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FLAMINGO: still in the pink? 
Integrase inhibitors are becoming more widely used in 
the treatment of HIV and data about their long-term 
eff ects are beginning to accumulate.1–4 In The Lancet HIV, 
Jean-Michel Molina and colleagues5 present safety and 
effi  cacy data at 96 weeks from the FLAMINGO study. 
They assessed standard of care regimens of nucleosides 
plus a ritonavir-boosted protease inhibitor compared 
with standard treatment plus the integrase inhibitor 
dolutegravir. The primary analysis at 48 weeks6 showed 
that the integrase inhibitor was superior to the protease 
inhibitor. This fi nding was mostly related to fewer with-
drawals because of adverse events and better overall 
outcome for patients with a high viral load at baseline for 
those assigned to dolutegravir. 

The fi ndings at 96 weeks were much the same, with 
194 (80%) of 242 patients in the dolutegravir group and 
164 (68%) of 242 in the ritonavir-boosted darunavir 
group having HIV-1 RNA less than 50 copies per mL 
(adjusted diff erence 12·4 percentage points, 95% CI 
4·7–20·2; p=0·002). Overall diff erences in treatment 
responses were attributed both to “virological and 
non-virological reasons” and the greatest diff erence in 
number of responses was in patients with high viral load 
at baseline. 

Although the study was randomised, it was open-label 
and so liable to biases related to participant selection 
and the eff ect of the treatment allocation on post-
randomisation treatment decisions and reporting of 
outcomes. Knowledge of the primary results at 48 weeks 
might have infl uenced outcomes at 96 weeks, because 
although a similar number of patients in each group 
withdrew consent at 48 weeks, more had withdrawn 
consent in the darunavir plus ritonavir group by 
96 weeks. 

Tolerability and safety at 96 weeks were much the same 
in each treatment group, with similar numbers of adverse 
events and diarrhoea, nausea, and headache being the 
most common, although diarrhoea was more common 
in the darunavir plus ritonavir group and headache was 
more common in the dolutegravir group. However, 
serious adverse events did diff er between groups. At 
96 weeks, the incidence of serious adverse events was 
higher in the dolutegravir group than in the darunavir 
plus ritonavir group (36/242 [15%] vs 21/242 [9%]), a 
trend that was also noted at 48 weeks.6 Between 48 and 

96 weeks, ten patients reported 14 serious adverse events 
in the dolutegravir group versus eight patients reporting 
nine serious adverse events in the darunavir plus ritonavir 
group. In the dolutegravir group, three serious adverse 
events (two since 48 weeks) were deemed possibly drug 
related by the investigator (tendon rupture, polyarthritis, 
and suicide attempt), and might be a result of over-
reporting of events for a new drug. No serious adverse 
events in the darunavir plus ritonavir group were classed 
as drug related. 

There was good news about resistance. Few patients 
had virological failure up to 96 weeks and no treatment-
emergent primary protease inhibitor, integrase inhibitor, 
or nucleoside reverse transcriptase inhibitor resistance 
mutations were detected in either group. Similar to 
SPRING-21,2 and SINGLE,3,4 dolultegravir devel oped no 
resistance mutations when given to treatment-naive 
pateints along with dual nucleoside reverse transcriptase 
inhibitors who had virological failure. These fi ndings 
suggest that dolutegravir and ritonavir-boosted 
darunavir have a similar barrier to the development of 
resistance in treatment-naive patients but more data 
from outside of the controlled environment of clinical 
trials are needed to support this claim. 

Could overall outcomes have been better if regimens 
were given as single tablet regimens? Integrase inhibitors 
are available in combined single tablet regimens and 
coformulated protease inhibitors with nucleosides are 
soon to follow. Few clinical trial data support better 
effi  cacy with single tablet regimens but they have 
advantages in terms of drug distribution, convenience for 
patients, and copayment. 

If 30 million people worldwide are to be treated by 
2030, then retention in treatment is key. Protease 
inhibitors might have a role for patients with baseline 
drug resistance or with suspected suboptimum 
adherence but generally, they have begun to fall out 
of favour as fi rst-line treatment. Non-nucleoside 
reverse transcriptase inhibitors, particularly efavirenz, 
have remained at the forefront of fi rst-line treatment 
recommendations in guidelines, but integrase inhibitors 
might begin to challenge that by virtue of their better 
tolerability and, in the case of dolutegravir, more 
favourable resistance patterns in patients who do have 
virological failure. Nonetheless, integrase inhibitors, 
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despite their favourable attributes, have not improved 
overall long-term discontinuation; in the FLAMINGO 
study, 18% of participants had discontinued by 96 weeks. 
Although clinical trials have their diffi  culties, the real 
world can be a much more challenging place. 
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