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Background: Currently, integrase inhibitors (INIs)-based ART regimens are the
preferred initial therapy for AIDS patients. There is scarce information on the
use of dolutegravir (DTG) among late-presenter people living with HIV (PLHIV).

Objectives: To compare the effect of DTG- or efavirenz (EFV)-based regimens
on the outcomes of patients with advanced AIDS.

Methods: We compared two cohorts of consecutive symptomatic AIDS patients
(WHO stage 4, CD4 count<50 cells/mL) starting therapy with DTG-based (2018—
2021, prospective cohort) or EFV-based regimens (2013-2016, retrospective
cohort) from five Brazilian cities. The main endpoints were early (all-cause)
mortality, viral suppression at 24 and 48 weeks, changes in CD4 count, and
changes in initial therapy (for any reason).

Results: We included all eligible patients in a consecutive way (in both groups)
until we reached 92 individuals per arm. The median baseline CD4 count (20 vs.
21 cells/mL) and the median HIV plasma viral load (5.5 copies/mL log,) were
identical across the groups. Viral suppression rates were higher in the DTG group
than in the EFV group at 24 (674% vs. 42.4%,) and 48weeks (65.2% vs. 45.7%,
p<0.001 for both comparisons). More patients in the DTG group presented
with CD4>200 cells/mL compared to the EFV group at 48weeks (45% vs. 29%,
p=0.03). Treatment changes (ITT, M=F) were significantly more frequent in the
EFV group (1% vs. 17%, p<0.0001). The relative mortality rate was 25% lower in
the DTG group, but without statistical significance.

Conclusion: We detected a higher rate of virological suppression and greater
treatment durability in patients with advanced AIDS treated with DTG than in
those treated with EFV.
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Introduction

In Brazil and other low- and middle-income countries, there is
still a large proportion of people living with HIV (PLHIV) who are
diagnosed with AIDS or only seek healthcare late in the course of the
disease. According to the Jointed United Nations Programme on HIV/
AIDS (UNAIDS) 2021 Report, in Latin America, the percentage of
patients with a CD4 cell count of <200 cells/mm3 at diagnosis varies
from 10% in Uruguay to 44% in Paraguay, with Brazil recording 27%
of cases (1). In countries where the median of first CD4 cell count is
usually below 200 cells/mm3, the problem of early mortality remains
an important concern (2-4).

The early mortality rate, defined as the proportion of patients
dying during the first year of therapy, is variable and can range from
as low as 2% in developed countries to up to 29% in certain regions of
the world (4, 5). The usual factors driving higher rates of early
mortality are low baseline CD4 cell count, male sex, advanced World
Health Organization (WHO) clinical stage, low body mass index,
anemia, age greater than 40years, and pre-antiretroviral therapy
(ART) quantitative HIV RNA (5). Despite the high efficacy of current
ART regimens for ART-naive PLHIV in clinical trials, they usually do
not include patients with advanced disease, making it difficult to
assess the impact of new drugs/regimens on early mortality rates.

Integrase inhibitor-based combination antiretroviral therapy
(cART) is the preferred recommendation for initial treatment of
HIV-infected patients according to the international guidelines on
HIV treatment (6, 7). Dolutegravir (DTG) is currently recommended
as a first-line treatment option by the World Health Organization,
regardless of sex, pregnancy status, or stage of disease (8). DTG-based
cART has been shown to be superior to alternative regimens based on
efavirenz (EFV) or ritonavir-boosted darunavir for patients starting
therapy. Furthermore, DTG-based cART promotes faster viral
suppression compared to other options (9, 10). However, the available
evidence on its efficacy in the treatment of ART-naive PLHIV relies
on clinical trials that mostly included patients with CD4+ cell count
higher than 200 cells/mm”. There is scarce information on the use of
DTG for the treatment of advanced disease in late-presenter PLHIV.

In Brazil, DTG is the recommended first-line drug for patients
starting antiretroviral therapy since 2017. Data from the Brazilian
Ministry of Health demonstrated that DTG was superior to ritonavir-
boosted LPV- or EFV-based regimens in patients starting ART, in a
real-world experience (11). However, the study included all patients
starting therapy and did not provide any information on their clinical
stage of infection. We aimed to compare the effect of DTG- or
EFV-based regimens on early mortality rates, frequency of adverse
events, CD4 changes from baseline, and treatment changes/
discontinuation in patients with advanced AIDS (WHO classification
stage 4 and baseline CD4 cell count below 50 cells/mm?®).

Methods
Study design and participants

This observational, ambispective cohort included patients starting
cART from five large Brazilian cities (Salvador, Natal, Manaus,
Floriandpolis, and Porto Alegre). All sites were main public referral
centers for AIDS care, with well-trained healthcare professionals in
HIV management. Clinical and laboratory data were recorded at
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baseline, 24 weeks, and 48 weeks after enrollment. Data collected
during unsolicited visits due to various reasons such as the onset of
adverse events, change of therapy, or other outcomes of interest were
also recorded.

