


Prevention is better than cure 
TRANSMITTED RESISTANCE, TESTING, PITFALLS, ADHERENCE 



Case 

• 38-year-old female from Johannesburg. 

• HIV positive. 

• Initiated on FTC/TDF/EFV in August 2015. 
– Along with Vitamin B co and TMP/SMX (Bactrim). 

• CD4 at baseline was 4 cells/µL. 

• Baseline viral load was 66 983 copies/mL. 



Case 

• Reported no problems at one month visit, but 
came into the clinic one month later to report 
troubling watery diarrhoea, ever since starting 
the ARVs. 
– At least 8 times per day. 

– No blood or pus. 

– Had lost roughly 4 kg since then: 48 to 44 kg. 

• Loperamide added. Stool MCS, ova and parasites 
sent off: 
– No growth, no parasites or ova observed. 



Question 

• In this patient, what is the most 
likely diagnosis? 

A. (Cyst)isospora belli diarrhoea 

B. Cryptosporidium diarrhoea 

C. ARV-induced diarrhoea 

D. Shigella diarrhoea 



Answer 

• Cryptosporidium diarrhoea 
• Isosporiasis is unlikely since the patient is on 

TMP/SMX (Bactrim) prophylaxis. 

• Shigella diarrhoea is typically a short-lived (days) 
dystentery (blood and/or pus), and will usually 
culture on stool MCS. 

• ARV-induced diarrhoea is uncommon with 
FTC/TDF/EFV, and is seldom so severe as to 
cause weight loss. 



Management 

• As per DOH Standard Treatment Guidelines for 
chronic diarrhoea in an HIV-positive adult: 

• Send off stool for MCS, ova & parasites. 
– If stool is negative or shows cryptosporidium, give 

loperamide and commence ART. 

– If stool is positive for Isospora belli, give 
Cotrimoxazole and commence ART. 

The patient was given loperamide and told to return in 1 month’s 
time.  TB blood culture (Bactec) was pulled also, due to consideration 
of possible MAC infection. 



Maximising stool ova/parasite yield 

• Unlike bacterial causes of diarrhoea (e.g. pathogenic 

E. coli, non-typhoidal salmonella, Shigella, etc.), most 
parasitic ova and oocysts are shed intermittently. 
– Therefore, sending more than one stool sample can 

increase yield.  Best strategy seems to be 3 samples on 
consecutive days. 

• Oocysts and ova degrade with time – if possible, 
ensure a fresh sample is viewed by the lab 
within 4 hours. 



Further history 

• At the next month’s visit, the patient still 
complained of diarrhoea, and had lost another 2 
kgs.  
– A 2nd stool specimen was also negative for MCS, ova 

and parasites. 

• A few weeks later the patient returned again, 
still complaining of diarrhoea. 

• A 3rd stool specimen showed cryptosporidium 
oocysts on microscopy. 



Cryptosporidium 

• Protozoan. 

• Causes voluminous watery diarrhoea. 

• Anyone can get it, but it’s self-limiting (5-10 
days) in hosts with normal immunity. 

• HIV patients: 
– CD4 > 150: self-limited 

– CD4 < 100: chronic 

– CD4 < 50: fulminant 
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Cryptosporidium 

• No effective treatment. 

• Best bet is to give loperamide and try to get the 
CD4 up as quickly as possible with ART. 



Further management 

• A viral load was done at 4 months.  It had gone 
from 67 000 to 83 000 copies/µL. 

• Patient claimed 100% adherence.  Was sent for 
readherence counselling. 

• 2 months later, her diarrhoea and weight loss 
had become so severe that she was admitted to 
hospital. 

• Her viral load was now 133 000 copies/µL.  Her 
stool showed cryptosporidium again (and was 
negative for C. diff). 



Summary 

• 38-year-old female with chronic 
cryptosporidium diarrhoea, complicated by 
significant weight loss (48  37 kg in 5 months) 
and now dehydration. 

