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Executive Summary 
Introduction 
 

This report provides a global perspective on the ARV marketplace in low- and middle-income countries in 2012 and 

outlines CHAI’s expectations on how the market will evolve over the next five years, including the potential impact of 

the 2013 WHO Guidelines on patient volumes and regimen trends. The report contains three sections: Market 

Overview, Adult Market Trends and Pediatric Market Trends. The Market Overview section summarizes the size of 

the ARV market in both patient and dollar terms, and shows that the market continues to grow in low- and middle-

income countries. The Adult Market Trends and Pediatric Market Trends sections highlight CHAI’s expectations for 

the market based on our most recent global ARV forecast, which was finalized in May 2013. This provides a baseline 

perspective on how the market will evolve in the absence of major policy shifts. Recognizing, however, that WHO 

issued a new set of guidelines on the diagnosis, care and treatment of HIV in July 2013, CHAI has also provided a 

series of scenario analyses that estimate the potential impact of the new guidelines on the global market, including 

the impact of the increased number of patients eligible for treatment and regimen shifts. The extent to which the 

new recommendations impact patient volumes and ARV trends will become clearer as countries review the new 

WHO guidelines over the coming months and determine if and how to implement each recommendation. We close 

both sections by looking beyond the new guidelines at other factors that could impact the market in the coming 

years.  

 

Key Trends 
 

 

• The new WHO guidelines call for initiation of all HIV-positive children under the age of five years on ART 

regardless of WHO clinical stage or CD4 cell count  

o If implemented, this will result in approximately 1.1m children on ART by 2017, compared to 647,000 

at the end of 2012 

• At the end of 2012, the majority of the pediatric NRTI market (46%) was comprised of patients on 

zidovudine (AZT) with the balance equally split between abacavir (ABC) and stavudine (d4T) 

o However, with the new NRTI recommendations for pediatric first line – AZT or ABC for children under 

3 years, ABC for children 3 years to less than 10 years, and tenofovir (TDF) for children more than 10 

years – the future splits could change significantly 

o With very aggressive implementation, ABC volumes could almost triple compared our latest forecast 

and TDF demand among children could increase from near zero to 124,600 patients by 2017 

o However, the cost of ABC and lack of availability of a pediatric fixed-dose combination containing 

TDF will likely mitigate demand growth 

• Additionally, in 2012, 60% of pediatric patients were taking nevirapine (NVP), 28% efavirenz (EFV), and 12% 

lopinavir-ritonavir (LPV/r) 

o In the new guidelines, NVP is no longer preferred and pediatric patients are instead recommended to 

use LPV/r if less than 3 years or EFV if more than 3 years of age 

o If all new first-line patients less than 3 years are initiated on LPV/r starting in January 2014, then an 

estimated 232,400 patients would be on LPV/r by 2017 – and the figure would be significantly higher 

if existing NVP patients are also proactively switched 

o However, the cold chain requirements for LPV/r syrup will make it difficult for some countries to 

adopt the recommendation 

o For EFV, our baseline forecast estimates 214,200 pediatric patients by 2017 – which more than 

doubles if all new first-line pediatric patients are initiated on EFV 
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Summary 
 

Growth in the ARV market continues to outstrip expectations making the investment case for suppliers as attractive 

as it has ever been. Growth has been so rapid that over the course of 2013 the community started to experience 

extended lead times for high-growth products (namely, combinations containing TDF and EFV). CHAI analysis of these 

situations has shown, however, that the majority of these cases came down to final formulation capacity constraints 

at the individual manufacturer level versus global API capacity constraints. As buyers move towards splitting their 

volumes across the companies with TDF triple fixed-dose combination products (some of which only launched in 

2013), lead times will improve. Going forward, however, it is important that programs actively monitor current and 

planned global capacities when making new guideline and procurement decisions and consider, in select cases, 

whether a phased approach may make sense. CHAI remains available to advise on such decisions. 

 

In addition to rapid growth, the ARV market is also becoming increasingly predictable and transparent. The Global 

Fund has spearheaded work to better coordinate the procurement of pediatric commodities across multiple 

procurers via the Pediatric ARV Procurement Working Group (PAPWG) and is currently exploring additional strategies 

to simplify the ARV procurement process for Global Fund recipient countries. At the country level, tenders are 

becoming easier to understand and navigate as well as more fair, and many more countries are now splitting their 

tenders across suppliers than in the past.  

 

Finally, as patients are initiated at earlier and earlier CD4 counts, and the number of patients in both first line and 

second line continues to grow, it is important that the community not rest on their laurels. By ensuring rapid generic 

development and roll-out of new products, both suppliers and buyers can contribute to continuing to improve the 

quality of care patients receive and creating the fiscal space for expanded access to care and treatment. Products 

such as darunavir-ritonavir (DRV/r) as a fixed-dose combination product for second-line use; dolutegravir (DTG), a 

new lower milligram (and therefore potentially less expensive) integrate inhibitor; and lower-dose EFV (dosed at 

400mg per day versus the current standard 600mg per day per the results of ENCORE1) all represent opportunities to 

achieve this goal. 

 

Given that the latest WHO guidelines were only released four months ago, there is considerable uncertainty around 

how countries will respond to the new recommendations, and thus the extent to which the changes will impact 

patient volumes and regimen trends. By broadening the 2013 ARV Market Report to include scenario analyses for 

each key guideline change, CHAI hopes to provide a quantitative assessment of the potential impact and thereby help 

both suppliers and programs transition responsibly to the new recommendations.  
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Market Overview 
Market Size and Funding Outlook 

 
 

Market Size 

 
Number of patients on ART increased by 
21% in 2012 
The number of people on Antiretroviral Therapy (ART) 

continues to increase in low- and middle-income 

countries (LMICs). At the end of 2012, there were 9.7 

million adults and children on ART, an increase of 1.7 

million in that year alonei. Over the last five years, the 

number of people on treatment has more than tripledii, 

due to significant improvements in the costs and 

efficiency of ART service delivery, as well as the maturing 

of government HIV programs. 

Coverage of eligible patients increased in a corollary 

manner (see Exhibit 1.1), growing from 54% in 2011 to 

61% in 2012iii.  

EXHIBIT 1.1: PATIENT TREATMENT COVERAGE IN LOW- 

AND MIDDLE-INCOME COUNTRIES 

 

 

 

 

 

 

 

 

 

Coverage rates are based on eligibility criteria from the 

2010 WHO guidelines; the recently released 2013 

guidelines will significantly increase the pool of eligible 

patients and thus decrease coverage rates in the short 

term. This can be seen in 2012, where the coverage rate 

was 34% per the 2013 WHO guidelinesiv. 

Generic-accessible market expanded to 
$1.3B in 2012 
In generic-accessible countriesv, the market size for anti-

retroviral medicines (ARVs) grew from an estimated 

$1,008 million in 2011vi to $1,338 million in 2012vii, an 

increase of 33%. This increase was higher than in 2011, 

when the market size for ARVs grew 18%, from $853 

million to $1,008 millionviii. The modest growth between 

2010 and 2011 was driven by significant price reductions 

achieved in South Africa. 

EXHIBIT 1.2: GLOBAL ARV MARKET SIZE (USD) IN GENERIC-

ACCESSIBLE COUNTRIES 
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Adult first-line ARVs accounted for 82% of the total 

dollar value of the ARV market in generic-accessible 

countries, amounting to $1,098 million in 2012. Adult 

second-line ARVs accounted for 11% and pediatric ARVs 

accounted for 7% of the total dollar value. 

In 2012, the average cost of adult first-line treatment 

increased from $114ix to $132 per patient per year 

(pppy), or by 15%, in generic-accessible countries. This 

increase was driven by the continuing phase-out of 

stavudine (d4T) after its demotion in the 2010 WHO 

guidelines, and resulting shift to the more expensive 

tenofovir-(TDF) and zidovudine-(AZT) based regimens. 