Inclusion criteria

ART-naive patients starting ART from 2018 to 2020 were included
if they met the following criteria: an HIV-1 RNA plasma viral load
>1,000 copies/mL, a WHO clinical stage 4, a baseline CD4 count
below 50 cells/mm3, and were at least 18years of age at the time of
enrollment. They started a lamivudine/tenofovir (fixed-dose
combination) plus DTG regimen. A second, retrospective cohort was
used for comparison purposes. It included patients with a similar
profile who started therapy from 2013 to 2016, at each site, with a
fixed-dose combination of lamivudine plus tenofovir and EFV
regimen. Data from the retrospective cohort were obtained by
reviewing medical charts. Either DTG- or EFV-based regimens were
the recommended therapy for ART-naive patients during their
respective study periods, according to the Brazilian guidelines for
antiretroviral therapy. Patients in both groups were included
consecutively, starting with the first eligible subjects who attended
during the study period, until the sample was completed.

Procedures

We documented the number and causes of deaths during the
study period. The main outcome for comparison was early mortality
rates, defined as all-cause mortality at 1 year from ART initiation and
any cause of interruption of therapy, including death, changing ART,
and lost to follow-up (FU). The secondary main outcome was the
proportion of patients with a plasma HIV-1 RNA viral load (VL) of
less than 50 copies per mL at week 48. Virological failure was defined
as a VL>200 copies/mL. Additional secondary outcomes at week 48
were changes in the CD4 cell count (the proportion of patients
achieving a CD4 count higher than 200 cells per mL) and the
proportion of patients changing initial therapy for any reason.

The baseline date was defined as the date when patients started
ART. The HIV route of transmission was categorized as persons who
inject drugs (PWID), men who have sex with men (MSM),
occupational exposure, and persons whose only self-reported risk was
heterosexual contact. The predictor variables were sex, age, baseline
CD#4 cell count, and HIV-1 RNA plasma VL. Additional laboratory
variables included white blood cells, hemoglobin, platelets, liver
enzymes, creatinine, fasting glucose, and serum lipids (fasting total
cholesterol, LDL, HDL, and triglycerides). All laboratory tests were
performed at baseline, 24 weeks, and 48 weeks.

The study was approved by the ethics committees of all participant
institutions and was conducted in accordance with the principles of
the Helsinki Declaration. All participants in the prospective cohort
provided written informed consent.

Statistical analysis

For sample size calculation, we used a previous study conducted at
a referral hospital in Salvador, which showed an early mortality rate of
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33% for patients admitted with advanced AIDS and treated with EFV
(12). Considering that the estimated mortality in the AIDS clinics of
our hospital was much lower (14%) for a similar population, in recent
years, we hypothesized that patients treated with DTG since 2018
would have a mortality rate of 13%. This resulted in a sample size of
184 participants (92 per group) using the Fleiss proposed test with
continuity correction, with a 95% CI and 80% power (hazard ratio
equal to 2.5). The significance was calculated for each time point in
Figure 1. The Wilson score method was used to calculate the confidence
interval for proportions. For each table, the confidence intervals were
adjusted for multiple comparisons with a Bonferroni correction.

The difference in proportions for nominal variables and
treatment groups was assessed by the Pearson chi-squared test. The
Mann-Whitney U test was used to compare continuous variables.
Viral suppression rates (VL <50 copies/mL) at 24 and 48 weeks were
defined by the US Food and Drug Administration (FDA) snapshot
algorithm in the intention-to-treat population (ITT, M =F). Kaplan-
Meier survival curves were used to compare the study groups. The
composite primary outcomes consisted of death (any cause), therapy
change/discontinuation, failure to achieve virological suppression,
and lost to follow-up. The log-rank test was used to compare the
occurrence of either therapy interruption/changes or death over time.
All statistical analyses were performed using SPSS version 25. The
significance level was set at 0.05.

Results

Between 2018 and 2020, a total of 92 eligible patients who started
DTG-based ART were enrolled in the study across five HIV referral
sites in large Brazilian cities. The medical charts of an equal number
of subjects who started therapy with EFV-based regimens between
2013 and 2016 were reviewed. All eligible patients in the study period
were invited to participate until the desired sample size was achieved.
Table 1 shows the main characteristics of the patients included in the

10.3389/fmed.2024.1302710

study. In both groups, two-thirds of subjects were men and were
infected by HIV through sexual exposure.

At baseline, the median viral load was 5.5 (IQR: 5.05-5.91) and
5.65 log,, RNA copies/mL (IQR: 5.10-5.98) for DTG and EFV groups,
respectively (p=0.86). The mean CD4 cell count was also similar for
DTG (22 cellsymm3, 95% CI: 19-25) and EFV groups (23 cells/mm3,
95% CI: 20-26, p=0.94). All patients presented with stage 4 according
to the WHO classification. Although the distribution of opportunistic
infections was similar for both groups, the combined frequency of
neurotoxoplasmosis and Preumocystis jirovecii pneumonia was 2.1
times higher in the DTG group than in the EFV group (51 vs. 24 for
DTG and EFV groups, respectively, p < 0.001). Patients diagnosed with
active tuberculosis were treated with DTG bid, as recommended
by the international guidelines for HIV treatment. No cases of
Immune Reconstitution Inflammatory Syndrome (IRIS) were
reported during the study.

