~30%	  interac-ons	  clickable	  for	  
further	  informa-on	  	  
(data	  available	  for	  PIs	  only)	  

2019	  
  36	  ARV	  drugs	  and/or	  combina-ons	  

  729	  comedica-ons	  

  26244	  interac-ons	  
  100%	  interac-ons	  clickable	  for	  
further	  informa-on	  

Drug	  Interac-ons	  Website	  -‐	  Then	  and	  Now	  



UK	  Treatment	  Guidelines,	  2000	  (BHIVA)	  

BHIVA	  Wri5ng	  CommiIee;	  BHIVA	  Execu5ve	  CommiIee.	  HIV	  Med.	  2000	  Mar;1(2):76-‐101.	  



USA	  Treatment	  Guidelines,	  2000	  (DHHS)	  

Available	  from	  hIps://aidsinfo.nih.gov/guidelines/archive/adult-‐and-‐adolescent-‐guidelines	  



UK	  Treatment	  Guidelines,	  2016	  (BHIVA)	  

Available	  from	  hIps://www.bhiva.org/HIV-‐1-‐treatment-‐guidelines	  	  



USA	  Treatment	  Guidelines,	  2018	  (DHHS)	  

Available	  from	  hIps://aidsinfo.nih.gov/guidelines/archive/adult-‐and-‐adolescent-‐guidelines	  



European	  Treatment	  Guidelines,	  2018	  (EACS)	  

Available	  from	  hIp://www.eacsociety.org/guidelines/eacs-‐guidelines/eacs-‐guidelines.html	  



Historic 	  	  
  Recommended	  combina/ons	  
○  2	  NRTI	  +	  PI	  (boosted	  or	  unboosted)	  	  
○  2	  NRTI	  +	  NNRTI	  

  28	  regimens	  

	  

Current	  
  Recommended	  combina/ons	  
○  2	  NRTI	  +	  integrase	  inhibitor	  
○  2	  NRTI	  +	  NNRTI	  
○  2	  NRTI	  +	  boosted	  PI	  

  16	  regimens	  

	  

First-‐line	  Regimens	  

2	  NRTI	   PI	   NNRTI	  

ddI	  +	  d4T	  	  
ddI	  +	  ZDV	  
3TC	  +	  d4T	  
3TC	  +	  ZDV	  

	  

IDV	  
NFV	  
RTV	  

IDV/RTV	  
SQV/RTV	  

EFV	  
NVP	  

2	  NRTI	   PI	   NNRTI	   INSTI	  

FTC/TAF	  
FTC/TDF	  

	  

ATV/r	  
DRV/r	  
DRV/c	  

	  

RPV	   DTG	  
EVG/c	  
RAL	  

FTC/TAF	   BIC	  

ABC/3TC	   DTG	  
Available	  with	  2	  NRTI	  as	  a	  single	  tablet	  once	  daily	  	  



  Current	  website	  lists	  ARV	  drugs,	  ARV	  
combina-ons	  and	  ARV	  regimens.	  

  For	  regimens	  not	  listed	  on	  the	  
website	  as	  a	  single	  en-ty,	  the	  
components	  of	  the	  regimen	  were	  
reviewed	  and	  the	  most	  significant	  
interac-on	  for	  each	  of	  the	  drugs	  in	  
the	  regimen	  used.	  

  Complete	  regimens	  were	  assessed	  
against	  the	  current	  panel	  of	  
comedica-ons.	  

Assessing	  the	  Regimen,	  Not	  the	  Drugs	  



IDV	  +	  d4T/3TC	  	  	  	  	  	  
IDV	  +	  d4T/ddI	  	  	  	  	  	  	  
IDV	  +	  ZDV/3TC	  	  	  	  	  
IDV	  +	  ZDV/ddI	  	  	  	  	  	  
NFV	  +	  d4T/3TC	  	  	  	  	  
NFV	  +	  d4T/ddI	  	  	  	  	  	  
NFV	  +	  ZDV/3TC	  	  	  	  
NFV	  +	  ZDV/ddI	  	  	  	  	  