The average cost of adult second-line treatment, on the 

other hand, decreased from $587 to $516 pppy, or by 

12%, due to declining prices for both lopinavir-ritonavir 

(LPV/r) and atazanavir-ritonavir (ATV/r). For pediatric 

treatment, the average cost in 2012 was $144 pppy for 

first line and $287 pppy for second line.   

Over the last five years, the average cost of adult first-

line treatment declined at a significantly faster pace 

between 2008 and 2010 than between 2010 to 2012 

(see Exhibit 1.3). We attribute this stabilization of prices 

to fewer new product and company entries, particularly 

for AZT and d4T regimens. For TDF, early price declines 

can be attributed to improved process chemistry and 

lower-cost raw material sources, while more recent 

decreases have been mainly due to increased 

competition. Price declines for TDF regimens are 

expected to slow in the coming years. 

 

EXHIBIT 1.3: AVERAGE COST FOR ADULT FIRST-LINE ARVSx 

 

Generic-inaccessible market was $195M 
in 2012 
Public data on ARV pricing in the generic-inaccessible 

market, which accounts for 5% of patients in LMICs, 

continues to be limited. In 2012, the Pan American 

Health Organization (PAHO) published pricing data for 

Latin American countries, which make up 78% of 

patients in the generic-inaccessible marketxi. Assuming 

that those prices – $316 pppy for first line and $810 

pppy for second line – remained steady, the generic-

inaccessible market was approximately $195 million in 

2012, or 13% of the total global marketxii.    

EXHIBIT 1.4: GLOBAL ARV MARKET SIZE (USD) IN GENERIC-

ACCESSIBLE VS. GENERIC-INACCESSIBLE COUNTRIES 
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continued to increase in LMICs, totaling around $10 

billion of the total HIV funding envelope of $18.9 billion. 

This trend is also reflected in spending on ARVs 

specifically (see Exhibit 1.5). 

EXHIBIT 1.5: SOURCE OF GLOBAL ARV FUNDING FOR GA 

LMICS* 

 

* Excludes South Africa where 97% of procurements in 2012 

were by their MoH. 

** Includes UNITAID, UNDP, UNICEF, World Bank, MSF 

Recent ART facility costing work conducted by CHAI 

found the average cost of treatment at the facility level 

in four low and lower-middle income African countries 

to be a little over $200 pppyxv. At these rates, the direct 

facility level cost of universal access at an eligibility of 

CD4<500 would be approximately $6 billion, well within 

the $18.9 billion spent on the HIV/AIDS response in low 

and lower-middle income countries todayxvi. Even 

though these figures do not include the investments 

needed outside of the facility – such as those for 

prevention, impact mitigation, research, and program 

management – universal access is still theoretically 

achievable given the resources available today. This is 

further supported by the fact that despite these funding 

constraints, there continues to be a significant increase 

in the number of patients on ART.  
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Adult Market Trends 
Patient Numbers, Regimen Mix and Looking Ahead 

 

 

Patient numbers 
 

In July 2013, the WHO issued a new set of guidelines on 

the diagnosis, care and treatment of HIV. The guidelines 

include a number of key updates including earlier 

initiation of ART for adults and children, simplification of 

first-line adult ARV regimens to a single preferred option, 

harmonized regimens for the prevention of mother-to-

child transmission (PMTCT), new monitoring tools, and 

decentralization of servicesxvii. 

These guideline changes will increase the number of 

patients eligible for treatment and, as a result, our 

projections around the growth of the ARV market. For 

adults, the key changes include an increase in the CD4 

threshold level for initiation to 500 cells/mm3, lifelong 

ART for all pregnant and breastfeeding women regardless 

of WHO clinical stage or CD4 cell count (Option B+), and 

use of viral load to improve identification of patients 

failing treatment. In this section, we estimate the 

potential impact of each of these changes on future 

patient numbers.   

 

CD4 threshold increased to 500 cells/mm3 
The previous WHO guidelines only recommended 

initiating treatment among patients with a CD4 count of 

350 cells/mm3 or less. The new guidelines increase the 

CD4 threshold level to 500 cells/mm3. This change will 

almost double the number of adults that are eligible for 

treatment but not yet receiving ARTxviii. To estimate how 

this change may impact the size of the ARV market, we 

developed two scenarios. The results of these scenarios, 

as well as our baseline projections, are provided in 

Exhibit 2.1. 

 

 

 

 

 

EXHIBIT 2.1: IMPACT OF WHO GUIDELINES ON TOTAL 

ADULT PATIENT NUMBERS 

   
 

Our baseline projections assume that the number of 

people on ART will increase, on a country-specific basis, 

at the same rate observed over the previous three years, 

but plateau when countries achieve universal coverage 

under the old guideline threshold of 350 cells/mm3. This 

approach has historically produced estimates within 5% 

of actual scale up. This approach results in approximately 

15.9 million adults on ART in generic-accessible countries 

by 2017xix. 

In Scenario 1, we looked at the impact of past shifts in 

the CD4 count threshold for treatment initiation on 

patient growth. In 2010, the WHO recommended an 

increase in the CD4 threshold from 200 to 350 cells/mm3. 

Between the release of the 2010 guidelines and the end 

of 2011, the rate of treatment scale up was 3.2% higher 

than previous years’ trendsxx. Under Scenario 1, we 

assumed the same magnitude of impact for the new 

guidance, and adjusted the slope of our baseline scale-up 

curve accordingly over the next five years. This results in 
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approximately 17.4 million adults in generic-accessible 

countries on ART by 2017.  

Scenario 2 takes a different approach, and looks at actual 

CD4 test distribution data to inform potential changes in 

the number of patients on treatment. Exhibit 2.2 

highlights CD4 distributions from four African countries; 

this data reflects results from all CD4 tests completed, 

not just those of patients already initiated on ARTxxi.  

EXHIBIT 2.2: CD4 DISTRIBUTIONS OF FOUR AFRICAN 

COUNTRIES 

 

The data suggests that, based on a weighted average, the 

new CD4 threshold of 500 cells/mm3 will increase the 

number of patients on treatment by 57%. However, we 

scaled this figure down to 43% to account for the fact 

that only a subset of patients are initiated based on their 

CD4 count (as opposed to clinical staging)xxii. This analysis 

is used to derive Scenario 2, in which an estimated 20.9 

million adults in generic-accessible countries are on ART 

by 2017, a 32% increase over our baseline projections. 

It is important to note that both scenarios aim to isolate 

the impact of the CD4 guideline change, but a number of 

other factors could also impact patient scale up. For 

example, intensive testing campaigns and greater 

decentralization of ART services could further increase 

patient numbers, while funding constraints or 

approaching universal access could slow down the pace 

of scale up. The scenarios also do not account for the 

possibility that patients with CD4 counts between 350 

and 500 cells/mm3 may feel healthy and therefore resist 

or object to initiating treatment. 

ART for all pregnant and breastfeeding 
women  
Prior to 2013, the WHO had recommended two protocols 

for HIV-positive pregnant women: Option A and Option B. 

From these two protocols evolved another: Option B+. 

While all three options offer ARVs to pregnant women, 

only Option B+ extends that coverage for life, including 

after the woman is no longer pregnant and irrespective 

of her CD4 count. In the new 2013 guidelines, Option B+ 

is the preferred option for treating pregnant women 

living with HIV, thereby further increasing the pool of 

patients eligible for treatment. 

To assess the impact of this recommendation, we 

modeled two scenarios, both of which focus on women 

that will be newly eligible for lifelong ART (i.e. CD4>500). 