After 24 weeks of follow-up, 62 (67.4%) patients in the DTG group
had a plasma viral load <50 copies/l, vs. 39 (42.4%) in the EFV group
(p<0.001). At week 48, 63 (68.5%) patients in the DTG group had a
plasma viral load below 50 copies/mL, compared to 40 (43.5%)
patients in the EFV group (p=0.001). Mean CD4 cell count was
similar across groups at week 24 (144+116 cellsymm3, 95% CI:
120-168, and 133 +117 cells/mm3, 95% CI: 98-167, for DTG and EFV
groups, respectively, p=0.1), and week 48 (240+ 104 cells/mm3, 95%
CI: 225-211 and 262+ 151 cells/mL, 95% CI: 208-300, for DTG and
EFV groups, respectively, p=0.6). After 48 weeks, 41 (44.6%) patients
in the DTG group reached a CD4 cell count >200 cells/mm3, vs. 27
(29.3%) in the EFV group (p=0.03, ITT). Figure 2 shows the study
profile, while Figure 1 shows the variation of mean CD4 cell count per
group from baseline to 24 and 48 weeks of treatment.

Table 2 shows the most frequent diagnosis presented by patients
at their first medical visit. The frequency of AIDS-related conditions
was similar for both groups.

The only significant differences observed in laboratory results at
48 weeks were in mean levels of triglycerides (mean 128 +64.5mg//dL
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TABLE 1 Sociodemographic characteristics and comorbidities of patients,
by group.

Group
Dolutegravir Efavirenz
Age—median 38.6 (31.1-44.5) 35.43 (31.4-41.6)
(IQR) 0.172
Age greater than 39 (42.4) 31(33.7)
40years 0.224
Male sex—n (%) 63 (68.5) 59 (64.1) 0.533
Self-reported 39 (42.9) 31(33.7)
transmission—n
(%) <0.001
Heterosexual 54 (58.7) 23 (25.0)
Bi/Homosexual 30 (32.6) 9(9.8)
Occupational 0(0) 1(1.1)
Unknown 8(8.7) 59 (64.1)
Smoking <0.001
Current 17 (18.5) 18 (19.6)
Past 15 (16.3) 10 (10.9)
Never smoked 60 (65.2) 35 (38.0)
NA 0(0) 29 (31.5)
Tllicit drug use <0.001
Yes 13 (14.1) 11 (12.0)
No 79 (85.9) 44 (47.8)
NA 0(0.0) 37 (40.2)
Anemia 0.015
Yes 39 (42.4) 34 (37.0)
No 53 (57.6) 50 (54.3)
NA 0(0.0) 8(8.7)
Diabetes mellitus 6 (6.5) 1(1.1) 0.054
Arterial 10 (10.9) 5(5.4)
hypertension 0.178

MSM, men who have sex with men; NA, not available.

in the DTG group versus 187.5mg/dL in the EFV group, p<0.01),
total cholesterol (167.9+36.5mg/dL in the DTG group
vs.188.8+50mg/dL in the EFV group, p=0.04), VLDL cholesterol
(26.2£13.5mg/dL vs. 35.2+18.0mg/dL in the EFV group, p=0.01),
and creatinine (1.0 +0.2mg/dL in DTG group vs. 0.9+0.2mg/dL in
the EFV group, p=0.02). Liver enzymes, platelet count, glucose, and
hemoglobin levels did not differ across groups at week 48. Table 3
shows the laboratory results at baseline and after 48 weeks.

Table 4 summarizes the results of viral load, CD4 cell count, and
other outcomes during the study period. The follow-up was completed
by 70 (76.1%) patients in the DTG group and by 48 (52.2%) patients
in the EFV group at 48 weeks. Nine (9.8%) patients in the DTG group
and 12 (13%) patients in the EFV group died during the first 48 weeks
of therapy. The most frequent cause of death was bacterial infection,
as shown in Table 5. The causes of death were similar across groups.
The mean elapsed time between starting therapy and death was
similar for the DTG (66.1+62.4days) and EFV (63.5+55.9 days,
p=0.9) groups. Only five deaths occurred after 100 days of treatment.
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Furthermore, 12 (13.0%) and 16 (16.3%) patients were lost to
follow-up in the DTG and EFV groups, respectively. The proportion
of patients changing/discontinuing therapy was significantly higher in
the EFV group (16.3%) than in the DTG group (1.1%, p <0.001). The
main reason (7 out of 18 patients) for changing therapy was central
nervous system adverse events, followed by virological failure (4 out
of 18 patients) and rash (2 cases). The only patient who changed
therapy in the DTG group was diagnosed with progressive multifocal
leukoencephalopathy only 3weeks after ART initiation, and his
attending physician decided to replace DTG with ritonavir-boosted
darunavir based on the personal experience with this regimen in such
situations. A significantly higher proportion of patients in the EFV
group had changed/interrupted ART at week 48, as shown in Figure 3
(p=0.002).

