
WHEN THINGS GET 
COMPLICATED

Dr Leon Levin, 



Failure of therapy

• Poor adherence

• Viral resistance

• Diminished  efficacy  of  ARV’s
� Decreased absorption of ARV’s
� Inadequate dosages
� Increased metabolism
� Drug-drug interactions



Treatment Failure

Failure of current regimen with disease progression  :
- virologic
- immunologic
- clinical

Reasons for  changing therapy

Toxicity  or  intolerance

New data on more effective therapy

MMWR  1998 ; 47(no.RR - 4) MMWR 1998;47(no.RR-4



Treatment Failure
Considerations for changing therapy

Virologic  considerations:
• Incomplete Viral Response to Therapy

•For previously ARV naïve or limited ARV experience
<1 log10 ̄ from baseline VL at 8-12  weeks
or HIV RNA not undetectable at 4-6 monthsor HIV RNA not undetectable at 4-6 months
•For children with more extensive ARV experience<1 log10 
¯ from baseline VL at 6 months

• Viral Rebound
• Where previously undetectable Viral Load
Repeated detection  HIV RNA > 400 copies/ml (<5000)
•where previously a good  response but low HIV RNA levels:

< 2yrs   >  5 X (0.7log10) increase
> 2yrs  >  3 X (0.5log10) increase

www.aidsinfo.nih.gov



Treatment Failure

Immunologic   considerations
• Incomplete immunologic response to therapy: 

Failure of a child with severe immune suppression 
(CD4% < 15%) to improve CD4 percentage by at least 5 
percentage points  above baseline or, for children age >

Considerations for changing therapy

percentage points  above baseline or, for children age >
5 years, to increase their CD4 cell count by at least 50 
cells/mm3 above baseline over the first year of therapy.)

• Immunologic decline: Persistent decline of 5 
percentage points in CD4 percentage or decline to 
below pre-therapy baseline in CD4 absolute cell count in 
children who are age  4-6 years at baseline.

www.aidsinfo.nih.gov



Considerations for changing therapy

Clinical  considerations  :

• Progressive neurodevelopmental deterioration
• Growth failure: Persistent decline in weight-growth

Treatment Failure

• Growth failure: Persistent decline in weight-growth
velocity despite adequate nutritional support and

without other explanation.
• Severe or recurrent infection or illness: 
Recurrence or persistence of AIDS-defining conditions 
or other serious infections. www.aidsinfo.nih.gov



To > 1000 copies/ml

DOH Guidelines for changing Therapy

Load to > 1000 
copies/ml



Balancing the Risks

Progressive 
Limiting 
future Progressive 

Resistance
future 
options

CONTINUING ON THE 
SAME FAILING REGIMEN

SWITCHING 
REGIMENS TOO SOON



Guidelines for Changing ARV 
regimens

a) Assess Adherence
b) Consider Resistance testing
c) At least 2 new drugs
d) Preferably 1 new drug class
e) Don’t add one drug to a failing regimen
f) Consider Cross resistance ��� �
g) Quality of life in end stage disease
h) Get advice from experienced clinicians



Guidelines for Changing ARV regimens
a) Assess and correct Adherence problems
b) Consider Resistance testing
c) At least 2 new drugs
d) Preferably 1 new drug class
e) Don’t add one drug to a failing regimen
f) Consider Cross resistance ��� �
g) Pharmacokinetic enhancement
h) Therapeutic Drug monitoring
i) Mega- or Giga-HAART
j) New Antiretroviral drugs
k) Consider adding 3TC  to maintain M184V mutation
l) 3TC monotherapy
m) Holding/bridging Regimens
n) Structured Treatment Interruptions
o) DOTS
p) Quality of life in end stage disease
q) Get advice from experienced clinicians



Resistance Testing

• Helps to exclude drugs from a regimen
– wont necessarily indicate which drugs will work

• Wont detect resistance in minor variants(< 20%)
• Is only useful for detecting resistance to the drugs 

the patient is presently taking(or within 4 weeks the patient is presently taking(or within 4 weeks 
of stopping it)- will not necessarily show resistance 
to ARVs the patient was previously exposed to

• VL must be > 1000 copies/ml 
• Is very difficult to interpret - requires expert 

consultation
• Very expensive- � R3700 for Genotyping



Case I

• 6 years old now
• Diagnosed HIV pos at 6 weeks after failing 

pMTCTpMTCT
– CD4 2631 (37%)  VL 695 000 copies/ml
– Asymptomatic

• Did this child need ART then?