In Scenario 1, we include pregnant women in countries 

that have already implemented Option B+, as well as 

countries that, as of 2013, have indicated that they will 

adopt Option B+xxiii. Ten countries were included in this 

group. In Scenario 2, we add pregnant women in all 

countries, assuming universal implementation of Option 

B+ starting in January 2014xxiv. Both scenarios take into 

account birth spacing, birth rates, the proportion of 

pregnant women with CD4 counts above 500 cells/mm3 

and country-specific PMTCT coverage ratesxxv. Using 

coverage rates enables the scenarios to isolate the 

impact of the guideline change from the impact of other 

factors.  

In Scenario 1, an estimated 117,500 pregnant and 

breastfeeding women would be added to the number of 

patients on treatment in 2014, increasing to 178,300 by 

2017. If all countries adopted Option B+, the number of 

pregnant and breastfeeding women added to ART would 

jump to 541,600 in 2014 and 1.2 million in 2017. In 

reality, it is likely that something between Scenario 1 and 

Scenario 2 will happen, as several large countries such as 

South Africa, India and Nigeria are not currently planning 

to implement Option B+xxvi. 
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EXHIBIT 2.3: IMPACT OF OPTION B+ ON THE FUTURE 

NUMBER OF PATIENTS ON TREATMENT  

 
 

Viral load testing as the preferred 
monitoring approach to diagnose and 
confirm ARV treatment failure 
In the 2013 guidelines, the WHO made a strong 

recommendation in favor of using viral load testing to 

monitor disease progression in patients on ART. A few 

countries in sub-Saharan Africa, such as Botswana and 

South Africa, already have strong viral load programs and 

have used viral load to monitor ART patients in the public 

sector for a number of years. Rwanda, Malawi and Kenya 

have recently begun scaling up access to viral load 

testing, and a number of other countries are expected to 

follow in the next couple of years. 

There are very few studies on the impact of viral load 

testing on the number of patients on second-line ART, 

but there are two main effects we can expect. One, 

suggested by recent data, is that viral load testing may 

help avoid unnecessary switching of regimens as patients 

that may only need adherence support can be better 

identified and counseled back to a suppressed state 

instead of immediately switching them to more 

expensive and difficult regimens. This would conserve 

first-line therapy for a greater number of patients and 

reduce the number unnecessarily switched to second 

line. On the other hand, studies have shown that clinical-

immunological criteria have low sensitivity and specificity 

for virological failure in adults, when compared with viral 

load testing. Regular viral load monitoring would thus 

increase sensitivity for virological failure, and help detect 

more cases where second-line ART is truly indicated. In 

this way, viral load testing would increase the number of 

patients requiring second-line therapy due to treatment 

failure.  

Though the net impact of these two factors on the total 

number of patients on second line has not been studied 

in detail, the total number of second-line patients is 

expected to increase slightly as access to viral load 

testing is increased. Most importantly, we do know that 

viral load testing would help ensure that the right 

patients end up on second-line ART, while those who can 

still benefit from first-line regimens will not be switched 

unnecessarily.  

 

A study in Mozambique showed that when a viral load 

test was given to patients who had not previously 

received regular viral load testing, 26% had viral loads 

above the WHO threshold for treatment failurexxvii. 

Another meta-analysis of eight studies showed that, with 

adherence counseling, viral load re-suppression was 

achieved in 71% of the patientsxxviii.  

Overall, we estimate that 11% of patients not being 

regularly monitored using viral load testing today will be 

shifted to second line when monitored using viral load. 

Therefore, Scenario 1 uses this 11% figure along with 

projected viral load scale-up rates to model the slope 

change in the number of patients on second-line 

treatment between 2014 and 2017. The results of 

Scenario 1, as well as CHAI’s baseline projections for 

second-line patients in generic-accessible countries, are 

provided in Exhibit 2.4.  

The baseline projections reflect CHAI’s assumption on the 

number of second-line patients in generic-accessible 

countries in the absence of a widespread shift to viral 

load monitoring. According to this forecast, 

approximately 774,500 patients will be on second line by 

2017. Under Scenario 1, the 2017 number increases by 

32% to 1 million patients.  

 

 

 

 

 

 

0.0

0.3

0.5

0.8

1.0

1.3

1.5

2012 2013 2014 2015 2016 2017

P
a

ti
e

n
ts

 (
M

ill
io

n
s)

Scenario 1 Scenario 2



 

ARV Market Report | Clinton Health Access Initiative     12 

 

 

EXHIBIT 2.4: IMPACT OF WHO GUIDELINES ON TOTAL 

ADULT SECOND-LINE PATIENT NUMBERS 

 

 

 

Regimen Mix 
 

NRTI market share will continue to shift 
from d4T to TDF  
Based on existing program plans, TDF-based regimens are 

expected to increasingly dominate the first-line market 

over the next five years. Almost all high-burden countries 

are currently phasing out d4T (or have already done so) 

and many have chosen to replace it with TDF. Several 

countries – including South Africa, Zambia, and 

Zimbabwe – are projected to have over 70% of first-line 

patients on TDF by the end of 2014.  

 

In 2012, across lines of therapy, almost 4 million patients 

in generic-accessible countries, or 46% of all adult 

patients, were on a TDF-based regimen compared to 2.2 

million in 2011. Under our baseline scenario, CHAI 

estimates that by 2017, over 10.6 million adults will be on 

a TDF-based regimen, representing 67% of the nucleoside 

reverse transcriptase inhibitor (NRTI) market (see Exhibit 

2.5). 

As a result of the increased use of TDF in first line, AZT-

based regimens are projected to lose first-line share, yet 

gain second-line market share. As a result, under our 

baseline scenario, 31% of adult patients will be on AZT-

based regimens in 2017.   

In 2012, 1.7 million adults were on d4T, down from 2.2 

million in 2011. The number is expected to decline more 

rapidly over the next five years, with less than 2% of 

adults expected to be on d4T-based regimens by 2017.   

EXHIBIT 2.5: SHARE OF ADULT NRTI MARKET IN GENERIC-

ACCESSIBLE COUNTRIES 

 

Impact of guideline change: TDF as the 
preferred first-line NRTI for all patients  
The previous WHO guidelines recommended either TDF 

or AZT equally as a first-line NRTI. In an effort to simplify 

the provision of ART by reducing the number of preferred 

regimens, the 2013 guidelines now recommend TDF 

alone as the preferred first-line NRTI.  

 

Under the baseline scenario (i.e. CHAI’s projections in the 

absence of the 2013 WHO guideline changes), 

approximately 10.4 million first-line adults will be on TDF 

in generic-accessible countries by 2017. 

 

To assess the impact of the new WHO guidance, we 

developed three additional scenarios. In Scenario 1, all 

new first-line patients are initiated on TDF. In Scenario 2, 

all new patients and all existing patients currently on d4T 

who in our baseline model were expected to shift to AZT 

are instead switched to TDF. Scenario 3 models the 

impact of further switching all existing AZT patients to 

TDF. Exhibit 2.6 summarizes the scenarios.  
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EXHIBIT 2.6: TDF IN FIRST LINE SCENARIOS 

 

New guideline TDF preferred in first line 

Scenario 1 All new patients 

Scenario 2 

Scenario 1 + existing d4T 

patients otherwise switched 

to AZT 

Scenario 3 
Scenario 2 + existing AZT 

patients 

 

The results of these scenarios, as well as our baseline 

projections, are provided in Exhibit 2.7. 

For Scenario 1, we assumed that all new first-line 

patients would be initiated on TDF starting in January 

2014. This is a relatively conservative scenario in that it 

assumes that no existing patients will be proactively 

switched to TDF. This scenario resulted in an 11% 

increase in the number of TDF patients by the end of 

2014 compared with the baseline projections, from 6.9 

million to 7.7 million. By 2017, an estimated 13.2 million 

adults would be on TDF under this scenario, a 27% 

increase from the baseline. 