Three fewer deaths were reported in the DTG group in
comparison to the EFV group. The difference between the EFV (13%)
and DTG (9.8%) groups was 3.2%, representing a 25% relative
decrease in deaths in the DTG group.

Discussion

Patients with advanced AIDS who received the DTG-based ART
regimen experienced a lower likelihood of treatment interruption/
change and higher rates of virological suppression after 48 weeks of
treatment compared to patients with a similar profile who were treated
with an EFV-based ART regimen. In addition, patients treated with
the DTG-based regimen had a higher likelihood of achieving a CD4
cell count higher than 200 cells/mL after 48 weeks. In the present
study, the early mortality rate was higher among patients receiving
EFV; however, the difference was not statistically significant.

Viral load suppression (<50 copies) rates were significantly higher
in the DTG group after 24 and 48 weeks. In addition, significantly
more patients in the DTG group reached a CD4 cell count higher than
200 cells/mL after 48 weeks. Only one patient changed therapy in the
DTG arm (because of physician choice), compared with 17 in the EFV
arm (all due to adverse events). The SINGLE study demonstrated a
higher efficacy of DTG-based regimens compared with EFV-based
regimes (9). However, the trial included fewer than 10% of patients
with a CD4 count lower than 200 cells/mL. The current work
demonstrates that DTG-based regimens are as effective for the
treatment of patients with advanced AIDS as those starting therapy in
an earlier phase of the disease.

The early mortality rate was similar for both groups. However,
although not reaching statistical significance, the relative mortality
difference was 25% lower in the DTG group than in the EFV group.
Most of the causes of death were infections, especially bacterial ones,
and AIDS-defining illnesses. A high proportion of deaths occurred in
the first months of therapy, caused by AIDS-associated conditions.
Most of the deaths (13/21) occurred in the first 2 months of therapy
and were caused by conditions diagnosed at baseline. Only five deaths
occurred after 100 days of treatment. This reinforces the severity of
patients’ diseases at presentation and the limited effectiveness of cCART
in modifying such outcomes. In the REALITY trial, the mortality rate
in patients with a similar profile to those participants in the present
study was as high as 25%, with 18% dying before week 12. In addition,
women were significantly less likely to die in the REALITY trial, a
finding also detected in our study (13).
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A
184 consecutive
elegible participants
92 treated with 92 treated with
DTG EFV
8 died 11 died
1 changed ART 7 changed ART
8 lost to FU 7 lost to FU
75 completed 24 67 completed 24
weeks follow Up weeks follow Up
92 included in 92 included in
intention-to-treat intention-to-treat
analysis analysis
B
75 completed 24 67 completed 24
weeks follow up weeks follow Up
. 1 died
1 died
4 lost to FU 10 changed ART
8 lost to FU
70 completed 48 48 completed 48
weeks follow up weeks follow up
92 included in 70 included in 92 included in 48 included in
intention-to- per-protocol intention-to- per-protocol
treat analysis analysis treat analysis analysis
FIGURE 2
Study profile. (A) Patients’ disposition at 24 weeks. (B) Patients’ disposition at 48 weeks.

A potential explanation for the relative lower mortality rates in the
DTG group is the better immune recovery presented by patients in the
prospective cohort. Although the two cohorts were treated in different
time periods, the only change in the standard of care for PLHIV
between 2013-2016 and 2018-2021 was the replacement of EFV by
DTG as first-line therapy. In addition, the similar median CD4 count,
median viral load, and frequency of opportunistic conditions at
baseline demonstrate that groups were comparable, and no important
selection bias was detected. Although faster viral suppression is a

Frontiers in Medicine

characteristic of integrase inhibitor-based treatment, there is no
previous evidence showing a clear immunological benefit of it.
However, recent studies showed that low-level viremia as well as
viremic time are predictive of mortality in patients with HIV (14, 15).
Our findings suggest that severely ill patients can benefit from faster
virological suppression.

The safety profile of both drugs was significantly different, with
more patients changing therapy due to the onset of adverse events in
the EFV group. As expected, central nervous system-related adverse
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TABLE 2 Most frequent AIDS-related conditions at baseline, by group.

Study group
Dolutegravir (n =92) Efavirenz (n =92)
% 95%Cl % 95%Cl

Esophageal candidiasis 28 30.8% 22.0% —40.7% 25 27.5% 19.1% —37.2%
Neurotoxoplasmosis 30 32.6% 23.7% —42.6% 12 13.0% 7.3% —21.0%
P. jirovecii pneumonia 21 22.8% 15.2% —32.2% 14 15.2% 9.0% —23.6%
Bacterial pneumonia

15 16.3% 9.8% —24.8% 14 15.2% 9.0% —23.6%
(recurrent)
Tuberculosis 14 15.2% 9.0% —23.6% 16 17.4% 10.7% —26.1%
Chronic diarrhea 10 10.9% 5.7% —18.4% 15 16.3% 9.8% —24.8%
Wasting syndrome 9 9.8% 5.0% -17.1% 9 9.8% 5.0% —17.1%
Neurocryptococcosis 7 7.6% 3.5% —14.4% 3 3.3% 0.9% —8.4%
Cytomegalovirus infection 5 5.4% 2.1% —11.5% 1 1.1% 0.1% —5.0%
Disseminated histoplasmosis 5 5.4% 2.1% -11.5% 3 3.3% 0.9% —8.4%
Malignancies 4 4.3% 1.5% —10.0% 2 2.2% 0.5% —6.8%
Disseminated herpes Zoster 4 4.3% 1.5% —10.0% 0 0.0%

TABLE 3 Laboratory results at baseline and 48 weeks.

