The need for second-line treatment Nucleoside analogue resistance: an introduction

HATiP | Issue 134 | Thursday, April 09, 2009 page 2

Key points

The need for second-line therapy is still low but this may change over the next few years.

Lack of viral load testing means that many people who are failing treatment go undetected for long periods; these results in high levels of drug resistance, especially to the nucleoside analogue (NRTI) class. High-level NRTI resistance could make it difficult to assemble a second-line drug combination.

Responses to second-line regimens have been good in the small cohorts of patients reported so far, but there is very little information about the effects of the regimens recommended by the WHO expert meeting. Several large trials are planned in sub-Saharan Africa to test their effectiveness. Studies are also looking at several other approaches to second-line treatment. These include giving a boosted protease inhibitor as the only treatment (monotherapy) or using two drugs from new classes (a protease inhibitor and an integrase inhibitor All second-line drugs remain significantly more costly than first-line drugs, so preventing failure of first-line treatment is critical.

It’s widely accepted that second-line treatment is the next challenge facing countries currently scaling up antiretroviral therapy. But what are the practical implications of beginning to provide second-line treatment? How likely is it to work for the patients who have already experienced the failure of their first ART combination? A 2007 survey by the WHO AIDS Medicines & Diagnostics Service entitled “Defining, and then watching for, treatment failure” by Theo Smart showed that the market for second-line ARV treatment is still small, and is not growing as rapidly as expected. The survey was unable to determine whether the reason for lack of growth in the numbers on second-line was the cost of second-line treatment, or a lack of access to tests that would spot immunological or virological failure on treatment, or the possibility that people are doing better than anticipated on first-line treatment and don’t need to switch. 
A 2007 survey by the WHO AIDS Medicines & Diagnostics Service “Defining, and then watching for, treatment failure” By Theo Smart – (Adopted from Aidsmap)
In the United States and Europe, it is recommended that CD4 cell counts and viral load be routinely measured every three to four months to monitor the efficacy of antiretroviral therapy (ART) in people with HIV, with the expectation that frequent measurements will detect treatment failure due to resistant virus and allow rapid change to another ART regimen — several of which can usually be constructed out of the numerous antiretrovirals available in that part of the world. In fact, the just recently published European guidelines state that with the arrival of several new drugs, some from completely new classes of antiretroviral agent, the goal for treatment should be an undetectable viral load below 50 copies/ml in all patients, including those with heavy treatment experience.

However, over the past couple of years, one of the most hotly debated topics at the major HIV conferences and in the medical literature has been how best to monitor the success or failure of ART in people in developing countries with limited laboratory infrastructure, finite financial resources and only part of the antiretroviral armamentarium that is available in the industrialised world.

At the core of the debate is the role of viral load monitoring, and it’s tempting to try to split the argument into two camps, those who believe that capacity to perform viral load testing is urgently needed to monitor people on ART, and those who think that this isn’t absolutely necessary yet, and could potentially be a costly distraction from the roll-out of ART to as many people as possible (as described in the first HATIP this year. After all, in some settings, the cost of routine monitoring with CD4 and viral load testing (which by itself can range from $15 to $60 per test) exceeds the annual cost of the first-line ART regimen.

But as more ART programmes are beginning to grapple with how to recognise treatment failure and when to switch their own patients to much more expensive second-line regimens, the discussion is becoming more nuanced. Out of expediency, people are reaching their own conclusions about what treatment failure is, what type of monitoring can and cannot be done in their respective settings, and where their HIV programme’s priorities for scale-up should lie.

There are a number of ways to monitor a patient’s progress on ART:

· Clinically, by disease progression and WHO staging 

· Immunologically, generally by following changes in CD4 cell counts over time 

· Virologically, by measuring changes in plasma HIV-1 RNA levels; or 

· A combination of the above. 

And there are differences of opinion about what CD4 and viral load thresholds should be used to define treatment failure, or perhaps more precisely, what degree of treatment failure calls for a switch in ART regimens.

“If the decision is made too early,” state WHO’s 2006 ART guidelines, “the months or years of potential further survival benefit from any remaining first-line effectiveness is lost; if it is made too late, the effectiveness of second-line therapy may be compromised and the patient is put at additional and appreciable risk of death.”

As a result, WHO has staked out a rather conservative position that aims to keep patients on a first-line regimen as long as possible (since switch options are limited) and to make delivery of ART as simple as possible for the poorest of countries. The presumption is that clinical events generally develop subsequent to a rise in viral load and a fall in CD4 cell counts, so the guidelines currently recommend that programmes rely first on clinical assessments as “the primary tool” for monitoring patients on ART, and that, where available, these could be augmented by following trends in CD4 cell counts, which show whether patients are at greater risk of serious clinical events.

As for viral load tests, in Towards Universal Access by 2010, WHO calls for “the progressive scaling up of more sophisticated laboratory infrastructure” including the capacity to perform viral loads in regional referral centres and district hospitals. However, WHO believes that, for now, this capacity should first be devoted to diagnosing HIV in infants (where the need is indeed extremely great — and which we plan to discuss in a future issue), but “given the continued cost and complexity of the current technology, viral load monitoring is still not suitable for wide use in the public health management of ART.”