Scenario 2 assumes that those patients presently on d4T 

and who would have switched to AZT under the previous 

guidelines would instead be switched to TDF. The impact 

of Scenario 2 turned out to be minimal, since most 

countries are already switching their d4T patients to TDF 

instead of AZT. Thus the difference between the TDF 

numbers in Scenario 1 and the combined demand for 

Scenarios 1 and 2 is negligible and only the Scenario 2 

line is visible in Exhibit 2.7.  

In Scenario 3, we made an aggressive assumption that all 

existing AZT patients would be proactively switched to 

TDF. This scenario represents an extreme upper bound of 

TDF demand, but is highly unlikely to be seen in practice, 

since clinicians will likely keep stable AZT patients on 

their existing regimen if there are no toxicity-related 

reasons to switch. Under this scenario – and combined 

with the demand from Scenarios 1 and 2 – there would 

be 14.9 million adults on TDF by 2017, an increase of 44% 

from the baseline.  

 

 

EXHIBIT 2.7: IMPACT OF WHO GUIDELINES ON TDF IN 

ADULT FIRST-LINE REGIMENS 

 
 

 

EFV is expected to gain significant share 
from NVP  
In the past year, emerging evidence has continued to 

suggest that efavirenz (EFV) is preferable to nevirapine 

(NVP), even for pregnant women and women of 

childbearing age (WCBA)xxix. As a result, several countries 

began shifting patients to EFV in 2012. By the end of 

2012, 45% of adult first-line patients were on EFV, 

compared to 37% in 2011.  

 

Even in the absence of any guideline changes, our model 

assumes countries will move aggressively to EFV based 

on EFV’s availability as part of FDC products with TDF and 

as a way to simplify their supply chains. Several countries 

– including South Africa, Lesotho and Malawi – are 

projected to have EFV share surpass 70% by the end of 

2015. By 2017, our baseline estimate has 9.9 million 

patients, or 66% of first-line adults, on EFV (see Exhibit 

2.8).  
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EXHIBIT 2.8: SHARE OF ADULT NNRTI MARKET IN GENERIC-

ACCESSIBLE COUNTRIES 

 

 

 

Impact of guideline change: EFV as the 
preferred NNRTI for all first-line patients  
Based on the new data, paired with a desire to support 

further treatment scale up by continuing to simplify 

treatment, the WHO now recommends EFV as the 

preferred first-line NNRTI for all patients, including 

pregnant and breastfeeding women, and women of 

childbearing age. This is a change from the previous 

guidelines, which recommended NVP for these women.  

To assess the impact of this recommendation, we 

developed three scenarios. In Scenario 1, all new first-line 

patients are initiated on EFV, but existing patients remain 

on their current regimens. Scenario 2 has all new first-

line patients on EFV, plus existing d4T/NVP patients who 

were projected to switch to AZT/NVP, as well as all 

patients on TDF/NVP. Scenario 3 takes Scenario 2 one 

step further to also switch all patients presently on 

AZT/NVP to EFV. Exhibit 2.9 summarizes the scenarios.  

EXHIBIT 2.9: EFV FOR PREGNANT WOMEN SCENARIOS 

New guideline EFV preferred in first line 

Scenario 1 
All new patients initiated 

on EFV 

Scenario 2 

Scenario 1 + existing 

d4T/NVP patients that 

would otherwise switch to 

AZT/NVP + existing 

TDF/NVP patients 

Scenario 3 
Scenario 2 + existing 

AZT/NVP patients 

 

The results of these scenarios, as well as our baseline 

projections, are shown in Exhibit 2.10. 

In Scenario 1, we assumed that all new first-line patients 

would be initiated on EFV starting in January 2014. This 

scenario resulted in an 18% increase of the estimated EFV 

demand in 2014. By 2017, EFV demand estimated under 

this scenario was 28% higher than our baseline projection 

and resulted in a total of 12.7 million patients.  

Scenario 2 assumes that all existing patients on regimens 

containing d4T and NVP, as well as patients on regimens 

containing TDF and NVP would switch their NNRTI to EFV. 

The impact of Scenario 2 resulted in a 48% increase over 

the baseline in 2014, and a 40% increase in 2017. 

Combined with demand for Scenario 1, there would be 

13.8 million patients on EFV by 2017. 

EXHIBIT 2.10: IMPACT OF WHO GUIDELINES ON EFV IN 

ADULT FIRST-LINE REGIMENS 

 

 
 

In Scenario 3, we made an aggressive assumption in line 

with our most aggressive scenario on adult NRTIs.  By 

assuming that all AZT patients would be switched to TDF, 

we also assumed that they would receive EFV instead of 

NVP as part of their TDF-based regimen. Under this 

scenario – and combined with the demand for Scenarios 

1 and 2 – there would be 15 million patients on EFV by 

2017, a 52% increase from baseline. However, it is 

important to note that Scenario 3 represents an extreme 

upper bound of EFV demand and is unlikely to be 
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realized, given clinicians’ aversion to switching AZT (and 

thereby NVP) patients that are stable.   

South Africa will be the major driver of 
growth for FTC 
In its most recent tender, awarded in November 2012, 

South Africa was able to achieve very competitive prices 

for TDF fixed-dose combination products containing 

emtricitabine (FTC). As FTC formulations have historically 

been more expensive than those containing lamivudine 

(3TC) and thus limited their use, this presented a 

significant change in the demand pattern for FTC. In 

2012, there were 580,000 patients in generic-accessible 

countries on FTC; CHAI expects that figure to jump to 4 

million in 2017. 

 

ATV/r is likely to gain share from LPV/r  
Several countries began to procure ATV/r or initiate 

patients on ATV/r in 2012, including Ethiopia, Malawi, 

and Tanzania, and early adopters such as India, Nigeria 

and Zimbabwe continued to show significant uptake. By 

the end of the year, over 16,300 patients in generic-

accessible countries were on ATV/r, representing 6% of 

adult second-line patients. The availability of a fixed-dose 

combination, which received tentative approval from the 

US Food and Drug Administration (FDA) in November 

2011, has facilitated uptake, and CHAI expects that the 

cheaper price and more convenient dosing schedule 

when compared to LPV/r will encourage additional 

uptake of ATV/r going forward. By 2017, CHAI expects 

that 34% of second-line adult patients in generic-

accessible countries will be on ATV/r. If Kenya starts 

initiating new patients on ATV/r in 2014, as it looks like 

they will, the drug can be expected to gain even further 

ground on LPV/r in the coming years. 

Impact of guideline change: Lifelong ART 
for all pregnant and breastfeeding women  
The WHO now recommends lifelong ART for all pregnant 

and breastfeeding women (Option B+), regardless of 

WHO clinical stage or CD4 cell count. As with all adults 

initiating first line, the WHO recommends TDF and EFV as 

the preferred NRTI and NNRTI for these women. To 

assess the impact of this recommendation on the 

demand for TDF and EFV, we developed two scenarios. 

Scenario 1 involves full implementation of Option B+ in 

January 2014 in countries that have either already 

adopted the policy or have indicated that they will do so. 

Scenario 2 involves full implementation of Option B+ in 

January 2014 in all generic-accessible countries. The 

scenarios are summarized in Exhibit 2.11. 

EXHIBIT 2.11: OPTION B+ SCENARIOS 

New guideline Option B+ 

Scenario 1 

Only countries that have 

adopted or indicated that 

they will adopt Option B+ 

Scenario 2 All adopt Option B+ 

 

The results of these scenarios are shown in Exhibit 2.12. 

Note that the graph is exactly the same as the one shown 

in Exhibit 2.3. However, it now represents the additional 

TDF/EFV demand that results from the guideline shift to 

lifelong ART for pregnant and breastfeeding women, 

rather than the additional number of patients from 

implementation of Option B+. The graphs are the same 

because TDF and EFV are the recommended ARVs for 

that patient group. 