Group
Dolutegravir Efavirenz Dolutegravir Efavirenz
Mean
Mean (SD) Mean (SD) ERa N (SD) Mean (SD) = p value
Hematocrit 92 31.3(6.6) 79 31.6 (6.4) 0.75 68 413 (5.4) 37 40.7 (3.4) 0.49
Leucocytes 92 5.305(3463) 83 4.821 (3,133) 0.34 67 5,448 39 5,705 (1,927) 043
(1,375)
Platelets 92 237.157 (119.275) 84 | 246,407 (123,674) 0.61 67 232,700 38 | 227,716(80,742) 0.74
(68,044)
Creatinine 92 0.95 (0.62) 76 0.98 (1.39) 0.85 65 0.97 (0.22) 33 0.86 (0.19) 0.02
Glucose 86 99.7 (23.8) 50 92.6 (21) 0.08 63 95.3 (21.9) 31 91.4 (20.9) 041
AST 79 168.0 (101) 40 180.6 (84.5) 0.50 66 1285 (64.5) 29 187.5 (116.8) 0.02
ALT 92 102.1 (474.2) 81 74.2 (113.9) 0.61 68 28.5 (12.9) 36 29.7 (16.5) 0.69
Cholesterol total | 92 77.8 (145.7) 80 76.0 (118.8) 0.93 68 30.6 (19.9) 36 30.6 (19.3) 0.99
HDL 80 159.6 (50.6) 40 167.9 (109.6) 0.57 64 167.9 (36.5) 32 188.7 (50) 0.04
LDL 79 33.7(15.1) 40 26.4(13.7) 0.01 64 45.0 (31.8) 32 44.8 (17.9) 0.98
Triglycerides 75 93.5 (36.5) 39 90.8 (40.5) 0.72 62 1032(32.8) 26 110.9 (39.9) 0.35
VLDL 75 32,7 (18.3) 36 37.9 (16.3) 0.15 63 26.2 (13.5) 26 35.2(18) 0.01
Alkaline 86 294.9 (312.9) 56 347.9 (488.7) 0.43 61 203.9 14 256.1 (138.2) 0.18
Phosphatase (129.9)
events were the most frequent cause of therapy change in the EFV The difference in laboratory results for both groups after 48 weeks

group. In the NAMSAL study, the frequency of adverse events was ~ was limited to cholesterol/triglycerides changes that were significantly
similar for patients using DTG or a lower dose (400 mg) of EFV (16).  higher in the EFV group, while mean creatinine levels were slightly
A similar result was observed in the ADVANCE study that compared ~ higher in the DTG group. However, the detected changes were not
two DTG-based regimens (containing tenofovir disoproxil or clinically relevant and were in accordance with the safety profiles of
tenofovir alafenamide) versus efavirenz plus tenofovir and  both drugs observed in previous studies.

emtricitabine (17). Repeatedly, most of the patients included in these The proportion of patients lost to follow-up was higher (15.2%) in
trials had a higher baseline CD4 cell count than those included in the ~ the EFV group compared to the DTG group (10.9%); however, the
present study. difference did not reach statistical significance. Although moving to
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TABLE 4 Patients’ outcomes at 48 weeks, according to treatment group.

10.3389/fmed.2024.1302710

Study group
Dolutegravir Efavirenz
95%Cl 95%Cl

Viral load <200
copies/mL. 68 73.9% 64.3% —82.0% 44 49.4% 39.2% —=59.7%
Viral load <50

63 68.5% 58.5% —77.3% 40 44.4% 34.5% —54.8%
copies/mL
Viral load <50
copies/mL (per 63 90.0% 81.4% —95.4% 40 83.3% 71.0% —91.8%
protocol)
Deaths 9 9.8% 5.0% —-17.1% 12 13.0% 7.3% —21.0%
ART modification 1 1.1% 0.1% —5.0% 17 18.5% 11.6% —27.3%
Lost to follow-up 12 13.0% 7.3% —21.0% 15 16.3% 9.8% —24.8%
CD4>200 cells/mm3 41 44.6% 34.7% —54.8% 27 29.3% 20.8% —39.2%

#p <0.001, Pearson chi-square test (ITT, M-F).
TABLE 5 Frequency and causes of death during the study period, by group.

