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Where does the HIV virus live?

 In the Blood?

No

 Lymph nodes?

✓Yes

 In the liver?

✓Yes

 Spleen?

✓Yes



What does a Viral Load tell 

us?





What does an undetectable  

Viral Load tell us?





An Undetectable Viral load means 

that the ARVS are working and the 

virus is not multiplying
 So HIV cant overflow into the blood stream

 HIV will not kill off CD4 cells

 The patient will not get sick

 The patient will not transmit HIV to their baby

 The patient will not transmit HIV to their sexual partner

The Partner 

StudyU=U



What is ARV 

Resistance?



Mutant 

virus



We need 2 things for 

resistance to develop

1)Viral multiplication (replication)

2)Low levels of ARVs in the body



Mutant 

virus

NO ARVS

NO RESISTANCE



SUFFICIENT LEVELS OF ARVS

NO RESISTANCE

NO REPLICATION



LOW LEVELS OF ARVS PRESENT

REPLICATION + LOW LEVELS OF ARVs 

=RESISTANCE



What will happen to this 

person?
 They will need to change ARV’s

We need to prevent them from failing 

first line!



What can lead to resistance?

Anything which decreases the amount of ARVs in 
your body eg:

 Missing doses of ARVs

 Incorrect dosing

 Drug interactions which decrease the amount of ARV’s in 
your body eg. Rifampicin with LPV/r or DTG

 Severe prolonged vomiting or diarrhoea/ malabsorption

Transmitted resistance



Approach to high VLs:

VL<50 VL: 50-1000 VL>1000

Not replicating

Sufficient levels of 

effective ARVs

• Viral blip

• Persistant low 

level viraemia

• Not adherent

• Inadequate 

drug levels

• Resistance

• Or multiple 

VL is suppressed Low level viraemia Viral Failure



What is a viral blip?

 Small Increase in viral load between 50 and < 1000 copies/ml

 Caused by:

 Normal burst of viral replication even if treatment is working

 Does not affect how ARVs work

 Does not cause resistance

 Only way to confirm that it is a blip is to repeat the viral load 

after 3 months and if the repeat viral load is <50 copies/ml 

then it was a blip



VL>1000

Not adherent ResistantInadequate 

drug levels

• Correct doses?

• Drug 

interactions?

• Assess 

adherence





If VL>50

do

ABCDE

Adherence

Bugs

Correct dose

Drug interactions

rEsistance



How do you 
assess 
adherence?

Do patients tell 

you the truth?



I am unemployed with 2 children and no support grants. I don’t have 

enough money for food most days and feel sick if I take my LPV/r 

tablets without food

I work contracts for farmers and often have to go away for months at a 

time at short notice

I have a new boyfriend who I am too scared to tell that I am HIV 

positive and I am scared he will find my tablets so I threw them away

My church leader told me to pray for divine intervention, and that 

taking tablets will mean I don’t have faith

My partner left me because I am HIV positive, I am depressed and I 

stopped my tablets because I have no will to live

My neighbour sells me immune boosters that she says work much 

better than ARVs 

I’m a teenager, my life is busy, I don’t want to take tablets in front of my 

friends and I often forget or run out of time.

I’m unemployed and drink alcohol with friends to pass the time, I 

usually drink so much I don’t remember anything for 3-5 days of the 

week



Enhanced Adherence Counselling



More clues
If you see 2 patients with the following viral loads, 

which one do you think is more likely to have 

resistance?

 VL: 2 500

 VL: 800 000

Resistance mutations generally weaken 

the HIV virus and reduce its replicability, 

but it is not always the case.
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Some ARVs are easy to develop 

resistance to and some are difficult

HIV HIV

3TC / NVP / EFV

LPV/r & DTG

Quickly develops 
resistance Takes a long 

time to 
develop 
resistance 
(> 2 years)



Approach to 

high VL 

on EFV/NVP



Switch to TLD



NADIA trial

 In Patients failing TDF/3TC/NNRTI regimen 

TDF/3TC/DTG (TLD )was superior to AZT/3TC/DTG in 

2nd line

ARTIST, VISEND and D²EFT Trials show similar results



New ART Guidelines:
Switch all patients on EFV/NVP to TLD 
regardless of VL

ABC data Vs TDF data



Clients on a DTG-containing regimen, who 
have failed a previous regimen 

(old “2nd line” terminology)
TLD 2

Clients on a DTG-containing regimen, who 
have never failed a previous regimen 

(old “1st line” terminology)
TLD 1



Approach to 

high VL 

on a PI

(LPV/r or ATV/r)



HIV

LPV/r & DTG

Takes a long 
time to 
develop 
resistance 
(> 2 years)



New Guidelines:

If on PI < 2 years: switch to TLD

(Non VL-dependent regimen switches)

ABC data Vs TDF data

PTO



If on a PI > 2 years:

VL dependent switches
 Look at their VL result in the last 12 months

 If they are failing a PI regimen, they might have PI 
resistance which means that they have no “backup” 
regimen if they fail DTG

 They may require a resistance test to determine if they 
indeed have PI resistance

 If resistance is confirmed, they will require an 
individualised regimen (to be determined in consultation 
with an expert)





Fine print:

Objective measures of good adherence 
include at least one of: 
 Pharmacy refills > 80% in the last 6-12 months (if this is known) 

 Attendance of > 80% of scheduled clinic visits in the last 6-12 
months (if this is known) 

 Detection of current antiretroviral drug/s in the client’s blood or 
urine, if available 

 Note: Self-reported adherence is not considered a reliable 
measure of good adherence



