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Abstract

Background
Neuropsychiatric adverse events (NPAEs) associated with dolutegravir (DTG) represent a challenge for
clinical retention in people living with HIV (PWH), particularly among those with pre-existing mental
health conditions. We aimed to compare the psychiatric safety, tolerability, and virological efficacy of
DTG versus darunavir/cobicistat (DRV/c), both combined with tenofovir disoproxil
fumarate/emtricitabine (TDF/FTC), in treatment-naive adults with baseline neuropsychiatric
vulnerabilities.

Methods
MORFEO was a phase IV, randomized, open-label, active-controlled trial conducted in Mexico. Naive adult
males presenting with baseline vulnerabilities across standardized scales (ISI, PHQ-9, HADS, PSQI) were
assigned (1:1) to DTG vs DRV/c + TDF/FTC for 24 weeks. Longitudinal psychometric trajectories,
virological suppression (RNA HIV-1 < 50 copies/mL), safety, and predictors of discontinuation were
evaluated.

Results
Fifty-three male participants were randomized. Allocation to DTG (RR = 2.23, 95% CI: 1.62–3.07; P = 
0.023) and severe baseline insomnia (ISI ≥ 15: RR = 9.6, 95% CI: 1.04–90.1; P = 0.031) independently
predicted treatment discontinuation. Intragroup repeated-measures analyses showed that DRV/c
conferred broad, sustained stabilization across all psychometric domains, including depressive
symptoms (HADS-D: P < 0.001), sleep duration (P = 0.031), and daytime dysfunction (P = 0.044).
Conversely, the DTG arm failed to achieve significant improvements in HADS-D, sleep duration, or
daytime dysfunction.

Conclusions
In treatment-naive PWH with baseline neuropsychiatric vulnerabilities, both regimens achieved high,
comparable 24-week virological suppression and reduced general distress. However, DRV/c showed a
more uniform longitudinal stabilization across depressive symptoms, sleep duration, and daytime
functioning, alongside fewer discontinuations than DTG. Baseline mental health screening is essential to
tailor initial ART and safeguard treatment retention.

Trial registration
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Clinical Trials identifier R20243502050

Background
The management of human immunodeficiency virus (HIV) infection has undergone a paradigmatic
evolution with the advent of combination antiretroviral therapy (ART), achieving sustained viral
suppression and a dramatic improvement in life expectancy (1). In contemporary international
guidelines, integrase strand transfer inhibitors (INSTIs), such as dolutegravir (DTG), have established
themselves as first-line components due to their high genetic barrier, rapid plasma viral load clearance,
and a favorable drug interaction profile (2). However, the widespread adoption of INSTI-based regimens
in real-world clinical practice has revealed an unforeseen incidence of neuropsychiatric adverse events
(NPAEs), which substantially compromise the quality of life and treatment adherence in in people living
with HIV (PLWH) (3). These effects frequently include insomnia, anxiety, generalized depression and,
critically alarming, suicidal ideation or the exacerbation of pre-existing emotional labilities (4). The
variability reported in the scientific literature suggests that the real-world impact of these
neuropsychiatric manifestations differs significantly between controlled clinical trials and real-world
observational populations (5).

Several cohort and meta-analyses studies have described the central nervous system toxicity associated
with DTG compared to other therapeutic classes. In this context, INSTIs exhibit variable penetration into
brain tissue and can induce direct neurotoxicity mechanisms via mitochondrial dysfunction and oxidative
stress in astrocytic models (6). Furthermore, clinical investigations have emphasized that the
discontinuation of DTG-based regimens due to central nervous system toxicity is significantly higher
than originally reported in drug registration trials, particularly among female patients and older adults (7,
8, 9). For their part, Mata-Marín and cols. (10) have evidenced the high prevalence of underlying mental
health disorders in PLWH prior to initiating antiretroviral therapy in the Latin American epidemiological
context. These observations raise the imperative need to meticulously evaluate each patient's baseline
mental health profile to optimize initial regimen selection (11).

In light of the concerns surrounding INSTI use, regimens based on boosted protease inhibitors (PI/b),
such as darunavir with cobicistat (DRV/c) or non-nucleoside reverse transcriptase inhibitors (NNRTIs) as
Doravirine (DOR), offer a robust therapeutic alternative in complex psychiatric scenarios (11). Unlike
INSTIs, DRV/c or DOR/Lamivudine/Tenofovir (DOR/3TC/TDF) regimens show distinct biological
interactions that rarely induce sleep-wake cycle disorders or acute mood destabilization (12).
Nonetheless, the concurrent use of nucleoside reverse transcriptase inhibitors, such as the fixed-dose
combination of tenofovir disoproxil fumarate and emtricitabina (TDF/FTC), introduces additional
variables due to the potential risk of renal tubular toxicity and alterations in bone mineral density (13).
Despite these well-documented metabolic effects, the cognitive and psychic stability conferred by the
DRV/c regimen may outweigh peripheral risks in selected populations with pre-existing baseline
psychiatric symptomatology (14).
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Clinical decision-making in antiretroviral therapy-naïve patients who already present with prior
neuropsychiatric symptomatology remains a critical challenge that is rarely addressed in large-scale
randomized clinical trials. Current scientific literature highlights a clear dichotomy between virological
efficacy and comprehensive patient tolerability, emphasizing the urgency of controlled and targeted
clinical studies in this vulnerable population (15). Accurately understanding the underlying
pathophysiological mechanisms, early discontinuation rates, and the actual need for concomitant
pharmacological interventions—such as antidepressants or anxiolytics—is indispensable to guide future
therapeutic guidelines (16, 17). The rigorous analysis of standardized clinical scales for depression,
anxiety, and insomnia at 12 and 24 weeks provides an objective scientific foundation to delineate the
true impact of these antiretroviral strategies on the patient's mental health (18). In this study, we
compared the psychiatric safety, tolerability, and virological efficacy of DTG versus darunavir/cobicistat
(DRV/c), both combined with tenofovir disoproxil fumarate/emtricitabine (TDF/FTC), in treatment-naive
adults with baseline neuropsychiatric symptomatology.

