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Principles of 
therapy; adherence 

and  resistance 



Goals of Treatment
Primary Goals
• to put as many patients on ARVs with good 

adherance
• prolong life expectancy & improve quality of life
• prevent fewer HIV-related illnesses (Ois)

• models suggest that on average 15 to 40 years of life 
are added to an HIV infected person’s life by the 
availability of multiple regimes

• CD4 count should rise and remain above the baseline 
count* and VL should become and remain undetectable

* Note 10-20 % of patients will have a poor CD4 cell count response. 



Goals of Treatment
Secondary goals
• increased uptake in Voluntary counseling and 

Testing (VCT)

• reduction of HIV transmission to others

• improved socio-economic status of 
• households



Normative approach

• adherance is not natural
• few people do anything with absolute 

regularity 
• most people would rather do as they 

please rather than do as they are told
• adults able to complete only 5 days of 

antibiotics ?
• “choose your patients slowly”

Sammy, pharmacist, EC, 2008





Children’s adherence is even 
less natural

• the prescribing agent’s contract is with 
a third party
– adherence of the second party is 

dependent on performance of parties of 
both the first and the third part



SA National Criteria for ARV Treatment

See page 4 ARV Treatment Protocol WC guidelines



Psychosocial criteria for ARVs
D = demonstrated reliability – accurate pill 
counts, regular clinic attendance, correct 
dates 
D = drug use and/or abuse excluded or 
addressed 
D = depression excluded or treated
D = disclosure to family member or friend, 
good support ( VCT status known )  
D = good unDerstanding through

education and counselling 



Patient workup and clinic visits
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Long term follow up
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Ensure all CD4 and viral load laboratory 
results are recorded regularly in a flow chart in the notes

Ultimately all these results will determine 
future treatment options on a patient



enrollment 
phase of 

4 – 6 weeks

Multidisciplinary
meeting (MTM)

Baseline bloods

Sputum results
Check PAP result
B.M.I.

Depo Provera or
NurIsterate

1 group + 
2 individual = 3

eligible ?



(See pg 10 ARV Treatment Protocol WC Handbook)



The Multidisciplinary Team

Pharmacy
Patient Pick Up 
+ Counselling
(Date recorded) 

Community HBC / PA
Follow up Non Adherent 

Patients Side Effects
Report to 

Multi-Disciplinary  Team meeting EVERY  week
Community based education & support activities

Multidisciplinary 
Team   
Doctor
Nurse
Pharmacist
VCT/ Adherence counsellors 
Social Worker 
Community HBC / PA
Pharmacist
Pharmacist assistants 
Dietician / Nutritional Adviser
Data Capturer
Laboratory
Admin Staff

Adherence 
Monitoring

Psychosocial 
support

Clinical 
Monitoring

Holistic approach required with input from all health care team members



Each Province in SA has its own 
stationary

Documentation

• important to enter ALL relevant data
• remember there are many members 

working in the ARV team  * Staff may be absent

• overlap with each person’s responsibility 
so check all data complete eg. weight, 
ARV START date, recent blood results, 
next appointment date, PAP done and 
result entered, partner and children HIV 
status, contraception, counsellor notes



Hospital or clinic records



Page 1 - sticker if available *

Patient’s details – address and 
contact telephone number

Ensure up to date so community workers can do home 
visits and contact tracing of ARV defaulters

Treatment supporter ( treatment buddy )

? Disclosed     Tested ? 



Date of diagnosis and ARV start 
date



Keeping track of CD4 and VL

6 55 LDL 68 Just delivered baby boy

12 60 < 400 121 Infant tested PCR negative,
on contraception

18 65 <400 205

24 70 < 400 285 Bactrim stopped
30....................................................................

2/7/08

5/1/09

7/7/09

8/1/10
4/7/10

FOR THE REST OF THE PATIENT’S
LIFE



Page 2.

Staging = abbreviated



Page 2



Page 3

Evaluation for ARV’s



Page 4



Patient appointment card



Patient’s 
appointment card
( Western Cape )

FRONT

eg Do not use d4T – causes 
lactic acidosis



Patient’s record of lab results

eg: 12/10/2008 186 <400 1b ( d4T / 3TC / nevirapine )

viral load

INSIDE



BACK

date

D =  doctor
N =  nurse
C =  counsellor
M =  medication
S =  sputum

write  this date 
in clinic’s 

appointment
book at the 
SAME time



ARK appointment
card



ARK apppointment card has space for 5 years of  lab results.........