If there is PI resistance

Third Line ART:

 Likely TLD if DRV is fully susceptible

 Discuss with an expert



Approach to 

high VL 

on DTG 





EVL





Footnote 4: Special circumstances that may warrant 
a resistance test for clients on TLD1 include

• Incorrect classification as TLD1 (clients who declare themselves as never having had ART 
before, but who have actually been exposed to ART and may have failed a regimen in the 
past) 

• Perinatally infected adolescents: Unless a clearly documented drug history is available, 
perinatally infected adolescents should be classified as TLD2 due to the high likelihood of 
ART exposure and virological failure in the past 

• Current or previous drug interactions with rifampicin, carbamazepine, phenytoin, 
phenobarbital, or the polyvalent cations may have resulted in the development of 
resistance. Drug interactions may also warrant an expert discussion and authorisation of 
a resistance test earlier than 2 years on the regimen. 

In these types of exceptional circumstances, TLD1 clients with persistent virological failure despite 
confirmed good adherence may be discussed with an expert to authorise a resistance test on a 
case-by-case basis. 









How to do resistance testing

 Patient must be adherent before doing resistance testing



Drug 

pressure

Resistant virus

Wild-type virus

2
0

-3
0

%

Slide courtesy of Dr Anna 

Maria Geretti



Wild type



How to do resistance testing

 Ask patient to take ARVs regularly for 1 month and then do 

resistance testing

 Call an expert to authorise and find out how to do the resistance 

test and again so they can help interpret the results

 If PI resistance apply to Third Line ART (TLART) Committee 

 TLART@health.gov.za

 Third Line ART website: https://www.righttocare.org/what-we-do/third-line-art/

https://www.righttocare.org/what-we-do/third-line-art/


If there is DTG resistance

Third Line ART:

 Likely DRV/r-based regimen

 Discuss with an expert



very 

important things to 

remember



For everyone with a VL>501
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If CD4<200 

provide AHD 

package of 

care

Screening for OIs

Prophylaxis:

Diagnosis and management of OIs

Risk of IRIS when starting or switching ART

Urgent help to achieve treatment 

optimisation and viral suppression

Discuss with an expert





Ask all 

WOCP with a high VL 

if they are pregnant or 
breastfeeding

3

Discuss with 

an expert



NHLS tools

High VL RfA (results for 
action)

Maternal VL eGK codes 
(electronic gatekeeping)

4





C#PMTCT – pregnancy & breastfeeding
C#DELIVERY – labour/delivery



Summary

 Need to act on high VLs urgently

 Resistance develops quicker in NNRTIs than in PI’s or DTG, 
therefore we approach them differently

 Aim to get most patients onto TLD

 Patients must be adherent to have accurate resistance 
test

 When in doubt call for help



VL>50

On EFV/ NVP
Or PI <2 years

On TLD2 > 2 yrs
or drug 

interaction

Address ABCDE

Review side effects 

If VL>1000: Take CD4 count, 

provide condoms and 

contraception ask WOCP if 

pregnant/bf

Change to TLD 
(regardless of VL)

Assess ABCDE &
Call helpline

Resistance test if 
>80% adherent

On LPV/r > 2 
years

Assess ABCDE &
Call helpline

Resistance test if 
>80% adherent



Case 1
20 year old female on TEE with a high VL. what will you do? 

 CD4 count 

 SRH counselling, condoms and contraception

 Assess ABCDE

 EAC and switch to AZT 3TC LPV/r

 EAC and switch to AZT 3TC DTG

 EAC and switch to TLD1 

 EAC and switch to TLD2

 Call a helpline/ID consultant



Case 2
36 year old male who was on TEE and was switched to TDF 
3TC LPV/r in 2022 due to treatment failure. He now has a 
high VL. What will you do? 

 CD4 count 

 SRH counselling and condoms 

 Assess ABCDE

 EAC and continue TDF 3TC LPV/r

 EAC and switch to AZT 3TC DTG

 EAC and resistance test

 EAC and switch to TLD2

 Call a helpline/ID consultant



Case 3
17 year old female on AZT 3TC LPV/r since age 3, with 
multiple high VL over the years. She has not suppressed 
since 10 years old. She weighs 38kg and has a mild cough.

 CD4 count, Cr, FBC and differential

 Sputum GXP

 SRH counselling, condoms and contraception

 Assess ABCDE

 EAC and switch to TLD2 today

 EAC and HIV resistance test before switching to TLD2

 EAC and wait for blood results before switching to TLD2

 Call a helpline/ID consultant





Case 4
55 year old male started TEE in 2014 and switched to TLD in 2019 
with a suppressed VL. 

In 2020 and 2021 VL<50. 

In 2022 VL: 1,2 mill. 

In 2023 VL: 1.4 mill. 

 CD4 count

 Assess ABCDE

 SRH counselling and condoms

 EAC and switch to AZT 3TC LPV/r

 EAC and he needs third line ART

 EAC and consider HIV resistance test 

 EAC and continue TLD

 Call a helpline/ID consultant





Case 5
42 year old female was on TEE since 2017 then switched to AZT 
3TC DTG due to treatment failure in 2020. 

In 2021 VL: 2380

In 2022 VL: 4330 

In 2023 VL: 12070 

 CD4 count

 Assess ABCDE

 SRH counselling, condoms and contraception

 EAC and switch to TDF 3TC ATV/r

 EAC and he needs third line ART

 EAC and consider HIV resistance test 

 EAC and switch to TLD

 Call a helpline/ID consultant
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