RTV	  +	  d4T/3TC	  	  	  	  	  
RTV	  +	  d4T/ddI	  	  	  	  	  	  
RTV	  +	  ZDV/3TC	  	  	  	  
RTV	  +	  ZDV/ddI	  	  	  	  	  
IDV/r	  +	  d4T/3TC	  	  
IDV/r	  +	  d4T/ddI	  	  	  
IDV/r	  +	  ZDV/3TC	  
IDV/r	  +	  ZDV/ddI	  	  
SQV/r	  +	  d4T/3TC	  
SQV/r	  +	  d4T/ddI	  	  
SQV/r	  +	  ZDV/3TC	  
SQV/r	  +	  ZDV/ddI	  	  

EFV	  +	  d4T/3TC	  	  	  	  
EFV	  +	  d4T/ddI	  	  	  	  	  
EFV	  +	  ZDV/3TC	  	  	  	  
EFV	  +	  ZDV/ddI	  	  	  	  	  
NVP	  +	  d4T/3TC	  	  	  	  
NVP	  +	  d4T/ddI	  	  	  	  	  
NVP	  +	  ZDV/3TC	  	  	  
NVP	  +	  ZDV/ddI	  	  	  	  

Interac-on	  Profiles	  of	  First-‐line	  Regimens	  
ATV/r	  +	  FTC/TDF	  

ATV/r	  +	  FTC/TAF	  

DRV/r	  +	  FTC/TDF	  

DRV/r	  +	  FTC/TAF	  

DRV/c	  +	  FTC/TDF	  

DRV/c	  +	  FTC/TAF	  

EVG/c	  +	  FTC/TDF	  

EVG/c	  +	  FTC/TAF	  

RPV	  +	  FTC/TDF	  

RPV	  +	  FTC/TAF	  

BIC	  +	  FTC/TAF	  

DTG	  +	  FTC/TDF	  

DTG	  +	  FTC/TAF	  

DTG	  +	  ABC/3TC	  

RAL	  +	  FTC/TDF	  

RAL	  +	  FTC/TAF	  

Historic	   Current	  



  Interac-ons	  divided	  into	  two	  groups:	  
○  Interven-on	  required	  (red	  and	  amber)	  
○  No	  a	  priori	  interven-on	  required	  	  

(green	  and	  yellow)	  

  “Interac-on	  Poten-al”	  =	  	  
%	  of	  red/amber	  interac-ons	  

	  

Determina-on	  of	  “Interac-on	  Poten-al”	  

Green/Yellow 	  6	  
Red/Amber 	  7	  
Interac-on	   	  54%	  
poten-al	  

Green/Yellow 	  6	  
Red/Amber 	  7	  
Interac-on	   	  54%	  
poten-al	  
	  

8 	  9	  
5 	  4	  
38% 	  31%	  
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Interac-on	  Poten-al	  –	  Effect	  of	  Drug/Class	  

IDV	   NFV	   RTV	  alone	   IDV/RTV	   SQV/RTV	   EFV	   NVP	   ATVr	   DRVr	   DRVc	   EVGc	   RPV	   BIC	  	   DTG	   RAL	  

HISTORICAL	  REGIMENS	   CURRENT	  REGIMENS	  

57%	  	  
SQV/r/ZDV/ddI	  

37%	  	  
NVP/d4T/3TC	  
	  
↓	  

54%	  	  
ATV/r/FTC/TDF	  

~8%	  	  
DTG/ABC/3TC	  
RAL/FTC/TAF	  

	  
	  ↓	  	  	  	  	  	  	  	  	  	  	  ↓	  

Unboosted	  PI	  
Boosted	  ARV	  
NNRTI	  
INSTI	  
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FTC/TDF	  
FTC/TAF	  

Interac-on	  Poten-al	  –	  TDF	  vs	  TAF	  

ATV/r	   DRV/r	   DRV/c	   EVG/c	   RPV	   DTG	   RAL	  

Interac/on	  Poten/al	  
TDF	  =	  34%	  
TAF	  =	  28%	  



Which	  of	  the	  700+	  comedica-ons	  
are	  likely	  to	  be	  used?	  