New Eligibility for Antiretroviral 
Therapy for SA DOH Antiretroviral Roll 

Out in Children & SA HIV Clinicians 

Society Guidelines 2009

< 1year All infants Any CD4 count

1 – 5 years WHO stage III, IVCD4% £ 25%
CD4 <750 cells/� l

>5 years WHO stage III, IV CD4 <350 cells/� l



Case I continued
• 6 years old now
• Diagnosed HIV pos at 6 weeks

– CD4 2631 (37%)  VL 695 000 copies/ml
– Asymptomatic

• Did this child need ART then?
• At 3 monthsdeveloped G/E and Pneumonia• At 3 monthsdeveloped G/E and Pneumonia

-CD4 766 (31%) 

• Started on ART-d4T/3TC/ABC/RTV
• TB Rx + PCP Rx
• Deteriorated- admitted NICU
• Pneumothorax, convulsions ventilated X 8 days 
• ICU stay 32 days . Discharged on home O2



Case I continued

• Home O2 discontinued after 4 months
• After 3 months HAART

– CD4 1064 (24%)  VL 329 copies/ml– CD4 1064 (24%)  VL 329 copies/ml

• After 6 months HAART
• CD4 1972 (30%)  VL <50 copies/ml



Case I continued

• After 3 months HAART
– CD4 1064 (24%)  VL 329 copies/ml

• After 6 months HAART• After 6 months HAART
– CD4 1972 (30%)  VL <50 copies/ml

• After 9 months HAART
– CD4 1040 (17.48%)  VL 1 370 000 copies/ml

• What’s going on now?



Case I continued

• Caregiver was omitting the RTV
• Mom resumed supervising medication in 

the morningthe morning
• After further 3 months

– CD4 1803 (27.3%)  VL <50 copies/ml 

• Age 6 years  
– VL<40 copies/ml  CD4   1151  32.59%



Case No II

A 10 year old male. On AZT/ddI/Kaletra since Jan 2008 . 
Previously on d4T/3TC/EFV but was failing this.  His viral 
load in March 2008 was 122 copies/ml and his CD4 count 
was 680 (19.76%).Weight 32kg Height 132cm BSA 1.08m2. 

He is on AZT 100mg caps 2 bd

ddI EC 250mg mane

Kaletra 3.6ml bd

1)Comment on the dosages he is taking

2)Practically, how should he take this regimen?



Case No II continued
His  problem is that his face has started to swell. His 
mom maintains that this is ever since he started his 
new regimen.. On examination, he does have a 
‘Chubby’  face and a distended abdomen but no 
Buffalo Hump or striae.



Case No II continued



Case No II continued
His  problem is that his face has started to swell.His 
mom maintains that this is ever since he started his 
new regimen. On examination, he does have a 
‘Chubby’  face and a distended abdomen but no 
Buffalo Hump or striae.

3)What is going on?
4)What investigations should be done?
5)What treatment is necessary?



Case No II continued
• He also suffers from asthma and hayfever for which 

he is on Fluticasone asthma spray and nasal spray
• His early morning cortisol level was 22 (n=101-135)
• RTV( as part of Kaletra) suppresses the enzyme 

Cytochrome P450 CYP3A4 in the gut and the liver
• This enzyme breaks down inhaled steroids that are 

swallowed and prevents them from being absorbed.swallowed and prevents them from being absorbed.
• If the enzyme is suppressed by RTV then the steroids 

are absorbed systemically and cause Cushing's 
Syndrome

• Treatment would be to change to an NNRTI (not 
possible in this case) or to change to a non boosted PI 
(? ATV) or to try alternative asthma treatment eg 
Monteleukast. Alernatively Beclomethasone may be a 
better steroid to use in this situation



• Email based case discussions
• Approximately 1 case per month

SA HIV CLINICIANS 
SOCIETY PAEDIATRIC 

DISCUSSION GROUP(PDG)

• Approximately 1 case per month
• Overseas opinions obtained once case fully 

discussed
• Fill in circulating forms 



Case I

• 10yr male
• Chronic Parotomegaly
• Weight 26kg 10th centile • Weight 26kg 10th centile 
• Height 127cm 3rd centile
• CD4 count 198 (13%)
• VL 153 000 copies per ml



Case I
• Started on d4T/3TC/NVP
• After 3 months treatment

– VL<400copies/ml CD4 1077 (25%)
• After 6months treatment

– VL<50copies/ml  CD4 833(28%) 
• Parents were collecting treatment every month• Parents were collecting treatment every month
• Saw again after 13 months treatment

– VL 268 000 copies/ml  CD4 469 (14%)
• What is going on?
• What would you do next?



Case III

• 6 year old male
• Diagnosed HIV positive at 6 weeks
• CD4 3611(20%) VL 1 050 000 copies/ml
• Started on d4T/3TC/ABC/NVP
• After 3 months CD4 1902(34%) VL 168• After 3 months CD4 1902(34%) VL 168
• After 6 months CD4 2089(28%)               

VL >750 000 copies/ml
• Mom assures us she is adherent
• What is going on?
• What would you do?



Case No III continued
• Child had febrile illness at time bloods 

were taken
• Bloods were repeated 3 months later

– CD4 1755 (38.8%) VL <50 copies /ml– CD4 1755 (38.8%) VL <50 copies /ml

• Remember: Intercurrent illness 
raises the viral load and drops the 
CD4 count

• At age 5years 
– VL <40 copies /ml CD4 1854 ( 32.55%)



Case IV

• 7 years old
• was started on d4T/3TC/EFV in July 01

(CD4  498 (16%) & VL 54400). 
• Jan 02- CD4 422 (16%) and VL 19200.
• Had major adherence problems-subsequently • Had major adherence problems-subsequently 

been resolved 
• April 02 viral load  2470  but CD4  11% (506).
• Dec 02 his CD4 had dropped to 9% (446) 

and his VL was still reasonable at 7920 
copies per ml.