Cause of death DTG N (%) EFV N (%) Total (%)
Bacterial infection 3(33.3) 5(41.7) 8(38.1)
Neurotoxoplasmosis 4 (44.4) 1(8.3) 5(23.8)
P, jirovecii pneumonia 1(11.1) 0 1(4.8)
Disseminated strongyloidiasis 1(11.1) 0 1(4.8)
Central nervous system lymphoma 0 1(83) 1(4.8)
Metastatic anal cancer 0 1(8.3) 1(4.8)
Disseminated histoplasmosis 0 1(8.3) 1(4.8)
Disseminated tuberculosis 0 1(8.3) 1(4.8)
Neurosyphilis 0 1(8.3) 1(4.8)
Neurotuberculosis 0 1(8.3) 1(4.8)
Anaphylactic shock 0 1(8.3) 1(4.8)
Total 9(9.8) 12 (13.0) 21(11.4)

another city or other referral center for HIV is a common reason for
not attending the scheduled evaluations, missed clinic visits are
independently associated with all-cause mortality (18, 19). In Brazil,
retention in care at 12 months remains a problem, with a loss of 15%
of patients initiating ART (according to the Brazilian Ministry of
Health), and the absence of a reliable way to trace them when they do
not attend the visits is a main challenge (20).

Despite the advances in HIV treatment, in Brazil, 27% of
patients had a late diagnosis of HIV infection in 2021 (CD4 <200
cells/mm?®) (1, 20). Among patients starting ART in 2020, only 78%
had an adequate adherence to therapy, and 9% were lost to
follow-up. Early access to care, higher educational level, and higher
income were factors predictive for better retention to care in a
referral HIV center in Rio de Janeiro (21). Another study in the
same setting showed that the level of early retention in care was
lower for patients with lower socioeconomic conditions and
advanced disease (22). The lost-to-follow-up rate was 20%, and it
was associated with an overall early mortality rate of 8%. Although
such rates are like those detected in the present study, the cited
study included all patients attended in the referral site, with a large
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proportion of them engaging with care at earlier stages of
HIV infection.

Our study has some limitations, such as the use of historical
controls (which is a potential risk of bias) and the small sample size.
Moreover, the retrospective collection of adverse events could not
accurately reflect the real incidence/severity of them. However, we had
two comparable groups of patients, from several Brazilian regions,
with similar clinical and immunological characteristics at entry, who
were attended in referral centers for AIDS care, reducing the risk of
selection bias. In addition, we used the standard of care for PLHIV
recommended by the Brazilian guidelines during the two study
periods (23). Due to the changes in the Brazilian recommendations
for antiretroviral therapy in recent years, it would not be possible to
use a contemporary control group. The small sample size could also
limit our capacity to detect mortality differences; however, due to the
exploratory design of the study and the difficulties in recruiting
patients with advanced disease, it was not possible to expand the
number of included patients.

Our findings demonstrate that a DTG-based regimen is more
effective than the regimen based on EFV for the treatment of severely
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Weeks of follow-up

Hazard ratio for any-cause interruption of therapy (including death) (A) or any-cause death (B), by treatment group. p = 0.002 in the log-rank (Mantel-
Cox) test; Hazard ratio = 0.44 (95%Cl: 0.26—-0.73). p = 042 in the log-rank (Mantel-Cox) test; Hazard ratio = 0.70 (95%Cl: 0.30-1.66).
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ill patients with AIDS, with a higher rate of virological suppression,
higher treatment durability, and better immune restoration. Although
the higher frequency of neurotoxoplasmosis and P jirovecii
pneumonia (two severe opportunistic infections) in the DTG group
could increase the mortality rate in this group, no such occurrences
were reported in this group. This reinforces the current
recommendations of most guidelines for the use of DTG-based
regimens as first-line therapy for ART-naive AIDS patients, especially
for those with advanced disease.

Data availability statement

The datasets presented in this study can be found in online
repositories. The names of the repository/repositories and accession
number(s) can be found at: https://fbai.org.br.

Frontiers in Medicine

Ethics statement

The studies involving humans were approved by Comité de étic
em Pesquisa da Maternidade Climerio de Oliveira - Universidade
Federal da Bahia. The studies were conducted in accordance with the
local legislation and institutional requirements. The participants
provided their written informed consent to participate in this study.

Author contributions

CB: Conceptualization, Funding acquisition, Investigation,
Methodology, Project administration, Supervision, Validation,
Writing - original draft, Writing - review & editing. ML: Investigation,
Supervision, Validation, Writing — review & editing. ES: Investigation,
Supervision, Validation, Writing - review & editing. MB: Investigation,

frontiersin.org


https://doi.org/10.3389/fmed.2024.1302710
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://fbai.org.br

Brites et al.

Supervision, Validation, Writing - review & editing. GP: Investigation,
Validation, Writing - review & editing. PA: Investigation, Validation,
Writing - review & editing. EL: Data curation, Investigation,
Supervision, Validation, Writing — review & editing. LL-K: Formal
analysis, Validation, Writing - review & editing. EN: Formal analysis,
Methodology, Validation, Writing - review & editing.

Funding

The author(s) declare financial support was received for the research,
authorship, and/or publication of this article. This study received funding
from GSK, through an Investigator Initiative Study [GSK 207925]. CB has
received Research Grants (Merck, Pfizer, and Glaxo Smith-Kline),
participated in Advisory board (Merck, GSK, and Gilead) and in Speaker’s
bureau (Merck, GSK, and Gilead). The funder was not involved in the
study design, collection, analysis, interpretation of data, the writing of this
article or the decision to submit it for publication.