In countries that have the capacity for viral load available, WHO suggests that a viral load threshold of over 10,000 copies/ml could be considered as a definition of failure. Again, however, the guidelines stress that the use of viral load would likely lead to earlier switches to second-line regimens.

WHO recommends that clinical assessments “should take place 2, 4, 8, 12 and 24 weeks after ART begins and should subsequently be performed every six months once the patient has stabilized on therapy.” If CD4 cell counts are available, WHO suggests routinely monitoring them every six months, “or more frequently if clinically indicated.”

But as previously noted, a number of critics think that the WHO guidelines overstate the operational utility of clinical and even CD4 cell count monitoring.

	WHO’s suggested clinical, CD4 cell count and virological definitions of treatment failure for patients on a first-line antiretroviral regimen (after at least six months on ART, and good adherence has been confirmed):
· Clinical failure 

· New or recurrent WHO stage 4 condition 

· A WHO stage III event may also be an indication of treatment failure, but must be differentiated from immune reconstitution syndrome. If the condition is not IRIS, WHO recommends waiting to see how well the patient responds to appropriate therapy before making a decision to switch. 

· CD4 cell failure 

· Fall of CD4 count to pre-therapy baseline (or below); or 

· 50% fall from the on-treatment peak value (if known); or 

· Persistent CD4 levels below 100 cells. 

· Virological failure 

· Plasma viral load above 10,000 copies/ml. 


But it’s difficult to draw conclusions from the emerging data that are applicable in every setting. This is because researchers have been approaching the issue from different perspectives, asking slightly different questions, using different definitions for failure, in different settings and cohorts, and using very different methodologies.

For instance, some monitoring studies are measuring clinical endpoints in prospectively randomised cohorts, others are cross-sectional studies comparing whether clinical or immunological outcomes accurately reflect virological failure. Some are essentially case studies focused on the recognition of early failure and its management in a handful of patients, while others are concerned with how programmes will manage the majority of treatment adherence patients who are unlikely to experience clinical progression during the first few years after going on ART.

Furthermore, some critical pieces of the equation are still missing. For instance, what will be the impact of resistance? If patients are switched too late, just how much will high-level drug resistance to components in first line therapy really affect the clinical success of a second-line regimen anchored by boosted protease inhibitors such as Kaletra? Also, the choice of monitoring strategy could depend upon future access to a greater number of antiretrovirals. Will there be more switching options — third or fourth line regimens — or will resource-limited settings be stuck with the two that we have now for the next 10 to 20 years?

In the end, there may not be a single answer because different programmes may want to hedge their bets differently. What works in South Africa may not be the best solution for Malawi — at least not yet.

So in this HATIP, we will try to present unbiased synopses of the major reports on the topic since January in the hope that our readership can use them to help their programmes refine their respective definitions of failure, and improve the outcomes in patients who are currently on ART regimens.

Kampala, Uganda

The Infectious Disease Institute in Kampala has been providing free ART to 4,200 people with HIV since September 2004. At the IAS meeting in Sydney, Dr Apollo Basenero presented an evaluation of the use of a consensus meeting (attended by doctors, nurses, counsellors and pharmacists who work at the clinic) to consider CD4, clinical and adherence assessments in patients suspected to be failing their first-line regimen (failure is defined according to the WHO guidelines and adherence is measured through self-report and pill count). CD4 testing takes place every six months.

At the consensus meetings, the team decides whether to do a viral load test or employ other interventions like intensive adherence counselling before switching to second line treatment.

When patients are discussed in these meetings, they are classified into one of three categories:

1. Clearly failing: A switch to second line is recommended for patients with good adherence (>95%) but with proven clinical, immunologic, and if the viral load is present, virological failure. 

2. Poor adherence: Those with clinical and/or immunologic failure; but with an adherence of <95%. Adherence counselling is emphasized during every subsequent clinic visit, and a CD4 cell count repeated after three or six months. If still failing, a switch is recommended. 

3. Inconclusive: A viral load test is ordered in patients with immunologic failure if they are clinically stable and have good adherence. 

Since August 2005 to March 2007, 100 patients with suspected failure have been discussed in the switch meeting: 20 patients were put in category 1; 26 patients in Category 2: and 54 patients were in category 3. Viral loads were performed in as many patients as possibly at the time of switching to confirm how many had detectable viral loads (over 400 copies/ml).

In category 1, viral load was detectable in 15 out of 15 patients who could be tested. In category 2, the adherence intervention appeared to improve CD4 cell counts (by 36-113 cells) in 16 (62%); however, the repeat CD4 cell tests suggested that 10 out of 26 (38%) were still failing. These were switched to second line and viral load was detectable in each case at switching.

But only 30 (56%) out of the 54 in category 3 had detectable viral loads, with a median of 93,686 and a range of 2,611 to 694,993 copies/ml, while the viral load was undetectable in 24 (44%).

The data suggest that a consensus meeting with experienced clinical staff may be better able to determine when clinical events and CD4 cell decline constitute true failure. However, for programmes that only want to switch to second line ART in patient with virological failure, relying on CD4 cell counts alone could be still misleading and would lead to premature switches.