• What regimen should he be changed to?



Case IV

• Genotyping:

RT resistance mutations: V106M, M184V, 
M230L

PI resistance mutations: M36I, L63P, I93L
• reported as:
• Susceptible: ZDV,d4T, All PI's
• Low level resistance:ddC, ddI, ABC,
• High level resistance 3TC, DLV,EFV,NVP



Case IV

• January 03 changed to 
d4T/3TC/ABC/Kaletra

• May 03 VL<50 ,CD4 11% (288)• May 03 VL<50 ,CD4 11% (288)
• Jan 04 VL <50, CD4 16% (493)



Case III

• A 9 year old in a children's home
• very limited budget. 
• Was started on d4T/ddI in April 01 aged 2 

years with a viral load of >750 000 and years with a viral load of >750 000 and 
CD4 334(10%).

• Had a reasonable clinical response to 
ART. CD4 increased to a max of 
25.3%(1197). VL nadir 77 000. 

• Jan 03, VL 276 000 , CD4 21.2% (847).



Case III continued

• Prices of Antiretrovirals dropped
• Home could now afford HAART
1) Should her regimen be changed1) Should her regimen be changed
2)If so what should she receive?



Case III continued

• Genotyping showed:
• RT mutations A62V, K65KR, V75I, F77L, 

A98S, F116Y, Q151M, 
• PI mutations K20R,M36I,L90W, I93L• PI mutations K20R,M36I,L90W, I93L
•
• reported as high level resistance to all 

NRTIS except 3TC, intermediate resistance 
to 3TC 

• low level resistance to all PIs
• susceptible EFV,NVP,DLV



Case III continued

• Started on 3TC/EFV/Kaletra
• After 6 months

– Viral load <400 copies/ml– Viral load <400 copies/ml
– CD4 32% 1131

• Age 8
– VL < 40 copies/ml
– CD4 1476 (30%)



Case IV
• 17 years old now
• Had  been on ZDV/3TC  previously for 8 months -

was stopped for financial reasons.
• age 8, his CD4 was 60 (3%) and VL  271 000. • age 8, his CD4 was 60 (3%) and VL  271 000. 
• Was started then on d4T/ddI/NFV(bid)
• after 3 months VL< 400, CD4 196 (8%)
• after 6 months the VL was up to 13000 (CD4 319 

(16%)
• What would you do now?



Case IV

• He did reasonably well after that with 
his CD4 ever increasing (last 786 
(27%). Lowest VL was 5730 (last (27%). Lowest VL was 5730 (last 
8760).

• Genotyping was done



Case IV
• Genotyping
• RT mutations M41L, T215Y

PI mutations K20R, M36I,V82VL, L90LM, I93L

• reported as 
• high level resistance to NFV,TPV• high level resistance to NFV,TPV
• intermediate resistance to ZDV, D4T, TDF,IDV, 

RTV, SQV,ATV
• low level resistance to , ABC, ddI, FPV, Kaletra
• susceptible 3TC,FTC,DRV, EFV,NVP,DLV

Would you change his ART and to what?



Case IV

• Expert opinion sought
• Changed to d4T/3TC/ABC/Kaletra
• 8 months later Viral load <50 copies/ml  • 8 months later Viral load <50 copies/ml  

CD4 655 (29%)
• Age 17 years - VL<40 copies/ml

CD4 750 (26.10%)



CASE V

• 9yr old boy
• Age 16 months CD4 154(4%) and VL 1 090 000 
• was started on d4T/ddI/RTV. 
• Major adherence problems • Major adherence problems 
• not done well immunologically or virologically 

although clinically he is well (lowest VL 434 000  
highest CD4 8%.)

• His latest CD4 is 567(7%) and VL 3 000 000 
(after 15 months ART ). 



Case V continued
Genotyping:

RT mutations: A67V,T69S,V75I,F77L, F116Y, Q151M 

PR  mutations, K20R, M36I,I54V,L63P,V82L, L90M

Reported as:Reported as:
SusceptibleDLV,EFV,NVP 

Potential Low level resistance:DRV
Intermediate resistance: 3TC,TDF,ATV ,FPV, Kaletra 

high level resistance:ddC,ZDV,ddI, d4T,ABC, SQV, 
IDV,RTV, NFV,TPV



Case V continued
• Adherence issues resolved
• Expert advice sought
• Started on d4T/3TC/ABC/EFV/Kaletra
• After 3 months VL 436 CD4 7.76% (448)• After 3 months VL 436 CD4 7.76% (448)
• After 6 months VL 101 CD4 21.66% (1581)
• After 9 months VL<50 CD4 21.88% (1172)
• Age 8 years VL<40 CD4 1344 (29.7%)
• Age 8 d4T dropped because of lipodystrophy
• Age 9 years VL<40 CD4 1017 (29%)