Material and methods

Study design and patients
The MORFEO study was designed as a phase IV, open-label, randomized, parallel-group, active-controlled,
monocentric clinical trial conducted at the HIV Clinic of the Hospital de Infectología, Centro Médico
Nacional "La Raza," Instituto Mexicano del Seguro Social (IMSS) in Mexico City, Mexico. The trial aimed
to evaluate longitudinal changes in standardized neuropsychiatric scales over a 24-week therapeutic
period.

Eligible participants consisted of adult patients (  years of age) with documented human
immunodeficiency virus type 1 (HIV-1) infection who were completely naive to combination antiretroviral
therapy (cART). To ensure adequate organ function and baseline physical safety prior to exposure, an
estimated glomerular filtration rate (eGFR)  was strictly required. Candidate patients
had to present clear evidence of baseline neuropsychiatric vulnerabilities, verified by specific scoring
thresholds across a comprehensive battery of validated psychometric instruments. Patients meeting at
least two of the following criteria at the screening phase included: an Insomnia Severity Index (ISI) score
above 8; a Patient Health Questionnaire-9 (PHQ-9) score above 9; a Hospital Anxiety and Depression
Scale-Anxiety subscale (HADS-A) score above 11; a Hospital Anxiety and Depression Scale-Depression
subscale (HADS-D) score above 11; or Pittsburgh Sleep Quality Index (PSQI) score above 5.

Patients with any of the following criteria at the screening phase were excluded from enrollment: active
use of antidepressants or anxiolytic pharmacotherapy prior to ART initiation; known hypersensitivity or
formal medical contraindications to second-generation INSTIs or boosted PIs; active coinfection with the
hepatitis C virus (HCV); or the baseline documentation of major resistance mutations to any component
of the selected antiretroviral regimens.

≥ 18

> 60\:mL/min
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Participants were withdrawn prior to the final analysis if they formally withdrew their informed consent,
lost their institutional social security rights, experienced severe drug-related toxicities necessitating
treatment suspension, or developed active tuberculosis or other acute opportunistic infections requiring
modification of the background ART.

Randomization
Participants were assigned to one of the two active therapeutic arms using a simple, unrestricted
randomization paradigm (1:1 ratio). Treatment assignment was performed utilizing an automated,
secure digital allocation platform (MEDSHARING: Randomizer for Clinical Trials) to ensure strict
allocation concealment. Due to the open-label nature of the trial, necessitated by the distinct
administrative multi-tablet presentations within the institutional formulary, neither the investigators nor
the patients were masked to the assigned drug regimen after allocation.

Procedures
At the baseline visit (week 0), comprehensive demographic data, clinical history, smoking and alcohol
habits, and recreational drug use histories were systematically documented. Standardized laboratory
assessments were performed, including the quantification of plasma HIV-1 RNA viral load by real-time
reverse transcription polymerase chain reaction (RT-qPCR), absolute CD4 + T-lymphocyte counts via flow
cytometry, and baseline biochemical profiles. Prior to the administration of the first dose of ART, all
participants underwent a comprehensive, mandatory baseline evaluation by the specialized hospital
psychiatry service. Baseline neuropsychiatric vulnerabilities included: severe depressive symptoms
(HADS D ≥ 11 or PHQ-9 ≥ 15 points), anxiety (HADS A ≥ 11 points), suicidality (answer 9 of PHQ-9 ≥ 1
point), and poor sleep quality measured by PSQI ≥ 8 points.

Patients randomized to the experimental arm received a second-generation INSTI-based regimen
consisting of dolutegravir (  once daily) co-administered with a fixed-dose combination of
tenofovir disoproxil fumarate ( ) and emtricitabine ( ) (DTG + TDF/FTC). Patients
randomized to the active control group received a boosted protease inhibitor-based regimen consisting
of darunavir ( ) co-formulated with cobicistat ( ) once daily, combined with the same
fixed-dose nucleoside backbone of tenofovir disoproxil fumarate and emtricitabine (DRV/c + TDF/FTC).
Both regimens utilized drugs provided directly through the standard institutional formulary of the IMSS.

Longitudinal follow-up was performed at weeks 4 and 12 post-initiation. At each clinical intersection,
patients completed a standardized battery of supervised, self-reported psychometric questionnaires to
monitor the evolution of neuropsychiatric symptoms:

50\:mg

300\:mg 200\:mg

800\:mg 150\:mg
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1. Insomnia Severity Index (ISI): A 7-item instrument insomnia scored from 0 to 4 per item (range 0–
28) measuring the severity of sleep-onset, maintenance, and early awakening difficulties.

2. Patient Health Questionnaire-9 (PHQ-9): A 9-item tool reflecting the DSM-5 diagnostic criteria for
major depressive disorder, graded from 0 to 3 per item to quantify depressive symptom severity.

3. Hospital Anxiety and Depression Scale (HADS): A 14-item scale divided into two distinct 7-item
subscales (HADS-A and HADS-D) scored from 0 to 3 per item to specifically detect clinically
significant states of anxiety and depression in somatically ill patients.