In Scenario 1, we estimate that the number of adults on 

TDF/EFV regimens would increase by 178,300 patients in 

2017. In Scenario 2, we estimate that the number of 

adults on TDF/EFV regimens would increase by 1.2 

million patients by 2017. Again, these figures represent 

the additional number of patients that would be on 

TDF/EFV, i.e. the women with a CD4 above 500 that are 

added those patients already eligible based on their CD4 

count.  

EXHIBIT 2.12: IMPACT OF WHO GUIDELINES ON TDF/EFV 

AS A RESULT OF OPTION B+ 
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Supplier capacity for TDF and EFV  
Based on current capacity and planned expansions, 

manufacturers are expected to be able to meet the 

projected demand for TDF and EFV for the baseline 

scenarios described above, and can likely accommodate 

gradual transitions to the new guidelines. However, 

aggressive shifts – such as proactively switching all AZT 

patients to TDF – will result in significant capacity 

constraints (see Appendix A for a detailed view of 

different demand scenarios against current API 

capacities). As such, programs should strongly consider a 

phased approach to implementation of the new 

regimens, with priority given to new patients and existing 

patients on d4T. In addition, programs should be mindful 

of splitting their tenders and procurements across 

suppliers, especially for TDF- and EFV-containing 

products, so as to secure the best lead times and reliable 

supply. 

 

Looking Ahead 
 

Beyond the implementation of the 2013 guidelines, there 

are a number of other factors that could potentially 

impact the number of people on ART in the medium to 

long term. For adults, there has been increasing 

discussion of moving towards a ‘test and treat’ policy, 

whereby adults would be regularly tested and all those 

infected would be initiated on ART, regardless of CD4 

count. To date, no low- or middle-income country has 

adopted such a policy, and the WHO has indicated that 

evidence does not yet appear to support a shift to test 

and treat. That said, the new guidelines do recommend 

that all people in certain subgroups – such as those with 

tuberculosis or in serodiscordant couples – be initiated 

on ART regardless of CD4. 

Emerging adult ARV therapies could also change the 

landscape for HIV treatment in the coming years. In the 

remainder of this section, we discuss products that are 

already available in the market, as well as those that may 

become available within the next ten years.  

The combination of darunavir and ritonavir (DRV/r) could 

have a potential role in second-line and third-line 

therapy, given its high tolerability, potency, dosing 

flexibility, and favorable resistance characteristics. In fact, 

a recent study showed DRV/r to be clinically superior to 

LPV/r[ii]. The US FDA first approved Darunavir in 2006, but 

the current price of approximately $900 pppy for the 

combination is prohibitively expensive for most LMICs. 

Generic companies, however, are trying to develop a DRV 

and ritonavir (RTV) fixed-dose combination product for 

use in second line, and CHAI’s latest projections suggest 

the price could drop to levels comparable to LPV/r with 

similar patient volumes.   

Dolutegravir (DTG) is another product that could impact 

HIV treatment in the near future. DTG is an integrase 

inhibitor that could potentially be paired with TDF and 

3TC in first-line treatment or with a protease inhibitor in 

the second line. A recent study showed that DTG 

compared favorably to EFV with fewer side effectsxxx. The 

product received fast track status from the US FDA and 

was given tentative approval in August 2013. ViiV 

Healthcare has announced a deal to allow a generic 

company to make a low-cost version of DTG, subject to 

regulatory approvals, intended for the poorest countries 

and countries in sub-Saharan Africa. 

There are also a number of promising products in the 

ARV development pipeline. CHAI is currently conducting 

pre-clinical studies on a reformulated version of TDF, 

with the goal of improving the product’s bioavailability 

while maintaining the same clinical efficacy. If successful, 

this will reduce the amount of API needed per tablet and 

also reduce the cost of TDF by as much as 30% per 

patient per year. Outside of CHAI, efforts are underway 

to develop low-dose EFV. Dosing studies have shown 

promising results for a 400mg formulation that may 

perform comparably in suppressing viral load to the 

currently used 600mg formulation. Results from this 

study were presented at IAS 2013. Also in Phase III is a 

low-dose ATV/r formulation, where the ATV component 

is being tested at 200mg instead of the current 300mg.  

Two pipeline products worth mentioning include 

Tenofovir Alafenamid Fumurate (TAF), a TDF prodrug 

with the potential for high potency at lower doses to TDF, 

and GSK744, an integrase inhibitor that has been able to 

sustain therapeutic drug levels for well over a month. TAF 

is currently in Phase III, but is currently only being 

developed as part of a four-drug combination pill that is 

unlikely to be relevant or affordable in resource-limited 

settings. GSK744 is in Phase II, but for pre-exposure 

prophylaxis (PEP) versus treatment. 
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Pediatric Market Trends
Patient Numbers, Regimen Mix and Looking Ahead 

 

 

Patient Numbers 
 

The major change in the 2013 WHO guidelines 

influencing pediatric patient numbers is the 

recommendation to initiate all HIV-positive children 

under the age of five, regardless of WHO clinical stage or 

CD4 cell count. In this section, we estimate the potential 

impact of this change on future patient numbers.   

 
ART for all children under five years of 
age 
Prior to the 2013 WHO guidelines, universal treatment 

was only recommended for children under the age of 

two. To assess the potential impact of the new threshold 

on future pediatric patient numbers, we developed a 

scenario focused on the age group that will become 

newly eligible under the new guideline (children aged 

two to five years). The results of this scenario and the 

baseline projections are shown in Exhibit 3.1.  

The baseline projections are again based on CHAI’s 

standard methodology for estimating patient growth, 

and result in an estimated 1.0 million children in generic-

accessible countries on ART by 2017. Scenario 1 takes 

the approach of assessing the number of children aged 

two to five who previously were not eligible for 

treatment but now are eligible. It takes into account the 

age distribution of pediatric patients, the percentage of 

those aged two to five that would already be eligible for 

treatment given other clinical parameters in the 2010 

guidelines, and assumptions around loss to follow up 

between testing and ART initiationxxxi. Based on this 

scenario, approximately 1.1 million children in generic-

accessible countries will be on ART by 2017, an 11.4% 

over a baseline that does not model the new guidance.  

 

 

 

 

 

EXHIBIT 3.1: IMPACT OF WHO GUIDELINES ON TOTAL 

PEDIATRIC PATIENT NUMBERS 

 
 

 

Regimen Mix 
 

As with the adult market, the pediatric 
NRTI market is shifting away from d4T 
In 2012, use of AZT and abacavir (ABC) increased in the 

pediatric market, due to the continued phase out of d4T 

in many high-burden countries. Most countries currently 

use AZT as their preferred NRTI, with 46% of pediatric 

patients in generic-accessible countries on AZT-based 

regimens as of 2012 (see Exhibit 3.2). Among these, the 

most common regimen (representing 37% of all patients) 

was AZT with 3TC and NVP. Widespread use of this 

regimen has been aided by the availability of a 

dispersible triple fixed-dose combination. In the absence 

of any changes (i.e. our baseline model), AZT demand 

would increase to 56% of pediatric patients by 2017. 
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EXHIBIT 3.2: SHARE OF PEDIATRIC NRTI MARKET IN 

GENERIC-ACCESSIBLE COUNTRIES 

 

Use of ABC has also been increasing, mainly driven by 

adoption in two of the highest-burden countries, Kenya 

and South Africa. CHAI estimates that 27% of pediatric 

patients are on ABC-based regimens and approximately 

three-quarters of those patients are in Kenya and South 

Africa. Our modest baseline scenario estimates that the 

demand for ABC will increase to 36% of children by 2017.   