Acknowledgments

We thank Roberto Zajdenverg, Head of Scientific Affairs and
Carolina de Andrade Barbosa, Clinical Development Coordinator

References

1. UNAIDS Global AIDS Monitoring, (2021). Available at: https://aidsinfo.unaids.org/

2. Mollel GJ, Moshi L, Hazem H, Eichenberger A, Kitau O, Mapesi H, et al. Causes of
death and associated factors over a decade of follow-up in a cohort of people living with
HIV in rural Tanzania. BMC Infect Dis. (2022) 22:37. doi: 10.1186/512879-021-06962-3

3. Mohammadi Y, Mirzaei M, Shirmohammadi-Khorram N, Farhadian M. Identifying
risk factors for late HIV diagnosis and survival analysis of people living with HIV/AIDS
in Iran (1987-2016). BMC Infect Dis. (2021) 21:390. doi: 10.1186/s12879-021-06100-z

4. Late Presentation Working Groups in EuroSIDA and COHERE. Estimating the
burden of HIV late presentation and its attributable morbidity and mortality across
Europe 2010-2016. BMC Infect Dis. (2020) 20:1-11. doi: 10.1186/s12879-020-05261-7

5. Gupta A, Nadkarni G, Yang WT, Chandrasekhar A, Gupte N, Bisson GP, et al. Early
mortality in adults initiating antiretroviral therapy (ART) in low- and middle-income
countries (LMIC): a systematic review and meta-analysis. PLoS One. (2011) 6:¢28691.
doi: 10.1371/journal.pone.0028691

6. Panel on Antiretroviral Guidelines for Adults and Adolescents. Guidelines for the
Use of Antiretroviral Agents in Adults and Adolescents with HIV. Department of Health
and Human Services. Available at: https://clinicalinfo.hiv.gov/en/guidelines/adult-and-
adolescent-arv (Accessed March 08, 2022).

7. EACS Guidelines version 11.0, (2021). Available at: https://www.eacsociety.org/
media/final2021eacsguidelinesv11.0_oct2021.pdf

8. WHO. Updated recommendations on HIV prevention, infant diagnosis,
antiretroviral initiation and monitoring, (2021).

9. Walmsley SL, Antela A, Clumeck N, Duiculescu D, Eberhard A, Gutiérrez F, et al.
DTG plus abacavir-lamivudine for the treatment of HIV-1 infection. N Engl ] Med.
(2013) 369:1807-18. doi: 10.1056/NEJMoal215541

10. Molina JM, Clotet B, van Lunzen J, Lazzarin A, Cavassini M, Henry K, et al. Once-
daily DTG is superior to once-daily darunavir/ritonavir in treatment-naive HIV-1-
positive individuals: 96-week results from FLAMINGO. ] Int AIDS Soc. (2014) 17:19490.
doi: 10.7448/1AS.17.4.19490

11. Meireles MV, Pascom ARP, Duarte EC, McFarland W. Comparative effectiveness
of first-line antiretroviral therapy: results from a large real-world cohort after the
implementation of DTG. AIDS. (2019) 33:1663-8. doi: 10.1097/QAD.0000000000002254

12. Amorim MAS, Miranda DB, Cabral RC, Batista AVM. Clinical and epidemiological
profile of patients with HIV/AIDS hospitalized at the hospital for reference in the state
of Bahia, Brazil. Rev. Enferm. UFPE online. (2011) 5:1475-82. doi: 10.5205/
reuol.1262-12560-1-LE.0506201122

13. Siika A, McCabe L, Bwakura-Dangarembizi M, Kityo C, Mallewa J, Berkley J, et al.
Late presentation with HIV in Africa: phenotypes, risk, and risk stratification in the
REALITY trial. Clin Infect Dis. (2018) 66:5140-6. doi: 10.1093/cid/cix1142

Frontiers in Medicine

10.3389/fmed.2024.1302710

(GSK, Brazil) and Dannae Brown, Head of Global Collaborative
Studies Group, and Bryn Jones, Global Medical Lead Dolutegravir
(ViiV Healthcare, UK) for their decisive support that allowed us to
develop this study.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

The author(s) declared that they were an editorial board member
of Frontiers, at the time of submission. This had no impact on the peer
review process and the final decision.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or claim
that may be made by its manufacturer, is not guaranteed or endorsed
by the publisher.