4. Pittsburgh Sleep Quality Index (PSQI): A 19-item questionnaire evaluating seven clinical domains of
sleep components over a 1-month recall period, generating a global score where  points
represented severe sleep disturbances.

Adherence, development of clinical adverse events, and changes in concurrent medication—with
particular focus on the emergent need for exogenous psychotropic drugs such as antidepressants or
anxiolytics—were systematically captured. Any participant exhibiting a substantial clinical worsening on
the psychometric scales or reporting significant distress was immediately referred for prioritized
psychiatric intervention. In the event of intolerable or severe central nervous system toxicities, an
immediate modification of the antiretroviral regimen was executed as a safety mandate.

Outcomes
The primary objective of the study was to evaluate the longitudinal change in standardized
neuropsychiatric severity scale scores (specifically ISI, PHQ-9, HADS-A, HADS-D, and PSQI) from baseline
to week 12 and 24 of continuous antiretroviral therapy.

Secondary clinical outcomes included:

The absolute proportion of patients requiring a treatment modification or discontinuation due to
drug-related toxicities or virological criteria within 24 weeks.

The identification of independent baseline demographic, behavioral, or viro-immunological risk
factors associated with significant changes in neuropsychiatric scale scores.

The incidence of patients developing severe, clinically meaningful categories of insomnia (ISI ≥ 15),
depression (PHQ-9 ≥ 15), or pathological anxiety/depression (HADS subscales ≥ 11) at the end of
follow-up.

Virological efficacy, defined as the proportion of patients achieving plasma HIV-1 RNA < 50
copies/mL at week 12 and 24, alongside immunologic recovery measured by the absolute gain in
CD4 + T-cell counts.

Statistical analysis
The total sample size was calculated using the standard formula for comparing two parallel samples of
equal size. Assuming an alpha error of 0.05, a statistical power of 80% (β = 0.20), and a prespecified 20%

≥ 8
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attrition rate during the short-term follow-up period, the initial required sample size of 80 randomized
individuals.

All statistical procedures were performed using IBM SPSS Statistics software version 20.0. Descriptive
analytics involved calculating percentages and absolute frequencies for categorical data. Quantitative
variables will first undergo formal normality testing utilizing the Kolmogorov-Smirnov test. Normally
distributed continuous parameters were expressed as means with standard deviations (±SD), whereas
non-normally distributed metrics were summarized as medians with interquartile ranges (IQRs).

Intragroup longitudinal analysis comparing psychometric score changes from baseline to weeks 4 12
and 24 were conducted using the paired Student’s t-test for parametric data or the Wilcoxon signed-rank
test for non-parametric structures. Intergroup comparisons between the DTG + TDF/FTC and DRV/c + 
TDF/FTC arms regarding quantitative psychometric scores were evaluated via the independent Student’s
T-test or the Mann-Whitney U-test, as appropriate. Proportions of clinical outcomes and categorical
scale conversions were analyzed using the Chi-squared test or Fisher’s exact test. Predictors of
antiretroviral discontinuation due to neuropsychiatric adverse events were evaluated using univariate
cross-tabulations. Relative risks (RRs) and corresponding 95% confidence intervals (95% CIs) were
estimated. Between-group categorical comparisons were assessed using Fisher's exact test to
accommodate sparse data distributions. Due to the low overall number of discontinuation events (n = 6)
and sparse-data separation across treatment arms, standard multivariable logistic regression via
maximum likelihood was precluded to prevent small-sample bias, non-convergence, and inflated
standard errors. Statistical significance was established at a two-tailed P < 0.05.

Although the initial protocol-defined sample size target was 80 participants (40 per arm), the trial was
prematurely discontinued after randomizing 53 patients (DTG + TDF/FTC, n = 27; DRV/c + TDF/FTC, n = 
26). Recruitment challenges arose from the stringent baseline psychometric threshold requirements and
patient reluctance to initiate multi-tablet regimens given the widespread availability of single-tablet
regimens (STRs) in clinical practice. Furthermore, enrollment was closed early in consideration of
participant safety following an imbalance in premature treatment discontinuations driven by emergent
neuropsychiatric adverse events within the dolutegravir arm. With an effective sample size of 53
individuals, the post-hoc achieved statistical power to detect moderate-to-large longitudinal effect
across the primary psychometric endpoints was approximately 62%–65% at a two-tailed alpha of 0.05.

Results

Participants characteristics
A total of 65 treatment-naive adult patients living with HIV-1 were screened, and 53 were formally
randomized and allocated to either the DTG + TDF/FTC arm, n = 27 (50.9%) or the DRV/c + TDF/FTC arm,
n = 26 (49.1%). Baseline demographic, behavioral, and clinical characteristics were well-balanced across
both therapeutic groups, with no statistically significant differences observed (all ).P > 0.05
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The overall study population exhibited a mean age of 27 (±6) years old, and biological sex at birth was
male in all the participants.

At enrollment, the median baseline CD4 + T-lymphocyte count was 303 (IQR 167–404) cells/ L, and the
median plasma HIV-1 RNA viral load was 31470 (IQR 8280-107987). According to the CDC clinical
staging classification, 21 (39.6%) patients presented at Stage 1, 24 (45.2%) at Stage 2, and 8 (15%) at
Stage 3.