The share of d4T continued to decline, with 27% of 

pediatric patients on d4T-based regimens in 2012 

compared to 39% in 2011. D4T will likely have a limited 

role in the pediatric market in the future. CHAI estimates 

that by 2017, a maximum of 8% of pediatric patients will 

be on d4T, and much of this will be used in specific cases 

when other ARVs are not appropriate, such as with 

anemia or other contraindications to AZT or ABC.  

NVP is currently the most commonly used 
NNRTI for pediatric patients  
In 2012, 60% of pediatric first-line patients used NVP as 

the third element to their regimens. Uptake has been 

bolstered by the availability of the dispersible triple 

fixed-dose combination with AZT and 3TC, which offers 

significant adherence advantages. EFV was used for 28% 

of pediatric patients. The remaining 12% of patients 

were on the protease inhibitor (PI), LPV/r, of which over 

three-quarters were in South Africa. Under our baseline 

forecast, the split between the three drugs does not 

change dramatically over the next five years. NVP 

demand is expected to remain high at 64%, EFV demand 

will slip slightly to 22%, while LPV/r use remains stable at 

12%xxxii. However, the 2013 guidelines could significantly 

impact these NNRTI and PI trends, since NVP is no longer 

listed as a preferred drug for children.  

Guideline changes will impact pediatric 
ARV trends 
Exhibit 3.3 outlines the regimens recommended in the 

2010 guidelines, as well as those recommended in the 

new 2013 guidelines. The remainder of this section 

describes the potential impact of the NRTI and the 

NNRTI and PI changes. 

EXHIBIT 3.3: WHO GUIDELINES FOR PEDIATRIC 

REGIMENSxxxiii 

WHO 

Preferred 

regimens 

Children less 

than 3 years 

Children 3 

years to less 

than 10 

years and 

adolescents 

<35kg 

Adolescents 

(10 to 19 

years) ≥ 

35kg 

2010 

guidelines 

[AZT or ABC 

or d4T] + 3TC 

+ [LPV/r or 

NVP] 

[AZT or ABC or d4T] + 3TC + 

[EFV or NVP] 

2013 

guidelines 

[ABC or AZT] 

+ 3TC + LPV/r 

ABC + 3TC + 

EFV 

TDF + [3TC 

or FTC] + EFV 

 

Potential impact of NRTI changes 

Whereas the 2010 guidelines included AZT, ABC and d4T 

as preferred NRTI options for all age groups, the 2013 

guidelines make specific NRTI recommendations for 

three defined age groups. To assess the potential impact 

of these recommendations, we developed three 

scenarios for each recommended NRTI (i.e. AZT, ABC and 

TDF). Scenario 1 assumes that all new patients within the 

recommended age groups for that NRTI will be initiated 

on that product starting in January 2014; Scenario 2 

assumes that in addition to the new patients, existing 

patients currently on d4T who are projected to switch to 

AZT are instead switched to that NRTI; and Scenario 3 

assumes that all existing patients within the 
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recommended age groups will be switched to that NRTI. 

Exhibit 3.4 summarizes the NRTI scenarios. 

EXHIBIT 3.4: PEDIATRIC NRTI SCENARIOS 

Preferred 

NRTI 
AZT ABC TDF 

Age 

Group 
< 3 Years < 10 Years > 10 Years 

Scenario 

1 

All new 

patients 

All new 

patients 

All new 

patients 

Scenario 

2 
n/a 

Scenario 1 

+ existing 

d4T 

patients 

previously 

switched to 

AZT 

Scenario 1 

+ existing 

d4T 

patients 

previously 

switched to 

AZT 

Scenario 

3 
n/a 

Scenario 2A 

+ existing 

AZT 

patients 

Scenario 2A 

+ existing 

AZT 

patients + 

existing 

ABC 

patients 

*Excluding anemic patients and those on ABC 

 

AZT as the preferred NRTI for children 
under age three 
Under the new guidelines, AZT is recommended only for 

children under the age of three. Scenario 1 assumes that 

all new patients under the age of three will be initiated 

on AZT starting in January 2014. In this scenario, we 

excluded patients that are anemic (contra-indicated with 

AZT), as well as patients that are on ABC (since that is 

also a recommended NRTI for this age group). The 

results from the scenario, as well as our baseline 

projections, are provided in Exhibit 3.5. 

Our baseline projections are based on CHAI’s most 

recent global ARV forecast, and estimate that just below 

168,200 pediatric patients under the age of three will be 

on AZT by 2017. In Scenario 1, the number of patients on 

AZT increased to 175,000 by 2017, a 4% rise from 

baseline.  

 

EXHIBIT 3.5: IMPACT OF WHO GUIDELINES ON AZT IN 

PEDIATRIC FIRST-LINE REGIMENS 

 

ABC as the preferred NRTI for children 
under age ten 
ABC is now a recommended NRTI for pediatric patients 

under the age of ten. Scenario 1 assumes that all new 

patients under the age of ten will be initiated on ABC. 

Scenario 2 builds on the first by adding on existing d4T 

patients under age ten who would have been proactively 

switched to AZT, assuming that they would instead be 

switched to ABC. Scenario 3 goes one step further by 

assuming that existing AZT patients under the age of ten 

will also be proactively switched to ABC; this is an upper 

bound scenario and highly unlikely, but gives an 

indication of maximum ABC demand if countries decide 

to simplify their guidelines by using ABC in all children 

under ten, rather than just those between ages three 

and ten.   

 

Our baseline projections estimate that 285,900 pediatric 

patients under the age of ten will be on ABC in generic-

accessible countries by 2017. In Scenario 1, the number 

of patients on ABC would increase to 572,800 by 2017, 

or more than double the baseline projection. For 

Scenario 2, where d4T patients who would have been 

switched to AZT are now proactively switched to ABC, 

the impact is minimal, amounting to only 1,100 

additional ABC patients by 2017, bringing the ABC total 

to 573,900. But Scenario 3, where AZT patients are 

proactively switched, shows a dramatic increase and 

results in 850,400 total ABC patients by 2017, almost 

triple the baseline projections. 
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EXHIBIT 3.6: IMPACT OF WHO GUIDELINES ON ABC IN 

PEDIATRIC FIRST-LINE REGIMENS 

 

TDF as the preferred NRTI for children 
over age ten 
For pediatric patients over the age of ten, the WHO now 

recommends the same NRTI as they do for adults: TDF. 

Scenario 1 assumes that all new patients over the age of 

ten will be initiated on TDF. Scenario 2 builds on the first 

by adding on existing d4T patients over the age of ten 

who would have been proactively switched to AZT, 

assuming that they will now be proactively switched to 

TDF. Scenario 3 goes one step further by assuming that 

existing AZT and ABC patients over the age of ten will 

also be proactively switched. Note that Scenario 3 is 

unlikely, but gives an indication of the absolute 

maximum TDF demand among pediatric patients.  

 

Our baseline projections estimate that only 270 pediatric 

patients over the age of ten will be on TDF in generic-

accessible countries by 2017. In Scenario 1, the number 

of patients on TDF would increase significantly, to 62,900 

by 2017. For Scenario 2, where d4T patients are 

proactively switched to TDF instead of AZT, the demand 

for TDF ticks up to 63,000 in 2017. Scenario 3, where AZT 

and ABC patients are proactively switched to TDF, 

increases demand to 124,600 in 2017. The feasibility of 

scale up as presented in these scenarios hinges on the 

availability of a pediatric-friendly fixed-dose combination 

containing TDF. 