Referral letter



Department 
of Health

National 
referral form

Past medical history including 
ARV adverse events

Inform all 
patients to 

advise
your clinic 
timeously

if they intend
transfering
to another
ARV site 

Discharge with 
one month’s supply
of  ARVs and this 

letter



DoH National HIV
referral form MUST include 
the following
information:

CD4 results– baseline to
present

Viral load results

Past and present ARV
Treatment regimes

START DATE including
restart dates if any

Side effects

Needed for future 
treatment decisions



Questions, questions…….

• Condoms – “sometimes or always”, 
started using when ?

• PAP done – has patient obtained the 
result ( 1 – 2 months )

• REPEAT injectable contraception
• when did partner last have an HIV test
• number of pregnancies / TOP / ”other 

children” / deaths



Traditional Medicine in SA

• 27 million South Africans (72%) from 
diverse backrounds use traditional healers

• ± 150 000 diviners, herbalists, prophets, 
faith healers, traditional surgeons and birth 
attendants 

• 20 000 tons of medicinal plants were 
consumed annually

• trade worth R 2.9 billion

SAMJ Feb 2008 p.78 Dr T 
Mbengashe HST



Traditional Remedies 

•Ubhenjane – cure for HIV / AIDS in KZN Zeblon Gwala

•Umnwele / Unwele ( Sutherlandia )
•Inkomfe ( extract of African potato ) 
•uMakhonya – immune booster Victor Ndlovu, MCC 

•Gambu – immune booster Musa Memela 2007

•Amasotsha / Amasotja MPL, Aug 2008

* Herbal medications affect levels of drugs through
their effect on cytochrome P450 system

•P.I.s  and NNRTIs are metabolised via this pathway

•Extreme caution advised in introducing herbal drugs
into routine care of HIV patients

from R125 per month; 83 ingredients ( 2007 )



Southern African Journal of HIV 
Medicine, Summer 2008 P. 56

Herbs, Foods, Traditional 
Medicines and ARV interactions
• Goldenseal x
• Grapefruit juice      x 
• Milk thistle              -
• Olive oil -
• Senna & laxative herbs x
• Skullcap x
• St John’s Wort         x        
• Sutherlandia            ?

• African potato x
• Aloe vera x
• Beetroot -
• Dagga x
• Echinacea ?
• Garlic -
• Ginkgo x
• Siberian Ginseng x

positive effects
?   unknown effect
- no effect
X   do NOT use

200 000 traditional healers 
in SA  (2008); 26 million customers

Cape Times 15 May 2008



Bulb/tuber/corm - immune booster



Hypoxis hemerocallidea – African potato



Lessertia frutescens

Sutherlandia (unwele / kankerbos / cancer bush)University of KZN started clinical trials in September 2007, 
M&G 31 August ; Prof. Nceba Gqaleni, Indigenous Health System Research, Dept. Science and Technology/ National 

Research Foundation



www.avert.org



www.avert.org



www.avert.org
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Nutritional Supplement Programme
• Underweight patients:  

– Paediatrics: faltering on growth charts – height 
and weight

– Adults [ >18 years]: BMI < 18.5
– Supplements/month:  

• Philani porridge (1kg) = 3
• Nutrimil shake (440gm) = 7

– NB - registers
• Overweight patients: BMI > 28

Appointment book for Dietician



BMI - body mass index   
independent of age 

Nutritional assessment – to see dietician – check BMI – all 
patients must have height measured at least once.



Drug Adherence 

• What does high adherence mean?
• < 95% associated with poor virological & immunological 

response
• individual case management – viral resistance
• Public Health View – increase in risk of transmission of 

resistant virus to newly infected individuals
• Health Economics Perspective – low adherence results 

in increased use of second line regimes ; also increased 
risk of disease progression and the cost of treating 
opportunistic infections



Adherence

• it describes how well ( or how poorly ) 
a patient follows a prescribed dosing 
regime or medical advice

• synonymous with the old term 
“compliance”, but adherence is 
preferred as it is more patient 
centered

• compliance implies following orders





Patients still on ART:

85% at 6 months

80% at 1 year

76% at 2 years

32 delivery sites in KZN, 2835 patient records,May to Sept 2006



How much adherence is required for 
successful therapy
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•D Patterson et al, 2000

Consider stopping
ARVs and re-enter
patient into couselling;
identify risk factors

Greatest risk of resistance developing



Drug resistance

No antiviral drugs leads to uninhibited viral replication

Majority is “wild type” of HIV virus



Good adherance – patient takes > 95% of medication

Patient’s  viral
load remains
suppressed

Drug resistance



Drug resistance

Poor adherence - patient non-compliant, 
little drug pressure so virus can escape and continues to multiply