Mega- or Giga-HAART

• 5-7 drug regimens
• Some adult data on efficacy
• Poorly tolerated• Poorly tolerated
• ? Superseded by newer more potent drugs
• Feeding gastrostomy may assist 

administration



Case VI

• She is 12 years old.
• She has been on ART since 18 months of 

age. d4T/ddI x 8 months then age. d4T/ddI x 8 months then 
ZDV/3TC/RTV,

• I took over end 2002 (She was aged 6 years)
• Genotyping was done in Dec 2002 (VL 

76600, CD4 241 (11%)



GENOTYPING- Dec 02
• NRTI Mutations: A62V, K65KR, V75I, F77L, 

F116Y, Q151M, M184V
• PI Mutations: L10V, M36I , M46I, I54V, D60E, 

L63P, V82A, I93L

• Reported as:
• Susceptible. All NNRTIs
• Potential low-level resistance: DRV/r
• low-level resistance: TPV/r
• Intermediate resistance: ATV/r, LPV/r/ SQV/r, 

FPV/r
• High Level Resistance: All NRTIs, TDF, IDV, 

NFV



• changed to 3TC/EFV/Kaletra in Feb 03 after 
supposedly sorting out the adherence. 

• failed that and was changed to 3TC/SQV/Kaletra 
in March 06. 

• This was modified to 3TC/Kaletra/ATV in April 
07 because of thehigh pill burden with SQV.07 because of thehigh pill burden with SQV.

• Her CD4 was 304 in Sept 08 but then dropped 
down to 189 in Dec 08 when her VL was 4787. 

• Further Genotyping done Feb 09 (bear in mind 
she wasn’t on a NNRTI when we did the 
Genotyping)



Year 2003 2005 2006 2007 2008

Date 01 03 08 03 12 03 06 10 04 09 12

VL 57100 376 6
5
2
0
0

2
0
4
0
0

1
1
7
7
9

8
7
6
0

2310 5119 4423 12335 4787

CD4 302 3
2
1

2
1
1

1
4
6

1
4
7

116 240 194 304 189

CD4% 10 12 12 7.3 7.3 8.9 7.7 8.23 10.79 8.5

Regimen AZT/3TC/RTV 3TC/LPV/r/EFV 3TC/SQV/Kaletra 3TC/Kaletra/ATV

Genotyping
Genotyping



GENOTYPING Feb 09
• NRTI Mutations:A62V, T69I, V75M, F77L, 

F116Y, Q151M, M184V
• NNRTI Mutations: K103N,V108I
• PI Mutations: L10V, M46L, F53L, I54V, , 

L63P, L76V, V82A, L90M

• Reported as:
• Susceptible. Nil
• Potential low-level resistance: ETR
• low-level resistance: TDF,TPV/r
• Intermediate resistance: DRV/r
• High Level Résistance: All NRTIs, ATV/r, 

LPV/r/ SQV/r, FPV/r ,IDV,NFV,EFV,NVP



Questions
• 1)she failed EFV 3 years previously but we didn't 

do genotyping at the time so we don’t know if 
ETR will be active or not:  According to the latest 
Genotyping, it should be active but she was not on 
a NNRTI when the latest Genotyping was done.

• 2)According to the latest Genotyping, Tipranavir • 2)According to the latest Genotyping, Tipranavir 
is more active than Darunavir but you cant use 
ETR with TPV/r so would I compromise my PI 
and use DRV and have a hopefully active ETR or 
use TPR but then without the ETR.

• 3)Although the latest Genotyping lists low level 
resistance to TDF, she had K65R previously, so 
we cant assume that TDF will be active

• 4)What regimen should she take



Summary
Etravirine and tipranavir/ritonavir should not be 

coadministered due to decreased etravirine exposure. 
Coadministration of tipranavir/ritonavir (500/200 mg twice 
daily) and etravirine decreased etravirine Cmax, AUC and 

Cmin by 71%, 76% and 82% respectively; tipranavir Cmax, 
AUC and Cmin increased by 14%, 18% and 24%, 

respectively
• .

Description
• It is not recommended to combine etravirine with tipranavir/ritonavir, due to a marked pharmacokinetic 

interaction (76% decrease of etravirine AUC) that could significantly impair the virologic response to 
etravirine. Coadministration with tipranavir/ritonavir (500/200 mg twice daily) increased tipranavir AUC etravirine. Coadministration with tipranavir/ritonavir (500/200 mg twice daily) increased tipranavir AUC 
(18%), Cmax (14%) and Cmin (24%). However, etravirine AUC decreased by 76%, Cmax decreased by 
71% and Cmin decreased by 82%. 
Intelence Summary of Product Characteristics, Janssen-Cilag Ltd, August 2008.

• Etravirine and tipranavir/ritonavir should not be coadministered. Concomitant use of etravirine with 
tipranavir/ritonavir may cause a significant decrease in the plasma concentrations of etravirine and loss 
of therapeutic effect of etravirine. Coadministration of tipranavir/ritonavir (500/200 mg twice daily) and 
etravirine was studied in 19 subjects. Etravirine Cmax, AUC and Cmin decreased by 71%, 76% and 82% 
respectively; tipranavir Cmax, AUC and Cmin increased by 14%, 18% and 24%, respectively. 
Intelence Prescribing Information, Tibotec Pharmaceuticals Ltd, January 2008.