 

EXHIBIT 3.7: IMPACT OF WHO GUIDELINES ON TDF IN 

PEDIATRIC FIRST-LINE REGIMENS 

 
 

Potential impact of NNRTI and PI 
changes 
The 2013 guidelines recommend LPV/r for children 

under the age of three, and EFV for children aged three 

and above. This is a change from the 2010 guidelines, 

where NVP was a preferred NNRTI across both age 

groups (except for infants exposed to NVP). To examine 

the potential impact of these recommendations, we 

developed two scenarios for each recommended 

product (i.e. LPV/r and EFV). Scenario 1 assumes that all 

new patients within the recommended age groups for 

that NNRTI or PI will be initiated on that product starting 

in January 2014; Scenario 2 assumes that in addition to 

the new patients, all existing patients within the 

recommended age groups will be switched to that NNRTI 

or PI. Exhibit 3.8 summarizes the NNRTI and PI scenarios. 

EXHIBIT 3.8: PEDIATRIC NNRTI AND PI SCENARIOS 

Preferred 

NNRTI or PI 
LPV/r EFV 

Age Group < 3 Years > 3 Years 

Scenario 1 All new patients All new patients 

Scenario 2 

Scenario 1 + 

existing NVP 

patients 

Scenario 1 + 

existing NVP 

patients 
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LPV/r as the preferred product for 
children under age three 
Under the new guidelines, LPV/r is recommended for all 

children under the age of three. Scenario 1 assumes that 

all new patients in that age group will be initiated on 

LPV/r starting in January 2014. Scenario 2 assumes that 

in addition to these new patients, all existing patients 

under the age of three that are on NVP will be 

proactively switched to LPV/r, again starting in January 

2014.  

 

EXHIBIT 3.9: IMPACT OF WHO GUIDELINES ON LPV/R IN 

PEDIATRIC FIRST-LINE REGIMENS 

 
 

Our baseline projections estimate that 115,500 pediatric 

patients will be on LPV/r by 2017. In Scenario 1, the 

number of patients on LPV/r increases to 232,400 by 

2017, more than double the baseline estimate. In 

Scenario 2, where existing NVP patients under three are 

proactively switched, the projected LPV/r demand is 

even higher, increasing to 707,700 patients by 2017. 

Note that it is extremely unlikely that either of these 

scenarios will be realized in practice. LPV/r syrup 

requires cold-chain storage, and since some countries or 

facilities currently cannot guarantee refrigeration 

throughout the supply chain, they will be unable to 

dispense LPV/r syrup and thus will need to continue to 

use NVP for this age group. 

 

EFV as the preferred NNRTI for children 
over age three 
EFV is the preferred NNRTI for pediatric patients aged 

three and above. Scenario 1 assumes that all new 

patients in that age group will be initiated on EFV 

starting in January 2014. Scenario 2 assumes that in 

addition to these new patients, all existing NVP patients 

in that age group will be proactively switched to EFV, 

again starting in January 2014.  

 

EXHIBIT 3.10: IMPACT OF WHO GUIDELINES ON EFV IN 

PEDIATRIC FIRST-LINE REGIMENS 

 

Our baseline projections estimate that 214,200 pediatric 

patients will be on EFV by 2017. In Scenario 1, the 

number of patients on EFV increases to 455,600 by 2017, 

more than double the baseline estimate. In Scenario 2, 

where existing NVP patients aged three and above are 

proactively switched to EFV, the projected EFV demand 

again increases significantly, to 682,100 by 2017. In 

practice, it is uncertain whether anything close to these 

volumes will be reached, since clinicians are unlikely to 

switch pediatric patients off of NVP if they are stable on 

their current regimen.  

 

Looking Ahead 
 

There continues to be a significant disparity in access to 

diagnosis, care and treatment between adults and 

children, with ART coverage for children at only 34% in 

2012 compared to 64% for adultsxxxiv. Furthermore, there 

are indications that the number of children on ART has 

begun to flatten or decrease, in spite of the persistent 

need for scale up of ART. A recent WHO report showed 

that in four of 22 high-burden countries, the number of 

children on treatment dropped between 2011 and 

2012xxxv. This trend is further supported by several ARV 
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suppliers, who have suggested that orders have not 

amounted to anticipated volumes given historic patient 

growth rates.  

The fact remains that ART is still not reaching enough 

children. The large proportion of undiagnosed children 

and continued vertical transmission from mother to child 

(despite increases in PMTCT coverage rates) are issues 

that must be addressed. The latest data shows that 

of HIV-positive pregnant women received ARVs

prevent transmission in 2012, up from 57

the scale up of these services has prevented more than 

670,000 children from acquiring HIV infection between 

2009 and 2012xxxvi. However, a coverage gap still remains 

and emphasis on these programs should not shift 

attention away from the vital need to diagnose and treat 

children that are currently living with HIV or newly 

infected each year. A cohesive effort that addresses all 

points of the diagnosis and treatment cascade is critical 

to increasing pediatric coverage and survival (see 

3.11).   

The 2013 WHO guidelines have expanded treatment 

eligibility for children. Now, in addition to the 1.4 million 

children that were eligible for treatment but not yet on 

ART, an additional 1.2 million children will become 

eligiblexxxvii. A renewed vigor is critical to ensuring that 

these 2.6 million children get the treatment they need to 

survive.   

Commodity issues have exacerbated challenge

pediatric market. Suppliers generally operate on

of large volumes planned quarterly, and are often unable 

or unwilling to adequately respond to

uncoordinated orders that are characteristic of the 

current pediatric market. While the UNITAID pediatric 

project greatly increased market coordination and access 

to pediatric ARVs and early infant diagnosis (EID) testing 

commodities, the recent transition of the project to new 

funding sources and multiple procurement processes 

across countries threatens a market which is inherently 

fragile, given its small size. Procurement agents, acting 

as intermediaries for countries and funders, often lack 

sufficient visibility, volumes and capacities to individually 

coordinate sufficient orders to aggregate demand and 

ensure supplier ability to manufacture required volumes 

at sustainable prices. 
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EXHIBIT 3.11: PEDIATRIC DIAGNOSIS

CASCADE

 

 

Reduce new pediatric 
infections

• Identify HIV
pregnant women and 
breastfeeding mothers 
(including incident 
infections)

• Link them to care and 
treatment

• Provide prophylaxis and 
care for exposed infants

• Retain mothers and 
infants throughout the 
entire exposure period.

Identify new and existing 
pediatric infections

• Strengthen 
early infant diagnosis 
systems

• Ensure follow up of 
exposed infants and 
testing at end of 
breastfeeding 

• Engage in active case 
finding for positive 
children outside of the 
PMTCT cascade.

Initiate and retain patients 
on high-quality care and 
treatment

• Enroll infected children in 
care and treatment 
programs

• Ensure early initiation for 
all eligible children

• Provide high
services

• Keep pediatric patients on 
treatment for life.
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DIAGNOSIS AND TREATMENT 

CASCADE 
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infections
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pregnant women and 
breastfeeding mothers 
(including incident 
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pediatric infections
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early infant diagnosis 

Ensure follow up of 
exposed infants and 
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These limitations drove the formation of the Pediatric 

ARV Procurement Working Group (PAPWG). The main 

strategic and operational approach for this consortium 

focuses on aligning procurement activities, 

strengthening forecasting and procurement planning, 

engaging with suppliers, and promoting product 

optimization, thus ensuring a level of supply security.  

To help create a sustainable market, it is important that 

countries continue to rationalize their pediatric 

formularies. Appendix B outlines the soon-to-be-

released list of optimal and limited-use pediatric 

products, as agreed upon by the Interagency Task Team 

on Prevention and Treatment of HIV Infection in 

Pregnant Women, Mothers and their Children (IATT). 

The list aims to improve pediatric ARV supply security by 

consolidating the market around a limited number of key 

products that offer the highest standard of care for 

children of all ages on first- and second-line treatment. 

The revised list is based on the 2013 WHO guidelines and 

product availability at the time of the revision. 