14. Mesic A, Decroo T, Mar HT, Jacobs BKM, Thandar MP, Thwe T'T, et al. Viraemic-
time predicts mortality among people living with HIV on second-line antiretroviral
treatment in Myanmar: a retrospective cohort study. PLoS One. (2022) 17:PMC9337705.
doi: 10.1371/journal.pone.0271910

15. Yu H, Yang Y, Cao D, Zhao Y, Jin C, Sun H, et al. Association of low-level viremia
with mortality among people living with HIV on antiretroviral therapy in Dehong,
Southwest China: a retrospective cohort study. HIV Med. (2022) 24:37-45. doi: 10.1111/
hiv.13320

16. Calmy A, Tovar Sanchez T, Kouanfack C, Mpoudi-Etame M, Leroy S, Perrineau S,
et al. New antiretroviral and monitoring strategies in HIV-infected adults in low-income
countries (NAMSAL) ANRS 12313 study group. Dolutegravir-based and low-dose
efavirenz-based regimen for the initial treatment of HIV-1 infection (NAMSAL): week
96 results from a two-group, multicentre, randomized, open label, phase 3 non-
inferiority trial in Cameroon. Lancet HIV. (2020) 7:¢677-87. doi: 10.1016/
$2352-3018(20)30238-1

17. Venter WDE, Sokhela S, Simmons B, Moorhouse M, Fairlie L, Mashabane N, et al.
Dolutegravir with emtricitabine and tenofovir alafenamide or tenofovir disoproxil
fumarate versus efavirenz, emtricitabine, and tenofovir disoproxil fumarate for initial
treatment of HIV-1 infection (ADVANCE): week 96 results from a randomized, phase
3, non-inferiority trial. Lancet HIV. (2020) 7:¢666-76. doi: 10.1016/
$2352-3018(20)30241-1

18. Mugavero MJ, Westfall AO, Cole SR, Geng EH, Crane HM, Kitahata MM, et al.
Beyond core indicators of retention in HIV care: missed clinic visits are independently
associated with all-cause mortality. Clin Infect Dis. (2014) 59:1471-9. doi: 10.1093/cid/
ciu603

19. Kay ES, Batey DS, Westfall AO, Christopoulos K, Cole SR, Geng EH, et al.
Compound retention in care and all-cause mortality among persons living with human
immunodeficiency virus. Open forum. Infect Dis. (2019) 6:0fz120. doi: 10.1093/ofid/
0fz120

20. Brasil, Ministério da Satude. Painel de Indicadores epidemioldgicos. Available at:
www.aids.gov.br/pt-br/gestores/painel-de-indicarores-epidemiologicos,  (Accessed
March 15, 2022).

21. Silva DS, de Boni RB, Lake JE, Cardoso SW, Ribeiro S, Moreira R, et al. Retention
in early care at an HIV outpatient Clinic in Rio de Janeiro, Brazil, 2000-2013. AIDS
Behav. (2016) 20:1039-48. doi: 10.1007/s10461-015-1235-3

22. Teixeira da Silva DS, Luz PM, Lake JE, Cardoso SW, Ribeiro S, Moreira R, et al.
Poor retention in early care increases risk of mortality in a Brazilian HIV-infected
clinical cohort. AIDS Care. (2017) 29:263-7. doi: 10.1080/09540121.2016.1211610

23. Brasil. Ministério da Saude. Protocolo Clinico e Diretrizes Terapéuticas para Manejo
da Infeccdo pelo HIV em Adultos. Brazil: Ministerio da Saude (2018).

frontiersin.org


https://doi.org/10.3389/fmed.2024.1302710
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://aidsinfo.unaids.org/
https://doi.org/10.1186/s12879-021-06962-3
https://doi.org/10.1186/s12879-021-06100-z
https://doi.org/10.1186/s12879-020-05261-7
https://doi.org/10.1371/journal.pone.0028691
https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv
https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv
https://www.eacsociety.org/media/final2021eacsguidelinesv11.0_oct2021.pdf
https://www.eacsociety.org/media/final2021eacsguidelinesv11.0_oct2021.pdf
https://doi.org/10.1056/NEJMoa1215541
https://doi.org/10.7448/IAS.17.4.19490
https://doi.org/10.1097/QAD.0000000000002254
https://doi.org/10.5205/reuol.1262-12560-1-LE.0506201122
https://doi.org/10.5205/reuol.1262-12560-1-LE.0506201122
https://doi.org/10.1093/cid/cix1142
https://doi.org/10.1371/journal.pone.0271910
https://doi.org/10.1111/hiv.13320
https://doi.org/10.1111/hiv.13320
https://doi.org/10.1016/S2352-3018(20)30238-1
https://doi.org/10.1016/S2352-3018(20)30238-1
https://doi.org/10.1016/S2352-3018(20)30241-1
https://doi.org/10.1016/S2352-3018(20)30241-1
https://doi.org/10.1093/cid/ciu603
https://doi.org/10.1093/cid/ciu603
https://doi.org/10.1093/ofid/ofz120
https://doi.org/10.1093/ofid/ofz120
http://www.aids.gov.br/pt-br/gestores/painel-de-indicarores-epidemiologicos
https://doi.org/10.1007/s10461-015-1235-3
https://doi.org/10.1080/09540121.2016.1211610

	Outcomes of severely ill patients with AIDS treated with efavirenz or dolutegravir: a multicenter, observational study
	Introduction
	Methods
	Study design and participants
	Inclusion criteria
	Procedures
	Statistical analysis

	Results
	Discussion
	Data availability statement
	Ethics statement
	Author contributions

	References