• Coadministration of etravirine (800 mg twice daily, phase II formulation) and tipranavir/ritonavir 
(500/200 mg twice daily) was studied in 24 HIV- subjects. Coadministration decreased etravirine AUC 
(76%), Cmax (71%) and Cmin (82%). Tipranavir AUC, Cmax and Cmin increased by 18%, 14% and 
24%, respectively; ritonavir AUC, Cmax and Cmin increased by 23%, 19% and 34%. Due to the 
significant and clinically relevant decrease in etravirine exposure, coadministration is not recommended. 
Significant decrease in TMC125 exposures when co-administered with tipranavir boosted with ritonavir 
in healthy subjects. Scholler M, Kraft M, Hoetelmans R, et al. 13th Conference on Retroviruses and 
Opportunistic Infections, Denver, February, 2006, abstract 583.



Stephane Blanche

I am asking same questions than yours !
difficult.. Ideally raltegravir-darunavir-

etravirine would be the best. If the next CD4 is 
the same and if you can not wait : darunavir 
etravirine rather than tipra. Tipra is very difficult 
the same and if you can not wait : darunavir 
etravirine rather than tipra. Tipra is very difficult 
to give and tolerance not very good. Marie Caix 
in the vro lab said that NRTI mutations K65R + 
151M are equivalent to a MDR 

best regards
stephane



Ann Melvin

Dear Leon,
Is she symptomatic? Do you have the same size ritonavir 

capsules that we have? I have found these to be a real 
problem for the teens who have adherence issues anyway –
one of my teens calls it the “big egg pill” and has a really one of my teens calls it the “big egg pill” and has a really 
hard time with it. If she doesn’t have any problems 
actually swallowing the big pills, then it is probably worth 
a try to see if you can get her to suppress with what you 
have available. 

Ann J. Melvin, MD, MPH 
Associate Professor Pediatrics 
Division of Infectious Disease 
Seattle Children's Hospital



Gareth Tudor Williams
• Dear Leon,

As always with your referrals, this is fairly challenging 
(intellectually and, potentially, economically)!

We would most probably go with Raltegravir/ETR/DRV/r, 
although I take your point that it’s possible there are 
additional archived ETR mutations, and you can’t yet get additional archived ETR mutations, and you can’t yet get 
hold of raltegravir. Depending on how long it’s going to 
take to obtain this, I’d be inclined to hold her on 3TC 
alone, rather than a 4-drug cocktail of mostly poorly active 
NRTIs/NtRTIs. 
With best wishes,
Gareth



Elaine Abrams

• Hi Leon,
• I would be highly in favor of holding her on an 

NRTI only regimen. I honestly can’t believe that 
her adherence issues are sorted out (or will remain her adherence issues are sorted out (or will remain 
sorted out) as she enters her adolescent years. I 
would follow her CD4 closely on the NRTI 
regimen and wait for the raltegravir.

• Good luck!
• Elaine





3TC Monotherapy
• E-184V study 
• 58 patients with viral rebound on 3TC-containing 

regimens 
• CD4 counts >500 cells/mm3. 
• confirmed M184V • confirmed M184V 
• Requested  treatment interruption 
• Randomised to 2 groups of 29 

– 1 on 3TC monotherapy
– 1 on no therapy

AIDS 2006,20:795-803



E-184V study

3TC Monotherapy No Therapy

Viral rebound
Log10copies/ml

+0.57 +1.11

Drop in CD4 count
Cells/mm3

-141 -215

48 week Results

Cells/mm3

Failure- CD4<350 or 
HIV symptoms

12/29 (41%)
p=0.018

20/29 = 69%

Failure where CD4 
nadir > 200 cells/� l

8/25 (32%) p=0.037 13/20 (65%)

Failure where CD4 
nadir < 200 cells/� l

4/4 (100%) p=0.461 7/9 (78%)
.

AIDS 2006,20:795-803



3TC Monotherapy
• Patient must have failed 3TC previously
• A type of holding therapy
• Await availability of new drugs
• or
• Wait for patient to learn to swallow • Wait for patient to learn to swallow 

capsules
• Only institute if CD4 reasonable
• Avoid if CD4 nadir low
• Once CD4 drops or patient develops 

symptoms then institute definitive regimen





Holding / Bridging Regimen
• 28 highly experienced adult patients
• 86% had >3 TAMS
• Mean baseline CD4 363 &VL 4.03 log10 

copies/mL
• Changed to AZT/3TC/ABC/TDF.
• There was no evolution in RT mutations, • There was no evolution in RT mutations, 

TAMs, accessory mutations or K65R.
• No clinical progression

HIV Medicine (2008), 9, 508–513

Baseline CD4 Overall <500 <350

Drop in CD4 at 24 weeks53 27 17



Bill Burman

• Leon,
• I would try very hard to stall until you can use a 

raltegravir-based regimen. If you can stall for 6-12 
months and then use a regimen of all three new 
drugs, there is a good chance of complete viral 
months and then use a regimen of all three new 
drugs, there is a good chance of complete viral 
suppression (we’ve treated a number of cases like 
this, and had great success.

• So, I would try stalling nucleoside therapy, with a 
goal of keeping the CD4 count above 50-75.