Per inclusion criteria, all enrolled participants demonstrated baseline neuropsychiatric vulnerabilities,
fulfilling at least two standardized psychometric scale entry thresholds. The mean baseline scores for
the entire cohort were 12 (±3) for the Insomnia Severity Index (ISI), 13 (±5) for the Patient Health
Questionnaire-9 (PHQ-9), 10 (±3) for the HADS-A, 8 (±3) for the HADS-D and 10 (±3) for PSQI. No
significant baseline intergroup imbalances were detected regarding specific neuropsychiatric indicators
or psychiatric comorbidities (P > 0.05) (Table 1).

μ
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Table 1
Baseline Characteristics (N = 53)

Variable DRV/c + TDF/FTC n = 
26

DTG + TDF/FTC n = 
27

P value

Age (years); mean (SD) 28.6 (7.2) 26.1 (4.6) 0.288

Ethnicity; n (%)

Latin American 26 (100%) 27 (100%)  

Weight (kg); median (IQR) 66.0 (59.2–71.3) 62.9 (57.4–69.9) 0.135

Total cholesterol (mg/dL); median
(IQR)

137.0 (127.0-182.5) 125.0 (111.0-147.0) 0.028

HDL-cholesterol (mg/dL); median
(IQR)

39.0 (32.5–45.5) 38.0 (28.0–43.0) 0.193

Tryglicerides (mg/dL); median (IQR) 117.5 (62.5) 132.5 (88.9) 0.965

Glucose (mg/dL); median (IQR) 87.0 (80.0-90.5) 87.0 (82.0–90.0) 0.986

Creatinine (mg/dL); median (IQR) 0.89 (0.77–0.94) 0.87 (0.79–0.96) 0.915

AST (IU/dL); median (IQR) 29.0 (24.5–39.0) 27.0 (23.0–40.0) 0.922

ALT (IU/dL); mean (SD) 31.5 (14.2) 35.7 (29.2) 0.557

GGT (IU/dL); mean (SD) 32.1 (26.7) 29.8 (25.6) 0.932

CD4 + cells count; median (IQR) 297.0 (164.5-406.2) 303.0 (165.0-419.0) 0.838

HIV-1 RNA viral load (copies/mL);
median (IQR)

63,543 (18,589 − 
117,911)

23,417 (4,756 − 
98,301)

0.130

Neuropsychiatric comorbidities

HADS A; median (IQR) 11.0 (6.7–13.0) 11 (9.0–13.0) 0.610

HADS D; median (IQR) 9.0 (7.2–11.0) 8.0 (6.0–10.0) 0.124

ISI; median (IQR) 12.0 (10.0–17.0) 12.0 (9.0–16.0) 0.377

PHQ-9; median (IQR) 13.5 (8.0-16.2) 14.0 (9.0–18.0) 0.515

IQR: interquartile ranges; SD: standard deviation; kg: kilograms; mg: milligrams; IU: international units;
dL: deciliter; mL: milliliter; HADS: Hospital Anxiety and Depression Scale (D: depression; A: anxiety);
ISI: Insomnia Severity Index; PHQ-9: Patient Health Questionnaire-9; DRV/c: darunavir/cobicistat;
DTG: dolutegravir; TDF/FTC: tenofovir disoproxil fumarate/emtricitabine. HIV: human
immunodeficiency virus; RNA: viral load.

*Mann Whitney U-test

**Student T test

***Chi Square test
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Variable DRV/c + TDF/FTC n = 
26

DTG + TDF/FTC n = 
27

P value

Suicidality (PHQ-9); n (%) 9 (34%) 15 (55%) 0.170

PSQI; median (IQR) 10.5 (8.0–13.0) 10.0 (8.0–13.0) 0.971

Sleep quality; median (IQR) 2 (1–2) 1 (1–2) 0.575

Sleep latency; median (IQR) 1 (1–2) 2 (1–3) 0.919

Sleep duration; median (IQR) 1 (1–2) 2 (1–2) 0.196

Habitual sleep efficiency; median
(IQR)

0 (0–2) 0 (0–1) 0.866

Sleep disturbance; median (IQR) 2 (1–2) 2 (1–2) 0.866

Use of sleeping medication; median
(IQR)

0 (0-1.25) 0 (0–1) 0.949

Daytime dysfunction; median (IQR) 2 (1–2) 2 (1–2) 0.666

IQR: interquartile ranges; SD: standard deviation; kg: kilograms; mg: milligrams; IU: international units;
dL: deciliter; mL: milliliter; HADS: Hospital Anxiety and Depression Scale (D: depression; A: anxiety);
ISI: Insomnia Severity Index; PHQ-9: Patient Health Questionnaire-9; DRV/c: darunavir/cobicistat;
DTG: dolutegravir; TDF/FTC: tenofovir disoproxil fumarate/emtricitabine. HIV: human
immunodeficiency virus; RNA: viral load.

*Mann Whitney U-test

**Student T test

***Chi Square test

Virological outcomes
At week 12, the proportion of participants achieving plasma HIV-1 RNA suppression (

) was 22/27 (81%) in the DTG + TDF/FTC arm and 14/26 (53%) in the DRV/c + 
TDF/FTC arm (P = 0.031). At the definitive week 24 landmark, virological suppression by Per protocol
analysis was in 20/21 (95.2%) in the DTG + TDF/FTC arm and 23/25 (92%)in the DRV/c + TDF/FTC arm
(P = 1.0). Two patients in the DTG arm discontinued prior to week 24: one was lost to follow-up without
virological data, and one requested a switch to a single-tablet regimen.

Confirmed virological failure (defined as two consecutive HIV-1 RNA measurements
) occurred in 1/27 (3.7%) patients in the DTG group and 2/26 (7.6%) patients in the

DRV/c group within 24 weeks. Among those meeting virological failure criteria, emergent resistance
mutations were not detected via genotypic testing.