Drug resistance

Partial drug pressure allow some of the virus to escape and multiply
but selects out resistant type in preference to wild type of HIV



Poor Adherance
• an important concern is the development of 

resistance

• greatest risk of clinically significant viral 
resistance occurs after missing 11 – 30% of ARV 
doses ie adherence of 70 – 89% 

• no resistance noted in patients with adherence < 
60%

• the greatest risk is therefore in patients with 
resonably good adherence

Sethi et al, Adherence and HIV drug resistance, HIV Clinical Trials, 2004



ADHERENCE TO LONG TERM THERAPIES: 
EVIDENCE FOR ACTION, W.H.O, 2003

Five dimensions of adherence:

1. Social & Economic Factors

2. Health System Factors

3. Condition Related Factors 

4. Therapy Factors

5. Patient Related Factors



1. Social and economic factors

• Poor socio-economic status
• Lack of access to education
• Unemployment
• Lack of effective social support networks
• Age
• War 



Lost to follow up – contributing factors and 
challenges 

in South African patients on ARVs

Maskew et al, SAMJ, September 2007



2.   Health system factors

• Patient provider relationship
• Short consultations
• Inadequate patient education about illness & medication
• Lack of follow up
• Lack of community support
• Lack of training & knowledge about adherence



3. Condition related factors

Particular illness related demands including;
• Severity of symptoms
• Level of disability (physical,psychological, social)
• Rate of progression & severity of illness
• Co-morbidities e.g. depression



4.  Therapy factors

• Complexity of the medical regimen
• Duration of treatment
• Previous treatment failures
• Immediacy of beneficial effects
• Side effects & the availability of medical support to deal 

with them



1.08 litres of medicine per month

3TC syrup nevirapine
syrup

+ Bactrim syrup
+ multivitamin syrup
+ syringes
+ mother’s ARVs……..

NRTI syrup



Meticulous explanation:

Opening –
and closing

Measuring



Adapta-cap and 
syringe supplied 
with each bottle:



‘Apple’ adapter

Zidovudine bottle



Decimal fractions:





ARK Adherence Tools
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Neuropsychiatric

Minor skin rash

Peripheral neuropathy

Mild GIT symptoms

Pruritis

Hepatitis

Number of patients

Side effects – naïve patients



5. Patient Related Factors

• Resources
• Knowledge
• Attitudes
• Beliefs
• Perceptions & expectations of the patient
• Stigma - disclosure



Step up adherence
• less than 80% adherance
• poor attendance
• or a detectable viral load > 400

– re-educate
– re-explain
– give adherance tools eg pill box, tick sheet
– ask about drug or alcohol use/abuse
– refer to a counsellor
– see patient more frequently eg 2 weekly
– arrange a home visit by P.A. Treatment fa

tigue !

PALSA  PLUS  2008 p. 23

CHECK !



April 2008 - 4 clusters ( Bisho ) 45 
Kms

Adherence

CMH, Eastern Cape 



www.avert.org



A caregiver ?

• her child needs A CAREGIVER who will 
be responsible for giving the ARV’s twice 
daily till he is old enough to be responsible 
on his own

• monthly transport to and from the ARV 
clinic

• disclosure to child of his own status ?



Calculating adherence
% Adherence = 

e.g. Visit date: Tuesday 2nd May:
Efaverinz: 2
Stavudine: 4
Lamivudine: 4

Wednesday 31 May:
Efaverinz: 6
Stavudine: 6
Lamivudine: 8

))

))

EVERY

28 DAYS



Reasons cited for non-adherence

• Just forgot
• Away from home
• Busy with other things
• Change in routine
• Fell asleep
• Problems with the times
• Felt ill
• Side effects
• Depressed/overwhelmed
• Too many pills
• Others must not notice
• Felt drug was harmful

66%
57%
53%
51%
40%
40%
28%
24%
18%
14%
14%
12%

Chesney MA et al 2000



ADHERENCE TO LONG TERM THERAPIES: 
EVIDENCE FOR ACTION     W.H.O.  REPORT, 2003

• patients need to be supported not blamed
• the consequences of poor adherence are poor 

health outcomes & increased health care costs
• improving adherence enhances patient safety
• improving adherence might be the best 

investment for tackling chronic conditions 
effectively

• health systems must evolve to meet new 
challenges

• a multi-disciplinary approach towards adherence 
is needed  



Factors influencing adherence



ARK SA ARV Adherence Programme

A.C.G’c
Dual counsellors



Why ART fails ? 

