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Psychiatric Adverse Events Occurring in Patients 
Receiving Tivicay–Based Regimens 

Summary 

• Adverse events (AEs) were low and similar across SPRING-2, SINGLE, FLAMINGO, ARIA, 

and SAILING studies and between individual treatment groups, occurring in ≤ 8% of 

recipients of Tivicay (dolutegravir [DTG])-based regimens.1  

• A meta-analysis of 5 clinical studies in treatment naive patients indicated that the risk of 

neuropsychiatric events is similar between integrase-strand inhibitors (INSTI) and 

protease inhibitors (PI).2  

• In one large cohort which analyzed psychiatric adverse events in patients prescribed a 

regimen with DTG, efavirenz (EFV), raltegravir (RAL), darunavir/ritonavir (DRV), 

rilpivirine (RPV) or elvitegravir (EVG), patients receiving DTG were not more likely to 

experience a new psychiatric AE compared to other regimens.3 In another large cohort, 

there were significantly higher rates of insomnia/sleep disturbance and depression for 

patients treated with DTG compared to EVG.4 When DTG was compared to RAL, the rates 

of insomnia/sleep disturbance and depression were not significantly higher.4 

• ViiV Healthcare is not aware of any large, well-controlled, prospective safety trials 

evaluating psychiatric events in patients receiving DTG. 

• For specific inquiries relating to psychiatric events occurring with Dovato, click here.  

• Important safety information is found in the attached Prescribing Information. 

To access additional scientific information related to ViiV Healthcare 
medicines, visit the ViiV US Medical Portal at viivhcmedinfo.com. 

PSYCHIATRIC ADVERSE EVENTS IN RANDOMIZED, CONTROLLED TRIALS OF 
DTG 

Fettiplace et al1 

An analysis was conducted on specific psychiatric AEs that were reported among subjects with HIV-1 
receiving a DTG– or comparator–based regimen for at least 48 weeks in each of the randomized, 
controlled SPRING-2, SINGLE, FLAMINGO, ARIA and SAILING trials. Data from the OPERA cohort 
were also analyzed; a more recent analysis of the OPERA cohort data are presented later in this paper. 
The specific events evaluated (and terms used to capture them) were: 

• Insomnia (insomnia, initial insomnia, terminal insomnia, middle insomnia); 

• Anxiety (anxiety and anxiety disorder); 

• Depression (depression, major depression, depressed mood, depressive symptom, and bipolar 
disorder); and 

• Suicidality (SA, SI, completed suicide, intentional self-injury, and self-injurious behavior) 

The study authors theorized that the higher rates of psychiatric AEs in SINGLE might be partially due 
to the study design, as the trial was double-blind, and subjects were counseled on, and queried for, 
possible neuropsychiatric adverse events associated with EFV/TDF/FTC. See Table 1 for information 
regarding spontaneous reports of psychiatric adverse events reported in patients treated with DTG or 
abacavir (ABC)/DTG/ lamivudine (3TC) through December 31, 2015. Table 2 summarizes the 
psychiatric events from this analysis. 

https://medinfo.gsk.com/5f95dbd7-245e-4e65-9f36-1a99e28e5bba/05124f84-3d8a-4500-a64a-c28fde546374/05124f84-3d8a-4500-a64a-c28fde546374_viewable_rendition__v.pdf
https://www.viivhcmedinfo.com/?MIContent=ViiVRSP
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Table 1. Spontaneous Reports of Psychiatric Adverse Events Reported Through December 31, 
2015 

Cases per 1000 PY (No.of 

Events) 
DTG (124,737 PY) ABC/DTG/3TC (62,045 PY) 

All Psychiatric Adverse Events, 

System Order Class 

3.09 (385) 2.79 (173) 

Psychiatric Symptoms, Category 

Depression 0.46 (57) 0.5 (31) 

Anxiety 0.23 (29) 0.55 (34) 

Insomnia 1.23 (154) 1.11 (69) 

Suicidality 0.25 (31) 0.16 (10) 

DTG: dolutegravir; ABC: abacavir; 3TC: lamivudine 
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Table 2. Characteristics of psychiatric symptoms* that occurred during clinical trials with DTG 

 SPRING-2 ART Naive 

Double-blind 96 week 

FLAMINGO ART 

Naive 

Open-label 96 week 

SINGLE ART Naive 

Double-blind† 144 week 

ARIA ART Naive 

Open-label 48 week 

SAILING ART 

Experienced 

Double-blind 48 week 

Overall 

Cases DTG + 
2NRTIs 
(n = 
411) 

RAL  + 2 
NRTIs‡ 

(n = 411) 

DTG + 
2NRTIs 
(n = 242) 

DRV/r + 2 
NRTIs 

(n = 242) 

DTG + 
ABC/3TC (n 
= 414) 

EFV/TDF/ 
FTC 

(n = 419) 

ABC/DTG/ 
3TC 

(n = 248) 

ATV/r + 
TDF/FTC 
(n = 247) 

DTG+ISBR 
(n = 357) 

RAL + 
ISBR 

(n = 362) 

Total DTG 
(n = 16722) 

Total 
Comparator 
Arms 
(n = 1681) 

Insomnia, n 

(%) [No. of 

events] 

25 (6) [25] 20 (5) [21] 20 (8) [22] 16 (7) [17] 71 (17) [80] 52 (12) [80] 10 (4) [10] 8 (3) [8] 12 (3) [12] 14 (4) [15] 138 (8) 

[149] 

110 (7) 

[116] 

Time to 

Onset, 

median (d) 