< 50\:copies/mL

≥ 50\:copies/mL
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Immunologic recovery, at week 12, CD4 + cells count in DTG + TDF/FTC group the median of CD4 + cells
count was 613 (IQR 370–787) cells/ L and in the DRV/c + TDF/FTC group was 439 (IQR 332–666) (P = 
0.206); and median CD4 + cells count at 24 weeks for DTG was 603 (IQR 504–729) cells/ L vs. 533
(IQR 383–810) cells/ L in the DRV/c group (P = 0.565)

Neuropsychiatric Outcomes
Longitudinal cross-sectional comparisons between the two treatment groups revealed similar median
scores across all standardized psychometric instruments at weeks 4, 12, and 24 (all P > 0.05) (Table 2).

μ

μ

μ
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Table 2
Comparison between both antiretroviral regimen at 24 weeks

Variable DRV/c + TDF/FTC n = 
25

DTG + TDF/FTC n = 
21

P value*

Weight (kg); median (IQR) 69.7 (58.5–75.1) 63.1 (54.1–71.4) 0.119

Total cholesterol (mg/dL); median
(IQR)

154.0 (134.0-184.9) 138.0 (120.0-155.5) 0.165

HDL-cholesterol (mg/dL); median
(IQR)

41.0 (33.0–46.0) 35.0 (32.2–42.7) 0.304

Tryglicerides (mg/dL); mean
(±SD)**

130.7 (97.0) 141.0 (114.3) 0.418

Glucose (mg/dL); mean (±SD)** 90.0 (14.1) 86.8 (5.7) 0.617

Creatinine (mg/dL); median (IQR) 0.96 (0.85-1.0) 1.0 (0.96–1.1) 0.126

AST (IU/dL); median (IQR) 24.0 (20.0–27.0) 31.0 (28.0-42.5) 0.008

ALT (IU/dL); mean (±SD)** 32.3 (30.5) 43.5 (29.4) 0.032

GGT (IU/dL); mean (±SD)** 37.4 (40.0) 28.6 (20.7) 0.509

CD4 + cells count; median (IQR) 533 (383–810) 603 (504–729) 0.565

HIV-1 RNA viral load < 50 copies; n
(%)***

23 (92%) 20 (95.2%) 1.0

HADS A; median (IQR) 5.0 (1.5–10.0) 8 (3.5–10.5) 0.294

HADS D; median (IQR) 3.0 (1.0–6.0) 4.0 (1.5-9.0) 0.346

ISI; median (IQR) 5.0 (2.5–9.5) 7 (2.0–12.0) 0.228

PHQ-9; median (IQR) 3.0 (2.0–7.0) 5.0 (2.0-12.5) 0.259

PSQI; median (IQR) 5.5 (5.0–8.0) 6.0 (4.5–10.0) 0.390

Sleep quality; median (IQR) 1 (0–1) 1 (1–1) 0.146

Sleep latency; median (IQR) 1 (0–2) 1 (0–2) 0.905

IQR: interquartile ranges; SD: standard deviation; kg: kilograms; mg: milligrams; IU: international units;
dL: deciliter; mL: milliliter; HADS: Hospital Anxiety and Depression Scale (D: depression; A: anxiety);
ISI: Insomnia Severity Index; PHQ-9: Patient Health Questionnaire-9; DRV/c: darunavir/cobicistat;
DTG: dolutegravir; TDF/FTC: tenofovir disoproxil fumarate/emtricitabine. HIV: human
immunodeficiency virus; RNA: viral load.

*Mann Whitney U-test

**Student T test

***Chi Square test
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Variable DRV/c + TDF/FTC n = 
25

DTG + TDF/FTC n = 
21

P value*

Sleep duration; median (IQR) 1 (0–2) 1 (1–2) 0.165

Habitual sleep efficiency; median
(IQR)

0 (0–1) 0 (0–1) 0.671

Sleep disturbance; median (IQR) 1 (1–1) 1 (1–1) 0.577

Use of sleeping medication;
median (IQR)

0 (0–2) 0 (0-0.7) 0.263

Daytime dysfunction; median (IQR) 1 (1–2) 1 (1–2) 0.933

IQR: interquartile ranges; SD: standard deviation; kg: kilograms; mg: milligrams; IU: international units;
dL: deciliter; mL: milliliter; HADS: Hospital Anxiety and Depression Scale (D: depression; A: anxiety);
ISI: Insomnia Severity Index; PHQ-9: Patient Health Questionnaire-9; DRV/c: darunavir/cobicistat;
DTG: dolutegravir; TDF/FTC: tenofovir disoproxil fumarate/emtricitabine. HIV: human
immunodeficiency virus; RNA: viral load.

*Mann Whitney U-test

**Student T test

***Chi Square test

Intragroup repeated-measures Friedman analyses demonstrated marked differences in symptom
trajectories over the 24-week period:

DRV/c + TDF/FTC: Displayed statistically significant, continuous reductions across almost all
neuropsychiatric domains from baseline to week 24, including HADS-A (mean rank: 3.00 to 1.79;

), HADS-D (3.33 to 1.90; <0.001), ISI (3.27 to 1.79; <0.001), PHQ-9 (3.40 to 1.73; 
<0.001), and global PSQI (3.40 to 1.96; <0.001), as well as subjective sleep quality ( <0.001), sleep
latency (p=0.002), sleep duration ( =0.031), sleep disturbances ( <0.001), and daytime dysfunction (

=0.044) (Table 3).