Comorbidity	  Clusters	  

Figure	  1.	  Significant	  non-‐random	  associa-ons	  between	  comorbidi-es	  (as	  indicated	  by	  a	  significant	  Somers’	  D	  at	  the	  0.1%	  significance	  level)	  in	  all	  POPPY	  PLWH	  (n	  =	  1073).	  The	  thickness	  of	  the	  line	  is	  
directly	  propor-onal	  to	  the	  absolute	  value	  of	  the	  Somers’	  D.	  Abbrevia-ons:	  CABG,	  coronary	  artery	  bypass	  grat;	  CMV,	  cytomegalovirus;	  GERD,	  gastro-‐esophageal	  reflux	  disease;	  IBS,	  irritable	  bowel	  
syndrome;	  LGV,	  lymphogranuloma	  venereum;	  MI,	  myocardial	  infarc-on;	  PLWH,	  people	  living	  with	  HIV;	  PVD,	  peripheral	  vascular	  disease;	  TB,	  tuberculosis;	  TIA,	  transient	  ischemic	  awack.	  

De	  Francesco	  D,	  et	  al.	  Open	  Forum	  Infect	  Dis.	  2018	  Oct	  24;5(11):ofy272.	  	  

Mental	  Health	  
Cardiovascular	  Disease	  

Metabolic	  Disorders	  



Mental	  Health	   Cardiovascular	  Diseases	   Metabolic	  Disorders	  

Drug	  Classes	   Anxioly-cs	  
Hypno-cs	  
Seda-ves	  

An-depressants	  

Beta	  blockers	  
Calcium	  channel	  blockers	  

Hypertensives	  
Heart	  failure	  agents	  

An-diabe-c	  drugs	  
Lipid	  lowering	  agents	  

	  

Comedica-ons	   49	   71	   36	  

Comorbidity	  Clusters	  -‐	  Comedica-ons	  
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Comorbidity	  Clusters	  –	  Interac-on	  Poten-al	  

ATV/r	   DRV/r	   DRV/c	   EVG/c	   RPV	   BIC	   DTG	   RAL	   ATV/r	   DRV/r	   DRV/c	   EVG/c	   RPV	   BIC	   DTG	   RAL	   ATV/r	   DRV/r	   DRV/c	   EVG/c	   RPV	   BIC	   DTG	   RAL	  

Mental	  Health	   Cardiovascular	  Diseases	   Metabolic	  Disorders	  
*	  0%	  for	   	  BIC/FTC/TAF,	  DTG/FTC/TAF,	  

DTG/ABC/3TC,	  RAL/FTC/TAF	  
*	  0%	  for	  RAL/FTC/TAF	  

*	   	  	  *	  	  	  *	  
	  *	  

*	  

Boosted	  	  
ATV,	  DRV,	  EVG	  

47-‐61%	  

RPV,	  	  
BIC,	  DTG,	  RAL	  

0-‐4%	  

Boosted	  	  
ATV,	  DRV,	  EVG	  

37-‐55%	  

RPV,	  	  
BIC,	  DTG,	  RAL	  

1-‐10%	  

Boosted	  	  
ATV,	  DRV,	  EVG	  

28-‐53%	  

RPV,	  	  
BIC,	  DTG,	  RAL	  

0-‐14%	  



  A	  decline	  in	  interac-on	  poten-al	  for	  first	  line	  therapies	  was	  observed,	  with	  the	  
interac-on	  poten-al	  of	  the	  least	  interac-ng	  regimen	  decreasing	  from	  37%	  in	  2000	  
to	  8%	  for	  current	  regimens.	  

  The	  decline	  is	  due	  in	  part	  to	  new	  drugs	  within	  the	  same	  class	  	  
(i.e.,	  rilpivirine)	  or	  new	  classes	  (i.e.,	  integrase	  inhibitors).	  	  

  The	  interac-on	  poten-al	  of	  the	  nucleoside	  backbone	  is	  slightly	  lower	  for	  	  
TAF-‐containing	  regimens	  (28%)	  than	  for	  TDF-‐containing	  regimens	  (34%).	  

  For	  	  treatment	  of	  comorbidi-es,	  the	  interac-on	  poten-al	  ranged	  from	  61%	  with	  
ATV/r-‐containing	  regimens	  in	  the	  mental	  health	  cluster	  to	  0%	  with	  some	  
integrase-‐containing	  regimens	  in	  the	  mental	  health	  and	  metabolic	  disorder	  
clusters.	  

Conclusions	  

1999	  →	  2019	  =	  ↓	  pill	  burden	  +	  ↓	  interac/on	  poten/al	  
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