• Best of luck, Bill



Year 2003 2005 2006 2007 2008

Date 01 03 08 03 12 0
3

06 10 04 09 12

VL 571
00

3
7
6

6
5
2
0
0

2
0
4
0
0

117
79

8
7
6
0

2310 5119 4423 12335 4787

CD4 302 3 2 146 1 116 240 194 304 189CD4 302 3
2
1

2
1
1

146 1
4
7

116 240 194 304 189

CD4% 10 12 12 7.3 7.
3
2

8.9 7.7 8.23 10.79 8.5

Regimen AZT/
3TC/
RTV

3TC/LPV/r/EFV 3TC/SQV/Kaletra 3TC/Kal/ATV TDF/AZT/3TC/ABC



Year 2003 2005 2006 2007 2008 2009

Date 01 03 08 03 12 0
3

06 10 04 09 12 6

VL 571
00

3
7
6

6
5
2
0
0

2
0
4
0
0

117
79

8
7
6
0

2310 5119 4423 12335 4787 705

CD4 302 3 2 146 1 116 240 194 304 189 252CD4 302 3
2
1

2
1
1

146 1
4
7

116 240 194 304 189 252

CD4% 10 12 12 7.3 7.
3
2

8.9 7.7 8.23 10.79 8.5 11

Regimen AZT/
3TC/
RTV

3TC/LPV/r/EFV 3TC/SQV/Kaletra 3TC/Kal/ATV TDF/AZT/3TC/ABC



Case VI
6 years old
Started AZT/ddI/NVP Jan 05
Changed to d4T/3TC/EFV Aug 07 because of poor response
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Case VI
• Genotyping
• NRTI Resistance Mutations:M41L, E44D, T69D, V118I, 

M184V, L210W, T215Y, K219R
• NNRTI Resistance Mutations:V106L, Y188L
• PI Resistance Mutations:T12S, I15V, L19I, L63P, H69K, • PI Resistance Mutations:T12S, I15V, L19I, L63P, H69K, 

K70Q, V77I, L89M, I93L

Susceptible: All PIs
Low Level Resistance: ETR
Intermediate Resistance: TDF
High Level Resistance: 

3TC,ABC,ddI,d4T,AZT,FTC,NVP,EFV



Case VI

• What definitive regimen does he need?
• What changes would you institute?



Case VI
6 years old
Started AZT/ddI/d4T Jan 05
Changed to d4T/3TC/EFV Aug 07 because of poor response
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Holding / Bridging Regimen
• Simplified regimen
• Unlikely to develop further resistance
• Await availability of new drugs
• Wait for patient to learn to swallow capsules
• E.g. AZT/3TC/ABC or AZT/3TC/ABC/TDF • E.g. AZT/3TC/ABC or AZT/3TC/ABC/TDF 

where there is extensive NRTI resistance
• Only institute if CD4 reasonable
• Once CD4 drops or patient develops symptoms 

then institute definitive regimen
• Consult an Expert



Case VII

• 14 year old male.
• d4T/ddI from March 02 Age 8 (CD4 11, VL 54000). 
• CD4 increased to 353 in June 03 then declined to 31 by 10 

Jan 05 (VL 250000)
• His doctor then changed him to ZDV/3TC/EFV.• His doctor then changed him to ZDV/3TC/EFV.
• CD4 increased to 86 in March 05 then  decreased to 10 

(3%) in Dec 05 Age 11.(VL 19816). 
• Adherence is good. 
• In retrospect how good was his choice of 

regimen?
• What would you expect to see on Genotyping?



Case VII
Genotyping
RTI mutations: 

M41L,D67N,K70R,V75T,K101Q,V106M,G190A,
T215F/Y,K219Q,F227L
PI mutations :M36I,L63P

Reported as 
High level resistance: ZDV, d4T, ddI, EFV, NVP, 
DLV
Intermediate resistance: ABC,TDF,ETR
Susceptible 3TC, FTC, all PIs

Does anything surprise you about this result?

What regimen would you put him on?



Case VII

dear Leon
Like you  I have serious doubt about absence of 3TC mutations. Probably 

under  detection level of the assay. A double PI is probably the best 
proposal. 

However , considering potential difficulties (difficult adherence++, 
unknown paediatric  dosage without therapeutic drug monitoring ), I  unknown paediatric  dosage without therapeutic drug monitoring ), I  
would first try with  Kaletra + triple NRTI (ddI ABC 3TC) or (TDF 
3TC ABC) before a "salvage "  with double PI if insufficient viral 
control. The risk of acquiring  resistance against Kaletra is relatively 
low over  a three to four months  period and -in my mind- this 
intermediate proposition will not induce too  much "loss of 
opportunity" before the double PI option.

best wishes
Stephane Blanche
January 2006



Case VII

• Started on TDF/3TC/ABC/Kaletra
• After 3 months VL<40 copies/ml CD4 327 

(13%)(13%)
• After 6 months VL<40 copies/ml CD4 903 

(23%)
• Age 14year VL<40 copies/ml CD4 1079 

(27%)



Case VIII
• 17 years old.
• Nov 2000  (age 9) - d4T/ddI/RTV (VL 702  000 

copies/ml  CD4 303(13%)). 
• Major adherence problems. 
• Lowest VL  was 64 300 (June 01) with a CD4 325(15%). • Lowest VL  was 64 300 (June 01) with a CD4 325(15%). 
• Stopped his HAART in late  2001.
• Came back in Feb 2003 (aged 11 yrs) wanting  to restart 

his  treatment.
• His VL was 274 000  and his CD4  was 26 (3%)!
• Worked through the adherence issues. 
• Started d4T/3TC/Kaletra.