• Ask to the patient to think about 
why the current treatment failed ?
–adherence
–prior resistance
–drug absorption problem
–interference by other drugs eg TB 

drugs
–combination of these factors



Resistance - definition
• HIV is resistant to a drug if it keeps 

multiplying rapidly while you are taking 
ARV’s. Changes ( mutations ) in the virus 
cause resistance

• HIV mutates almost every time a new copy 
is made. Not every mutation causes 
resistance. The “wild type “ virus is the 
most common form of HIV. Anything 
different from the wild type is considered a 
mutation. 



Selective pressure

• HIV is error prone ( no checking for errors 
unlike all human cells )

• an ARV drug will not control the virus that 
is resistant to it. It can “escape” from the 
drug. If you continue taking the drug, the 
resistant virus will multiply fastest. This is 
called “selective pressure”. 



• If you stop taking the drug, there will be no 
selective pressure. The wild type will now 
multiply the fastest. Although resistance 
tests will not detect any resistance, it might 
come back if you re-start the same drugs.

• Note: If resistance testing is performed, it 
must be done WHILE the patient is on the 
failing drugs. Resistance testing is NOT 
the same as monitoring of drug levels 
which evaluate compliance.



Resistance

• PRIMARY means that patient has 
acquired ( sexually / blood transfusion ) an 
HIV that is not sensitive to ARV’s from 
initiation of HAART

• SECONDARY means that the patient has 
acquired resistance to HAART over time 
as a natural process

• “Treatment fatigue” …..??



Drug resistance
• initial studies of the use of antiretroviral (ARV) therapy as 

monotherapy showed only transient clinical and 
immunological response 

• it was recognised that the transient nature of the 
response was due to the development of viral resistance 
against the ARV 

• dual therapy resulted in an improved and more 
prolonged virological response, but this still diminished 
over time 

• Highly Active Antiretroviral Therapy (HAART) regimens 
containing three or more agents are capable of 
producing prolonged virological suppression 



NVP and selection of NNRTI resistance

+ NVP

No drug

Prof James McIntyre  Perinatal Research Unit, Bara



NVP and “fading” of NNRTI resistance

+ NVP

Stop NVP

Prof James McIntyre  Perinatal Research Unit, Bara



Mechanism of Resistance
• ARV resistance occurs as a result of mutations in the 

HIV genome that affect the ARV target binding sites 

• the HIV reverse transcriptase enzyme is error-prone due 
to a lack of proof-reading capability, generating 
approximately 1 mutation in each newly produced virus. 

• in the presence of ARV drugs, mutations conferring 
resistance are the fittest due to applied selection 
pressure. 



Mechanism of resistance

• Combination ARV therapy (HAART) that is powerful 
enough to suppress HIV replication prevents the 
development of resistance 

• low genetic barrier to resistance: develop high levels 
of resistance as a result of a single mutation  - RAPID
eg NNRTI and Lamivudine  (however even if resistant 
on genotyping lamivudine still lames other drugs)

• high genetic barrier to resistance: Cumulative 
mutations are required for high level resistance – SLOW
eg  PI’s and most NRTI’s



Types of Cross Resistance
• Complete Cross-resistance 

– Efavirenz resistance confers complete resistance to Nevirapine. 

• Class Resistance 
– The accumulation of multiple mutations can lead to resistance of

an entire class (eg. Certain combinations of mutations against 
NRTIs can lead to class resistance). 

• Cross-Class resistance 
– Mutations affecting PIs and NRTIs typically occur when patients 

continue to take therapy as the viral load steadily rises towards 
pre-treatment baseline values (occurring slowly over many 
months or even years). 



Cross Resistance



Resistance to NRTI’s

• it is important to note that AZT and ddI are 
from the SAME class of drugs as d4T and 
3TC

• AZT and ddI can be used as part of 
Regime II as they have only partial  
resistance to HIV 



Signs of Resistance
• increasing viral Load:

– concurrent infection
– non-adherence
– resistance

• can be confirmed with:
– Phenotyping : virus grown in media with increasing 

concentrations of drugs to determine M.I.C. 
( minimum inhibitory concentration)

– Genotyping : sequencing of genes determines known 
viral mutations

– both expensive 



 

• Chart WEIGHT of every patient at every 
visit: 
– loss of weight may point to infection with 

Tuberculosis or development of 
hyperlactataemia or other infection

– weight gain points to good response to ARV’s 
and  / or Tuberculosis treatment

Golden rules



 

• Generally, the viral load should 
always be < 400 copies per ml 
after the first 6 months in 
treatment naïve patients ( unless 
they have primary resistance ). If 
it is raised, it is usually due to 
poor ARV adherence. 

Golden rules