Changing the landscape for pediatric HIV treatment also 

requires improving the availability of child-friendly 

formulations. The number of suitable pediatric 

formulations has never been greater, yet there is still a 

significant need for more child-friendly formulations that 

simplify prescribing, dosing, and supply chain 

requirements. Two examples are LPV/r mini-tabs or 

sprinkles (40mg/10mg) and TDF-based fixed-dose 

formulations that are suitable for children. Both 

products are currently in late stage development and are 

expected to become available in the near future.  

Furthermore, additional suppliers are needed to ensure 

supply security for certain key products. For example, 

there is currently only one supplier approved by a 

Stringent Regulatory Authority for the ABC+3TC 

(60mg/30mg) dispersible fixed-dose combination. Given 

that ABC+3TC is the preferred option in the 2013 

guidelines for children less than ten years old, a second 

supplier is needed. At least one additional supplier is 

currently developing the product and is expected to 

enter the market in the near future. A higher strength 

formulation of ABC/3TC (120mg/60mg) will also be 

needed to reduce the pill burden for pediatric patients in 

higher weight bands. 
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Appendix A 
 

The graphs below show the generic-accessible patient demand and API volume forecast for key adult ARVs. 

The baseline estimates are based on CHAI’s most recent global ARV forecast, which was finalized in May 

2013. The maximum projected estimates are based on the most aggressive scale-up scenario described in 

the report. Note that all figures are based on demand for adults only.   
 

Exhibit 4.1: TDF 
 

 
      Capacity constraint at 80% of current capacity utilization 

 
 

Exhibit 4.2: AZT 
 

 

      Capacity constraint at 80% of current capacity utilization 
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Exhibit 4.3: EFV 
 

 
      Capacity constraint at 80% of current capacity utilization 

 
 

 
Exhibit 4.4: NVP 

 

 
      Capacity constraint at 80% of current capacity utilization 
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Exhibit 4.5: LPV/r 
 

 

 

 

Exhibit 4.6: ATV/r 
 

 
      Capacity constraint at 80% of current capacity utilization 
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Appendix B 
 

IATT List of Optimal Pediatric Products* 

Drug class Product Dosage Formulation Stance 

FDC ABC + 3TC 60/30mg Tablet (dispersible, scored) Optimal 

FDC ABC + 3TC + AZT 60/30/60mg Tablet (non-dispersible, scored) Optimal 

FDC AZT + 3TC 60/30mg Tablet (dispersible, scored) Optimal 

FDC AZT + 3TC + NVP 60/30/50mg Tablet (dispersible, scored) Optimal 

NRTI AZT 50/5mg/ml Oral liquid Optimal 

NNRTI EFV 200mg Tablet (scored) Optimal 

NNRTI NVP 50mg Tablet (dispersible, scored) Optimal 

NNRTI NVP 50/5mg/ml Oral liquid Optimal 

PI LPV/r 100/25mg Tablet (heat stable) Optimal 

PI LPV/r 80/20mg/ml Oral liquid Optimal 

*Reflects current IATT list, as revised in the second half of 2013. 
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Appendix C 
 

 

CHAI Ceiling Price List (July 2013) 

Adult Pack Size Per Year Per Pack Per Unit 

3TC(150) 60 $29  $2.40  $0.04  

ABC(300) 60 $168  $14.00  $0.23  

AZT(300) 60 $78  $6.50  $0.11  

AZT(300) + 3TC(150) 60 $91  $7.60  $0.13  

AZT(300) + 3TC(150) + NVP(200) 60 $110  $9.20  $0.15  

d4T(30) 60 $24  $2.00  $0.03  

d4T(30) + 3TC(150) 60 $45  $3.75  $0.06  

d4T(30) + 3TC(150) + NVP(200) 60 $79  $6.58  $0.11  

EFV(600) 30 $48  $4.00  $0.13  

LPV/r(200/50) 120 $300  $25.00  $0.21  

NVP(200) 60 $36  $3.00  $0.05  

RTV(100) heat-stable 30 $90  $7.50  $0.25  

TDF(300) 30 $54  $4.50  $0.15  

TDF(300) + 3TC(300) 30 $66  $5.50  $0.18  

TDF(300) + FTC(200) 30 $75  $6.25  $0.21  

TDF(300) + 3TC(300) + EFV(600) 30 $131  $10.90  $0.36  

TDF(300) + FTC(200) + EFV(600) 30 $156  $13.00  $0.43  

ATV(300)/RTV (100) 30 $240  $20.00  $0.67  

ATV(300)/RTV (100) + TDF/3TC (300/300mg) 30 $306  $25.50  $0.43  

          

Pediatric Pack Size Per Year Per Pack Per Unit 

3TC (50mg/5ml) 240ml $28 $1.85 $0.01 

ABC (20mg/ml) 240ml $203 $13.50 $0.06 

ABC 60mg 60 $125 $5.20 $0.09 

ABC(60) + 3TC(30) 60 $168  $7.00  $0.12 

AZT (50mg/5ml) 240ml $63 $2.10 $0.01 

AZT (100mg) 100 $34 $4.75 $0.05 

AZT(60) + 3TC(30) 60 $72  $3.00  $0.05 

AZT(60) + 3TC(30) + NVP(50) 60 $96  $4.00  $0.07 

d4T (1mg/ml) 200ml $50 $1.40 $0.01 

d4T (15mg) 60 $17 $1.40 $0.02 

d4T (20mg) 60 $9 $1.45 $0.02 

d4T (6mg) + 3TC (30mg) 60 $46 $1.90 $0.03 

d4T (12mg) + 3TC (60mg) 60 $40 $3.30 $0.06 

d4T (6mg) + 3TC (30mg) + NVP (50mg) 60 $55 $2.30 $0.04 
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Pediatric, cont. Pack Size Per Year Per Pack Per Pill 

d4T (12mg) + 3TC (60mg) + NVP (100mg) 60 $52 $4.30 $0.07 

EFV (50mg) 30 $27 $2.40 $0.08 

EFV(200) 90 $37  $9.30  $0.10 

LPV/r (80 +20 mg/ml) 300ml $289 $57.75 $0.19 

LPV/r (100/25mg) 120 $204 $17.00 $0.14 

NVP (50mg/5ml) 240ml $57 $1.90 $0.01 
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Appendix D 
 

There are several CHAI analyses from which the majority of figures in this report are derived: 

 

• ART patient forecast – Each year, CHAI derives a five-year forecast for the total number of patients on ART in 

low- and middle-income countries. CHAI compiles historic data on the number of patients on ART in the 21 

highest-burden countries from the “Towards Universal Access” progress reports issued by the World Health 

Organization, UNICEF and UNAIDS – and then linearly extrapolates the data to estimate future patient 

growth in those countries. CHAI then extrapolates to the rest of the world and accounts for factors that may 

impact the pace of growth in certain countries, such as approaching universal access.  

 

• ARV demand forecast – CHAI collects data on patient regimens, national guidelines, and anticipated future 

trends from our country teams and published literature each year. CHAI uses the data and an internally 

developed forecasting model to project ARV demand in low- and middle-income countries over the next five 

years.  

 

• ARV procurement database – CHAI aggregates procurement data from several sources, including Supply 

Chain Management System (SCMS), the Global Fund, UNITAID, IDA and national governments. The data is 

evaluated on an annual basis to understand pricing and volume trends by country and globally.  

 

• Market sizing analysis – Each year, CHAI combines our ARV demand forecast with pricing data from our ARV 

procurement database to calculate the current size of the ARV market in dollar terms and to estimate the 

market size over the next five years.   

 

• WHO guidelines scenarios analyses – This year, CHAI calculated the potential impact of the 2013 WHO 

guidelines on patient volumes and ARV trends, both for the adult market and the pediatric market. For each 

guideline change analyzed in the report, up to three scenarios were considered, ranging from the 

conservative (and most probable) to the most aggressive. In each case, the scenarios estimate the impact of 

guidelines changes through 2017, assuming implementation starting in January 2014.  
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