Case VIII

• A month later, sputum  came back positive for 
Mycobacterium TB. 

• Changed his ART  to d4T/3TC/ABC/EFV. 
• Finished his course of TB treatment. 
• Adherence was  better although not 100%.• Adherence was  better although not 100%.
• VL  dropped to 48 000 and then increased to 402 000 in 

Jan 04.
• CD4 increased 120 (6.83%)  and Then 371 (9% ) in Jan 

04.
• Was doing  reasonably well  clinically with one or 2 

admissions for pneumonia. 



Case VIII

• May 04 (aged 12) Lost weight (5kg) ,vomiting his 
meds. Had fevers and loss of appetite. 

• RUL pneumonia.
• CD4% was 59 (5% ).  
• TB Bactec Blood cultured MAC
• Medical Aid refused to fund genotyping
• What regimen would you change him to (circa 

2004)?



Case VIII

• Attempted to resolve his adherence issues 
• Overseas experts suggested 

TDF/Kaletra/SQVTDF/Kaletra/SQV
• Medical Aid refused to fund TDF as it 

was unregistered at the time
• d4T/Kaletra/SQV



Case VIII

• Was unhappy with pill burden 
(SQV) but claimed he was adherent

Date 05/04 01/05 04/05 05/05

Viral load 498000 23000 193300

CD4 59 73 125

CD4% 5.48 5.37 7.43



Case VIII

Genotyping
NRTI mutations: V106M,Y181C
PI mutations: V82A,K20R,M36I

Reported as
Susceptible: All NRTIs,DRV,TPV
Low level resistance: ATV,FPV,LPV,SQV
Intermediate resistance: IDV,NFV,RTV,ETV
High level resistance: DLV,EFV,NVP

What does this Genotyping tell you?



Case VIII

Date 05/0 01/05 04/05 05/05 03/06 05/06 09/06

Genotyping

Date
4

Viral 
load

498000 23000 193300 2467 1168

CD4 59 73 125 39 23 13

CD4% 5.48 5.37 7.43 2.00 1.46

What is the significance of his low viral load?



Case VIII

Date 05/0 01/05 04/05 05/05 03/06 05/06 09/06 11/07 12/07

Genotyping
R CVA

Date
4

Viral 
load

498000 23000 193300 2467 1168 13310 59591

CD4 59 73 125 39 23 13 12 2

CD4% 5.48 5.37 7.43 2.00 1.46 1.44

What would you do now?



Case VIII

• CVA ? PML Nov 07
• AZT/Kivexa/ATV/r from Jan 08
• March 08 VL 6660  CD4 115 (5.35%)• March 08 VL 6660  CD4 115 (5.35%)
• June 08 VL<40  CD4 358  (17.8%)
• Sept 08 VL<40 CD4  447 (23.77%)
• Still has Left hemiplegia



Case IX

• 12 year old
• In children's home
• Started d4T/3TC/EFV  20 Feb 07 Age 10 years• Started d4T/3TC/EFV  20 Feb 07 Age 10 years
• CD4 560  (14.7%) VL 150546 copies/ml
• Always ‘ill’
• ‘Parental’ pressure

• Should she have started ART then?



Case IX
• 12 year old
• Started d4T/3TC/EFV 20 Feb 07 Age 10 years
• CD4 560  (14.7%) VL 150546 copies/ml
• After 4 months VL< 400 copies/ml, CD4 934 29%)• After 4 months VL< 400 copies/ml, CD4 934 29%)
• Six months later VL 256 CD4 1135 (32%)
• Changed to Kivexa/EFV to aid adherence
• Six months later VL 2124 CD4 1114 (30%)
• 3 months later VL 20 818CD4 707 (29%)
• Mom insists she is adherent

• What changes would you make?



Case IX
Genotyping
NRTI mutations: L74V, K101N, K103N, V108I, F227FL, 

M184V
PI mutations: L10V

Reported as
Susceptible: All PIs,AZT,d4T,TDF
Intermediate resistance: ABC, ETV
High level resistance: 3TC,FTC,DLV,EFV,NVP

• What changes would you institute?