• Failing ART therapy: 
– Viral load had gone from 67,000 at baseline to 87,000 

at 4 months, to 133,000 at 6 months. 

– CD4 had gone from 4 to 32 over the same period. 

 

 



Why is the patient failing ART? 

Adherence 

Resistance 

Pharmacokinetics 



Adherence? 

• Patient swore 100% adherence. 

• Knew the names and doses, and had a cellphone 
reminder set to help her take her pills on time. 

• Stated that she understood that only her ART 
would “cure” her cryptosporidium. 

• Said that her weight loss and profuse diarrhoea 
was causing her job to become threatened. 

• Was in tears that “no one believed” her that she 
was taking her medication. 



Why is the patient failing ART? 

Adherence 

Resistance 

Pharmacokinetics 



Resistance? 

• A patient who is near 100% adherent shouldn’t 
fail her therapy so soon… 

• Unless there’s transmitted resistance. 





• Analysis of specimens collected as part of the 
2012 National Antenatal HIV/HSV-2 Prevalence 
Survey. 

• Primigravid women < 21 years 

• Anyone with detectable ARVs (AZT, EFV, 
FTC, LPV, NVP, TDF) were excluded. 

 





Transmitted resistance in SA 



Transmitted resistance 

• MUCH more likely to get one of the signature 
NNRTI mutations transmitted than those of 
other classes. 
– These strains don’t affect the viral fitness much, and 

so the wild type virus (with no mutations) can’t 
outcompete them. 

– This means that the strains present in the person who 
transmits the virus will often contain viral strains with 
mutations like K103N, even if they’re no longer taking 
their ART, or are taking a non-NNRTI-based regimen. 



Not at all unique 

• WHO: 

– <5% transmitted resistance = low 

– 5-15% = moderate 

– > 15% = high 

• USA (2012): 

– 15.2% TDR overall 

– ≈ 2.5% TDR to 2 drug classes 

– ≈ 0.6% TDR to 3 drug classes 

 



One solution 

• In the USA, for instance, a baseline 
genotype is recommended before 
treatment initiation to assess for 
transmitted drug resistance. 



As TDR to 1st line drugs increases… 

Insignificant 
problem 

Baseline 
genotype ideal 
but expensive 

Baseline 
genotype cost 

effective 



South African costs 

• In State Sector, 2015 price of HIV drug resistance 
testing was recently decreased to R1797.68 per 
assay. 

• Doing a baseline genotype on the remaining 3 
million people who are yet to start ART would 
cost over R5 billion. 



South Africa 

• Current surveys underway seem to be pointing 
to increasing TDR, especially to NNRTIs. 

• This is to be expected. 

• Long term course will depend on: 
– Whether 1st line contains a NNRTI 

– How well the health system functions 

– Cost-effectiveness of baseline genotyping 
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Adherence 
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Effect of diarrhoea on ART absorption 

• Probably minimal effect: 

– 2 small studies from 1990s on AZT 
pharmacokinetics in HIV-infected patients 
with chronic diarrhoea 



 
• Reduced Cmax and delated Tmax (i.e. delayed 

absorption) but no change in AUC. 





 

• Observational trial of 12 patients with diarrhoea 
admitted to hospital in Brazil, showing an 
association between chronic diarrhoea 
(Cryptosporidium and Isospora mostly) and lower 
drug levels. 

• Massive problem of confounders – barely 
addressed in the study. 



• 26 patients in each arm 

• No differences in plasma levels of either 
3TC/AZT or EFV at 2 or 4 weeks. 

• No differences in viral load at 24 weeks. 



Why is the patient failing ART? 

Adherence 
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Management options 

A. Change to 2nd line ART 
– Patient has technically failed 1st line: 2 viral loads > 

1000 copies/mL, 2 months apart despite counselling. 

B. Persist with 1st line ART but do 
further adherence counselling. 
– Patient is extremely unlikely to have failed first line so 

quickly if her compliance had been adequate. 

C. Another option? 



Academic tertiary hospital 

 



Genotype 



Genotype 
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