P < 0.001 P P P

P P

P P

P
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Table 3
Evaluation of NPS questionnaires from baseline, 4, 12 and 24 weeks DRV/c + TDF/FTC (N = 53)

Variable Baseline

Mean Rank

4 Weeks

Mean Rank

12 Weeks

Mean Rank

24 Weeks

Mean Rank

P value*

HADS A 3.0 3.04 2.17 1.79 < 0.001

HADS D 3.33 2.63 2.13 1.90 < 0.001

ISI 3.27 2.69 2.25 1.79 < 0.001

PHQ 9 3.40 2.52 2.35 1.73 < 0.001

PSQI 3.40 2.46 2.18 1.96 < 0.001

Sleep quality 3.10 2.63 2.23 2.04 < 0.001

Sleep latency 3.04 2.75 2.13 2.08 0.002

Sleep duration 2.88 2.75 2.19 2.17 0.031

Habitual sleep efficiency 2.44 2.73 2.48 2.35 0.539

Sleep disturbance 3.23 2.52 2.15 2.10 < 0.001

Use of sleeping
medication

2.52 2.19 2.62 2.67 0.267

Daytime dysfunction 2.98 2.38 2.33 2.21 0.044

Evaluation of NPS questionnaires from baseline, 4, 12 and 24 weeks DTG + TDF/FTC (N = 53)

Variable Baseline

Mean Rank

4 Weeks

Mean Rank

12 Weeks

Mean Rank

24 Weeks

Mean Rank

P value*

HADS A 3.19 2.58 2.40 1.83 0.003

HADS D 2.96 2.33 2.58 2.13 0.116

ISI 3.21 2.88 2.10 1.81 < 0.001

PHQ 9 3.25 2.73 2.31 1.71 < 0.001

PSQI 3.08 2.77 2.33 1.81 0.002

Sleep quality 2.70 2.85 2.24 2.22 0.036

Sleep latency 3.02 2.35 2.30 2.33 0.042

Sleep duration 2.74 2.59 2.43 2.24 0.401

HADS: Hospital Anxiety and Depression Scale (D: depression; A: anxiety); ISI: Insomnia Severity
Index; PHQ-9: Patient Health Questionnaire-9.

*Friedman

Page 15/26



Variable Baseline

Mean Rank

4 Weeks

Mean Rank

12 Weeks

Mean Rank

24 Weeks

Mean Rank

P value*

Habitual sleep efficiency 2.20 2.87 2.61 2.33 0.111

Sleep disturbance 2.93 2.63 2.11 2.33 0.012

Use of sleeping
medication

2.59 2.48 2.74 2.20 0.186

Daytime dysfunction 2.78 2.57 2.46 2.2 0.335

HADS: Hospital Anxiety and Depression Scale (D: depression; A: anxiety); ISI: Insomnia Severity
Index; PHQ-9: Patient Health Questionnaire-9.

*Friedman

DTG + TDF/FTC: Showed significant improvements over time in HADS-A (mean rank: 3.19 to 1.83; 
=0.003), ISI (3.21 to 1.81; <0.001), PHQ-9 (3.25 to 1.71; <0.001), and global PSQI (3.08 to 1.81; 
=0.002), as well as subjective sleep quality ( =0.0036), sleep latency ( =0.042), and sleep
disturbances ( =0.012). However, the reduction in depressive symptoms on the HADS-D scale failed to
reach statistical significance across 24 weeks in this arm (mean rank: 2.96 to 2.13; =0.116), and sleep
duration ( =0.401) and daytime dysfunction ( =0.335) did not significantly improve (Table 3).

In the risk analysis for study discontinuation/dropout, severe baseline insomnia (ISI ) was
identified as a strong predictor of treatment abandonment (Relative Risk , 95% CI: 1.04–
90.1; =0.031). In addition, allocation to DTG + TDF/FTC was associated with a significantly higher risk
of treatment discontinuation compared to DRV/c + TDF/FTC ( , 95% CI: 1.62–3.07; 
=0.023). In contrast, baseline severe depressive symptoms, anxiety, suicidal ideation, poor baseline sleep
quality, and age  years were not significantly associated with study dropout (Table 4). Owing to the
limited absolute number of events and quasi-complete data separation, a multivariable logistic
regression model could not achieve stable convergence; thus, univariate associations are reported as
exploratory findings.

P

P P P

P P

P

P

P P

≥ 15

[RR] = 9.68

P

RR = 2.23 P

≥ 40
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Table 4
Risk factors for discontinuation at 24 weeks of follow up

Variable RR IC95% P value*

HADS A ≥ 11 at baseline 1.76 0.293–10.5 0.678

HADS D ≥ 11 at baseline 1.85 0.29–11.5 0.608

ISI ≥ 15 at baseline 9.68 1.04–90.1 0.031

PHQ 9 ≥ 15 at baseline 1.23 0.22–6.78 1.0

Suicidality baseline 1.23 0.22–6.78 1.0

PSQI ≥ 8 at baseline 1.0 0.10–10.2 1.0

DTG-based regimen 2.23 1.62–3.07 0.023

Age ≥ 40 years old 1.04 0.98–1.10 1.0

HADS: Hospital Anxiety and Depression Scale (D: depression; A: anxiety); ISI: Insomnia Severity
Index; PHQ-9: Patient Health Questionnaire-9; DTG: Dolutegravir.