Case IX

• Mom unhappy to stop all ART
• Changed to 3TC monotherapy
• 3 months later CD4 752 (28%), VL 61654• 3 months later CD4 752 (28%), VL 61654



3TC Monotherapy
• Patient must have failed 3TC previously
• A type of holding therapy
• Await availability of new drugs
• or
• Wait for patient to learn to swallow • Wait for patient to learn to swallow 

capsules
• Only institute if CD4 reasonable
• Once CD4 drops or patient develops 

symptoms then institute definitive regimen
• Consult an expert



3TC Monotherapy
• E-184V study 
• 58 patients with viral rebound on 3TC-containing 

regimens 
• CD4 counts >500 cells/mm3. 
• confirmed M184V • confirmed M184V 
• Requested  treatment interruption 
• Randomised to 2 groups of 29 

– 1 on 3TC monotherapy
– 1 on no therapy

AIDS 2006,20:795-803



E-184V study

3TC Monotherapy No Therapy

Viral rebound
Log10copies/ml

+0.57 +1.11

Drop in CD4 count
Cells/mm3

-141 -215

48 week Results

Cells/mm3

Failure- CD4<350 or 
HIV symptoms

12/29 (41%)
p=0.018

20/29 = 69%

Failure where CD4 
nadir > 200 cells/� l

8/25 (32%) p=0.037 13/20 (65%)

Failure where CD4 
nadir < 200 cells/� l

4/4 (100%) p=0.461 7/9 (78%)
.

AIDS 2006,20:795-803



Case X

• 7 year old male
• On AZT/3TC from 5 months to 4 years
• Then Kind doctor added EFV to his • Then Kind doctor added EFV to his 

regimen
• CD4 dropping - 80 (5%) at age 5 years and 

VL 35 000 copies/ml
• Genotyping done aged 5½ years



Case X
• Genotyping
• NRTI Resistance Mutations:M41L,, T69N,K70R,L74IL, 

M184V, T215Y, K219E
• NNRTI Resistance Mutations:

A98G,K101E,Y181C,G190RS
• PI Resistance Mutations:None• PI Resistance Mutations:None

Susceptible: All PIs
Low Level Resistance: TDF
High Level Resistance: 

3TC,ABC,ddI,d4T,AZT,FTC,NVP,EFV, ETV

What changes would you make?



Case X

• Started on TDF,Kaletra/SQV
• Monitoring renal functiuon, Dexa scans,PO4 

Cholesterol & triglycrides carefullyCholesterol & triglycrides carefully
• After 6 months VL < 40 CD4 387 (16%)
• 6 months later VL < 40 CD4 411 (18%)



Case XI
• 10 month female
• 3 admissions for chest infections
• MTB cultured from gastric washings during 

last admissionlast admission
• Milestones delayed-sat 8 months
• Oral thrush, hepatosplenomegaly, 

generalized lymph nodes
• Weight 7.9kg  3rd centile
• Height 71cm 10th centile



Case XI

• CD4 count 166 (6%)
• VL 295 000 copies/ml
• What treatment would you institute?• What treatment would you institute?
• After 1 month of treatment an enlarged right 

axillary lymph node is noticed



Case XI



Case XI
• aspiration yields pus with numerous AFB 

seen



Case XI

• CD4 count 166 (6%)
• VL 295 000 copies/ml
• What treatment would you institute?• What treatment would you institute?
• After 1 month of treatment an enlarged right 

axillary lymph node is noticed and on aspiration 
yields pus with numerous AFB seen

• What is going on now ?
• What changes would you institute? 



Case XI
• Started on d4T/3TC/RTV
• After 3 months

– VL  269 copies/ml
– CD4  count 967 (28%)
– Weight 8.3 kg height 74 cm– Weight 8.3 kg height 74 cm

• Node pus grew MTB complex-Positive for M 
Bovis BCG vaccine Strain

• Ethambutol added to TB Rx
• Node drained chronically- surgically removed



Case IX
• 11 year old male
• started ART in 98. First with ddI monotherapy.
• In Feb 2000  was changed to ZDV/3TC/NVP. CD4  

204 ,VL 276 920
• VL dropped to 8980 after 5 months HAART  but 

steadily increased thereafter.steadily increased thereafter.
• CD4 went up to a maximum of 21.4%

(461)  in July 2001.
� Oct 02  VL 93 200 , CD4 392 (14.9%). Clinically 

starting to deteriorate slowly.
Adherence has always been good

� What would you change his treatment to?



Case IX

• Genotyping 
RT mutations M41L, E44D, L74V, A98G,Y181C, M184V, 
L210W,T215Y, K219N,
M230L
PI mutations L10I,M36I,L63V, I93L

• reported as
high level resistance to ZDV, D4T 3TC, ddC, ddI, ABC ,EFV 
,NVP,ETV,DLV
intermediate resistance to TDF 

Susceptible to all PIs 



Case IX

• Expert opinion sought
• Started on d4T/3TC/EFV/Kaletra
• VL < 400 copies/ml• VL < 400 copies/ml
• Latest CD4 24.8% 496
• Doing well
• What are we doing here?



Case X

• 14 year old female Perinatally acquired HIV
• Had AZT Monotherapy X 10 years
• Then d4T/3TC/IDV X 4 years
• Was well controlled on this regimen

– Jan 2000 VL 1610 copies/ml – Jan 2000 VL 1610 copies/ml 
– CD4 1135 (34%)

• March 2001
– VL 367728 copies/ml CD4 944

• What is going on?
• What Changes would you make?



Case X continued

• Tried to change to bd IDV + RTV booster 
VL 146385 CD4 483

• Developed Renal Colic• Developed Renal Colic
• After much deliberation and consultation
• Started on d4T/ddI/EFV/Kaletra


