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Fragile Antiretroviral Regimens



Fragile Antiretroviral Regimens

• Tablets break easily- they are fragile
• Syrups Cant Break- They are not fragile



Types of fragile regimens

• Low Genetic Barrier for resistance

• Drugs dosed at the limits of their dosing • Drugs dosed at the limits of their dosing 
intervals

• Drugs with a common resistance pathway



Types of fragile regimens

• Low Genetic Barrier for resistance



MUTATIONS

• HIV virus produces 10 Billion 
new viruses per day

• It also makes mistakes when it reproduces • It also makes mistakes when it reproduces 
itself

• One  mistake occurs for every 10 000 new 
viruses formed

• These mistakes are called mutations 
• Thousands of mutations are formed daily



MUTATIONS

• If there is no antiretroviral drug 
around, the mutations quickly disappear

• If a mutation gives the virus an advantage, • If a mutation gives the virus an advantage, 
then the mutation will remain in the body

• The biggest advantage a mutation gives is 
resistance to the antiretroviral drug.
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MUTATIONS

M184VM184V
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on the viral Gene
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MUTATIONS

M184VM184V
What should be 
there (Methionine)

What is there 
instead 
(Valine)



No of mutations needed to 
develop high level Resistance

• NRTIS 
– AZT,d4T,ABC - 3-4 mutations
– 3TC- 1 mutation– 3TC- 1 mutation

• NNRTIs – 1 mutation
• Boosted Protease Inhibitors- up to 8 

mutations
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No of mutations needed to 
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Antiretroviral Drugs with a
LOW GENETIC BARRIER TO 

RESISTANCE
• 3TC
• NNRTIS (Nevirapine and Efavirenz)



Implications of a 
LOW GENETIC BARRIER TO 

RESISTANCE
3TC
• M184V Hallmark 3TC resistance mutation

• Develops high level resistance within • Develops high level resistance within 
2 -4 weeks of monotherapy or non adherence or a 
non suppressive regimen

But
• HIV virus with  M184V has reduced viral fitness i.e. it 

replicates at a reduced rate 
And
• M184V mutation  may partially reverse resistance to AZT, 

d4T and Tenofovir (TDF).



Implications of a 
LOW GENETIC BARRIER TO 

RESISTANCE
NNRTIs- Nevirapine and Efavirenz
• Develops high level resistance within 

2 -4 weeks of monotherapy or non 2 -4 weeks of monotherapy or non 
adherence or a non suppressive 
regimen

The Virus remains as aggressive as 
before



Implications of a 
LOW GENETIC BARRIER TO 

RESISTANCE
NNRTIs- Nevirapine and Efavirenz
• Patients who are non adherent will fail an 

NNRTI regimen very quickly and if they 
start taking their meds again it will still not start taking their meds again it will still not 
work

• Mothers who take single dose NVP for 
pMTCT

• Second line regimens with no support for 
fragile NNRTI



Implications of a 
LOW GENETIC BARRIER TO 

RESISTANCE
NNRTIs- Nevirapine and Efavirenz
• Patients who are non adherent will fail an 

NNRTI regimen very quickly and if they 
start taking their meds again it will still not start taking their meds again it will still not 
work

• Mothers who take single dose NVP for 
pMTCT

• Second line regimens with no support for 
fragile NNRTI



Outcomes of children on NNRTI vs PI 
HAART in South Africa

H  Jaspan et al.,CROI February 2007, Abstract # R156 
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Outcomes of children on NNRTI vs PI 
HAART in resource-limited settings, 

H  Jaspan et al., CROI  2007, Abstract # R156
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Implications of a 
LOW GENETIC BARRIER TO 

RESISTANCE
NNRTIs- Nevirapine and Efavirenz
• Patients who are non adherent will fail an 

NNRTI regimen very quickly and if they 
start taking their meds again it will still not start taking their meds again it will still not 
work

• Mothers who take single dose NVP for 
pMTCT

• Second line regimens with no support for 
fragile NNRTI



HIVNET 012

Of  111 women who received 200mg of 
Nevirapine at onset of labour and their 
infants received 2mg/kg at 72hrs:

Resistance Mutations

infants received 2mg/kg at 72hrs:

� 21 (19%)had Nevirapine mutations at 6 weeks

� 11/24 (46%) of infected infants had Nevirapine 
mutations 

Eshleman et al. AIDS 2001, 15:1951-1957



Does prior NVP use for PMTCT impact on the use 
of NVP-containing HAART?

• Lockman et al : MASHI, 
Botswana

• 218 women 
(106 Plc, 112 sd NVP) started 
NVP-containing ART following 15
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Does prior NVP use for PMTCT impact on the use 
of NVP-containing HAART in infected children?

• Very little data to date

• Lockman et al : MASHI, 
Botswana

• 30 babies started HAART 60

80

100
p = 0.0009 p = 0.006

• Primary endpoints were first of 
death or virologic failure 
(confirmed HIV RNA>400 cp/mL) 0
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IMPAACT P1060

5th IAS Conference on HIV Pathogenesis Treatment and 
prevention 19-22 July 2009, Cape Town. Abstract LBPEB12



Implications of a 
LOW GENETIC BARRIER TO 

RESISTANCE
NNRTIs- Nevirapine and Efavirenz
• Patients who are non adherent will fail an 

NNRTI regimen very quickly and if they 
start taking their meds again it will still not start taking their meds again it will still not 
work

• Mothers who take single dose NVP for 
pMTCT

• Second line regimens with no support for 
fragile NNRTI



Regimens in SA Antiretroviral 
Roll Out in Children

0-3 years >3years and >10 
kg

1st Line
Stavudine (d4T)
Lamivudine (3TC)
Kaletra®

Stavudine (d4T)
Lamivudine (3TC)
Efavirenz

*

Kaletra® Efavirenz

2nd Line
Zidovudine (AZT)
DDI 
Nevirapine/ 
Efavirenz

Zidovudine (AZT)
DDI
Kaletra®



Types of fragile regimens

• Drugs dosed at the limits of their 
dosing intervalsdosing intervals



ARVS dosed too far apart

• Generally twice daily regimens can be 
given between 10-14 hours apart

• Once daily regimens may be more fragile• Once daily regimens may be more fragile
– Eg Kaletra/ Aluvia should only be used once 

daily in ART naïve patients with low viral loads

CROI 2008. Poster 775; 11th European AIDS Conference, Madrid, 2007. 
[Abstract LBPS7/5] ; 11th European AIDS Conference, Madrid, 2007 [Abstract 
LBPS7/4] 



Types of fragile regimens

• Drugs with a common resistance pathway



Common resistance pathway
• K65R is associated with resistance to 

TDF,ABC
• M184V is associated with resistance to 

3TC,ABC3TC,ABC
• ABC /3TC/TDFfar inferior to 

ABC/3TC/EFV
• Possibly as a result of common resistance 

pathway (2 select for K65R and 2 for 
M184V mutation)

ICAAC.2003 Sep 14-17; 43: abstract no. H-1722a. 



Summary- Fragile Regimens

• 3TC containing regimens-disadvantage of 
resistance offset by weaker virus & reverses 
resistance to other drugs

• NNRTIS containing regimens- disadvantage. 
Avoid where poor adherence, young children,

• NNRTIS containing regimens- disadvantage. 
Avoid where poor adherence, young children,
S-DNVP

• Once Daily LPV/r- avoid in ART experienced 
patients or high VLs

• Strange combinations of ARVs-avoid if no data on 
efficacy