*Chi Square Test or Fisher exact Test

Safety and Tolerability
During early follow-up (week 4), at least one adverse event (AE) was experienced by 81.5% (n = 22) of
patients in the DTG arm and 92.3% (n = 24) in the DRV/c arm (Table 5). Gastrointestinal events were
more frequent with DRV/c at week 4 (80.8% [n = 21] vs. 44.4% [n = 12]), as were mucocutaneous
manifestations (53.8% [n = 14] vs. 18.5% [n = 5]), whereas neurological AEs occurred in 55.6% (n = 15) of
DTG-treated patients vs. 46.2% (n = 12) of DRV/c-treated patients. Individual adverse event reporting
showed no statistically significant differences between regimens, although abdominal distension tended
to be more common with DTG (25.9% [n = 7] vs. 7.6% [n = 2]; P = 0.059).
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Table 5
Adverse events

Any adverse events DRV/c + TDF/FTC

n = 26

DTG + TDF/FTC:

n = 27

24 (92%) 22 (81%)

Systemic adverse event 8 (30%) 10 (37%)

Neurological adverse event 12 (46%) 15 (55%)

Cardiovascular adverse event 6 (23%) 6 (22%)

Respiratory adverse event 9 (34%) 10 (37%)

Gastrointestinal adverse event 21 (80%) 12 (44%)

Genitourinary adverse event 5 (19%) 2 (7.4%)

Mucocutaneous adverse event 14 (53%) 5 (18%)

Musculoskeletal adverse event 7 (26%) 3 (11%)

DRV/c: darunavir/cobicistat; DTG: dolutegravir; TDF/FTC: tenofovir disoproxil fumarate/emtricitabine.

Regarding laboratory safety at week 24, median serum creatinine remained stable (1.0 [0.96–1.1] mg/dL
in DTG vs. 0.96 [0.85–1.0] mg/dL in DRV/c; P = 0.126). Serum lipid fractions and glucose levels showed
no between-group differences at 24 weeks (P > 0.05). However, transaminase levels were significantly
higher in the DTG group at week 24: median AST was 31.0 U/L (IQR 28.0–42.5) vs. 24.0 U/L (20.0–27.0;
P = 0.008), and mean ALT was 43.4 ± 29.4 U/L vs. 32.3 ± 30.5 U/L (P = 0.032) (Table 2).

Discussion
The primary findings of the MORFEO trial offer nuanced insights into how initial antiretroviral selection
interacts with pre-existing emotional vulnerabilities in newly diagnosed individuals. In this clinical setting,
both therapeutic strategies provided therapeutic benefit, driving noticeable reductions in overall anxiety,
insomnia, and depressive severity over 24 weeks. Nevertheless, the longitudinal symptom trajectories
unfolded differently between arms. While participants on DRV/c + TDF/FTC experienced a uniform,
sustained improvement encompassing depressive symptoms (HADS-D) and restorative sleep
parameters (sleep duration and daytime dysfunction), the DTG arm exhibited a more fragmented
recovery, failing to demonstrate significant statistical gains in daytime alertness or residual low mood.
When combined with the heightened discontinuation risk observed in the DTG group and the profound
vulnerability posed by severe baseline insomnia, these results highlight that treating HIV in the context of
distress involves delicate trade-offs between rapid virological clearance and holistic psychological well-
being
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With respect to secondary outcomes, distinct safety, metabolic, and viro-immunological profiles
emerged between the two strategies. While DTG + TDF/FTC demonstrated significantly faster plasma
viral load clearance at week 12 compared to DRV/c + TDF/FTC (81.5% vs. 53.8%, P = 0.031) virological
suppression rates converged by week 24 in the per protocol analysis (95.2% vs. 92.0%, p = 1.0), with
comparable immune reconstitution and zero emergent resistance mutations in both groups. However,
systemic and organ-specific tolerability differed markedly. Patients receiving DTG exhibited a higher
frequency of neurological adverse events throughout the study (55.6% vs. 46.2% at week 4, and 42% vs.
28% at week 24) and developed significantly higher transaminase elevations at week 24 (AST: median
31.0 vs. 24.0 U/L, P = 0.008), ALT: mean 43.5 ± 29. vs. 32.3 ± 30.5 U/L P = 0.032). Conversely, DRV/c was
associated with a higher burden of gastrointestinal events, particularly during early treatment (80.8% vs.
44.4% at week 4).

Collectively, these primary and secondary findings delineate a fundamental clinical trade-off in the
management of psychiatric-vulnerable, treatment-naive individuals. While DTG delivers rapid early
virological clearance, this kinetic advantage is counterbalanced by an increased risk of neurological
complaints, transaminase elevations, incomplete resolution of depressive and diurnal sleep
disturbances, and a higher risk of premature treatment abandonment. In contrast, darunavir/cobicistat
provides robust mid-term virological efficacy and a superior multidimensional psychiatric stabilization
across sleep and mood parameters, with its primary clinical drawback confined to manageable, early
gastrointestinal adverse effects.

The higher rate of treatment discontinuation observed with DTG ( ) and the profound
vulnerability conferred by severe baseline insomnia ( , ) closely mirror real-world
European cohort data, where dolutegravir-associated neuropsychiatric adverse events and
discontinuations were significantly higher than initially reported in registrational randomized trials (19).
Initial clinical trials systematically excluded individuals with active psychiatric symptomatology, masking
the true real-world impact of second-generation INSTIs in vulnerable populations. In contrast,
observational studies by Hoffmann et al. and de Boer et al. documented elevated rates of insomnia,
anxiety, and depression leading to premature DTG discontinuation, particularly when baseline psychiatric
factors were unmasked (4) Mechanistically, preclinical and pharmacogenetic evaluations have
demonstrated that DTG inhibits organic cation transporter 2 (OCT2/SLC22A2) and induces oxidative
stress in central astrocytes, disrupting monoamine neurotransmitter clearance and explaining the
persistence of diurnal dysfunction and residual depressive symptoms observed in our DTG cohort (20).

Conversely, the multidimensional psychiatric and sleep stabilization achieved with DRV/c + TDF/FTC
aligns with previous interventional switch studies. In the randomized GESIDA 10418 trial, Cabello-Úbeda
et al. reported significant improvements in sleep quality (PSQI) and anxiety/depressive symptoms
(HADS) after switching suppressed individuals with poor sleep from DTG-based regimens to a boosted
darunavir combination (14). Similarly, Mata-Marín et al. demonstrated rapid reversibility of insomnia and
mood disturbances when transitioning patients with INSTI-related neuropsychiatric toxicities to DRV/c or
doravirine (11). While the double-blind MIND trial in long-term stable tolerators found comparable

RR = 2.23

ISI ≥ 15 RR = 9.68
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psychiatric safety between continuing DTG and switching to BIC/FTC/TAF, MORFEO evaluated
treatment-naive individuals with active baseline distress. In this naive setting, DRV/c proved protective
against mood destabilization, reinforcing observational evidence from Fabbiani et al. regarding the
robust clinical durability and favorable central nervous system tolerability of darunavir-based therapies
(7, 21).

This study has several limitations that warrant careful consideration. First, the final sample size was
restricted to 53 participants rather than the prespecified target of 80, which inevitably constrained the
statistical power to detect subtle intergroup differences across secondary endpoints. Several
interrelated operational and clinical factors accounted for this premature study termination. The rigorous
eligibility requiring patients to fulfill at least two high-severity score thresholds across five distinct
psychometric scales prior to starting ART, substantially narrowed the recruitment yield. Additionally,
patient hesitancy toward multi-tablet regimens posed a barrier to enrollment and retention, as most
treatment-naive individuals expressed a strong preference for co-formulated STRs. Crucially, the trial
was halted early on clinical and safety grounds due to a higher-than-expected rate of premature
treatment discontinuations secondary to acute neuropsychiatric adverse events within the DTG-
containing arm. While this early termination reflects real-world clinical challenges in managing this
vulnerable subgroup, our findings regarding differential discontinuation risks and intragroup trajectory
dynamics should be interpreted within this constrained statistical framework and replicated in larger
multicenter cohorts. Second, all enrolled participants were biologically male, precluding direct
extrapolation of these findings to cisgender or transgender women, who have historically exhibited
higher rates of INSTI-related neuropsychiatric intolerance. Third, the open-label design mandated by the
administrative multi-tablet presentations within the institutional formulary could theoretically introduce
reporting bias, although the utilization of standardized, self-administered psychometric instruments
mitigated subjective investigator interference. Furthermore, while severe baseline insomnia and DTG
assignment were identified as significant risk factors for treatment discontinuation in univariate
analyses, the small absolute number of discontinuation events (n = 6) resulted in sparse-data separation,
precluding robust multivariable adjustment via standard maximum likelihood methods. These risk
estimates should therefore be interpreted as exploratory associations that warrant validation in larger,
multicenter cohorts.

Notwithstanding these limitations, MORFEO possesses substantial strengths. It represents the first
randomized clinical trial in Latin America specifically designed to evaluate the psychiatric and virological
impact of first-line antiretroviral regimens exclusively in treatment-naive individuals harboring predefined
baseline mental health vulnerabilities. Furthermore, the study utilized a comprehensive, prospective
battery of five validated psychometric instruments across multiple longitudinal timepoints (weeks 4, 12,
and 24), paired with multidisciplinary psychiatric baseline screening and active adverse event tracking,
providing an objective phenotypic characterization of sleep and mood trajectories in a historically
underrepresented clinical population.
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From a clinical and public health perspective, these findings emphasize the imperative need to
incorporate systematic, baseline neuropsychiatric screening into routine HIV clinical practice prior to
ART initiation. Rather than relying on a generalized first-line paradigm, initial antiretroviral selection
should be individualized based on baseline psychiatric risk. For patients presenting with clinically
significant baseline insomnia or mood disorders, boosted protease inhibitors such as
darunavir/cobicistat provide a reliable pharmacological strategy that ensures robust virological control
while minimizing the risk of treatment abandonment and psychiatric exacerbation. Future multicenter
trials with larger sample sizes are needed, including single-tablet regimens, gender-diverse cohorts, and
longer follow-up. This would allow for the assessment of whether long-acting regimens or integrase
inhibitor-sparing options (including doravirine) offer comparable psychiatric benefits in treatment-naive
populations.

In conclusion, while both DTG + TDF/FTC and DRV/c + TDF/FTC secured high and comparable virological
suppression at 24 weeks, their impact on the lived psychological experience of participants diverged.
Both regimens alleviated general distress, yet DRV/c supported a more harmonious, multidimensional
stabilization across persistent depressive symptoms, sleep architecture, and daytime vitality, while
offering greater treatment retention. Conversely, starting DTG in the presence of marked insomnia or
affective symptoms was accompanied by a tangible risk of early discontinuation and residual daytime
fatigue. Managing HIV involves caring for the whole person rather than solely clearing plasma viremia;
incorporating brief, compassionate neuropsychiatric screening prior to ART initiation empowers
clinicians to tailor therapy thoughtfully, safeguarding mental equilibrium from the very first dose.
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