98 83 104 12.5 16 30 34.5 158 77 72.5 NA NA 

Drug 
related, n 

6/25 3/20 4/20 5/16 43/71 28/52 5/10 1/8 0 6/14 58/138 43/110 

Severe or 

grade 3/4, n 

0 0 0 0 3/71 0 1/10 0 0 0 4/138 0 

Led to 

withdrawel, n 

0 0 0 0 1/71 4/52 1/10 0 0 0 2/138 4/110 

Anxiety, n 

(%) [No. of 

events] 

17 (4) [17] 23 (6) [25] 13 (5) [13] 9 (4) [9] 28 (7) [30] 30 (7) [38] 5 (2) [5] 8 (3) [8] 5 (1) [5] 6 (2) [6] 68 (4) [70] 76 (5) [86] 

Time to 

Onset, 

median (d) 

66 217 253 129 265 120 99 122 171 75.5 NA NA 

Drug 
related, n 

1/17 2/23 1/13 0 4/28 11/30 0 1/8 0 2/6 6/68 16/76 

Severe or 

grade 3/4, n 

1/17 0 0 0 0 3/30 0 2/8 0 0 1/68 5/76 

Led to 

withdrawal, n 

0 0 0 0 0 4/30 0 0 0 0 0 4/76 
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 SPRING-2 ART Naive 

Double-blind 96 week 

FLAMINGO ART 

Naive 

Open-label 96 week 

SINGLE ART Naive 

Double-blind† 144 week 

ARIA ART Naive 

Open-label 48 week 

SAILING ART 

Experienced 

Double-blind 48 week 

Overall 

Depression, 
n (%) [No. 
of events] 

29 (7) [30] 21 (5) [21] 16 (7) [19] 12 (5) [13] 35 (8) [42] 44 (11) [52] 9 (4) [9] 11 (4) [12]§ 11 (3) [15] 9 (2) [10] 100 (6) 

[115] 

97 (6) [108] 

Time to 
onset, 
median (d) 

226 249 167.5 234 148 135 218 146 147 138 NA NA 

Drug 
related, n 

1/29 2/21 0 0 13/35 19/44 1/9 1/11 0 0 15/100 22/97 

Severe or 

grade 3/4, n 

1/29 1/21 3/16 1/12 5/35 8/44 1/9 1/11 0 0 15/100 22/97 

Led to 
withdrawal, 
n 

0 0 0 0 1/35 6/44 0 0 0 0 1/100 6/97 

Suicidality, n 
(%) [No. 
of events] 

4 (<1) [4] 6 (1) [8] 4 (2) [4] 1 (<1) [1] 3 (<1) [3] 7 (2) [7] 3 (1) [3] 4 (2) [4] 6 (2) [8] 2 (<1) [3] 20 (1) [22] 20 (1) [23] 

Time to 
onset, 
median (d) 

212.5 320 331 204 332 173 88 105 79.5 55.5 NA NA 

Drug 
related, n 

0 0 1/4 0 0 4/7 1/3 0 0 1/2 2/20 5/20 

Severe or 

grade 3/4, n 

3/4 5/6 3/4 0 2/3 5/7 0 1/4 4/6 2/2 12/20 13/20 

Led to 
withdrawal, 
n 

0 2/6 1/4 0 0 1/7 0 0 0 1/2 1/20 4/20 

*Psychiatric Symptoms category insomnia included insomnia, initial insomnia, middle insomnia, terminal insomnia; anxiety included anxiety and anxiety disorder; depression included depression, major 
depression, depressed mood, depressive symptom, bipolar disorder; suicidality included suicide attempt, suicidal ideation, completed suicide, intentional self-injury, self-injurious behavior 
†Double-blind phase occurred from initiation to week 96 followed by an open-label phase from week 96 to week 144 

‡ Background therapy was ABC/3TC or TDF/FTC 

§ One additional case of depression has been identified in the ATV/r group after the primary analysis of ARIA; additional details are not currently available 

3TC: lamivudine; ATV/r: atazanavir/ritonavir; DRV/r: darunavir/ritonavir; EFV: efavirenz; FTC: emtricitabine; NA: not available; TDF: tenofovir disoproxil fumarate 
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FDA Meta-analysis of Randomized Controlled Trials2 

A meta-analysis of 5 randomized, active-controlled, Phase 3 trials in treatment-naive patients that 
compared DTG, RAL, or EVG to EFV or ritonavir-boosted protease inhibitors (atazanavir [ATV] or 
DRV) was conducted to evaluate the association between integrase strand inhibitors (INSTIs) and 
neuropsychiatric events. Two Standardized MedDRA Query (SMQ) systems were used to search for 
broad terms: Depression and Suicide/Self-Injury (DSS) and Psychosis and Psychotic Disorders (PPD). 
Neuropsychiatric adverse events that occurred in the first 96 weeks of treatment from the studies were 
identified. This analysis was not powered to determine a difference between subgroups at risk for 
neuropsychiatric events, such as concomitant medications, pre-existing conditions, or social factors. 
See Table 3 for a summary of trials. 

Primary Analysis 

The risk of developing a neuropsychiatric event was similar for INSTI vs. EFV and INSTI vs. 
boosted ATV or DRV. Most of the events were in the Depression and Suicide/Self-injury SMQ 
(INSTI 9.5%, PI 10.9%, EFV 13.1%) while Psychosis and Psychotic Disorders were infrequent 
(INSTI 0.4%, PI 0.9%, EFV 1.4%). See  

Table 4. 

Secondary Analysis 

The most reported neuropsychiatric event was depression. Grade 3 and 4 events were reported in 1% 
and 2%, respectively, in the INSTI+PI and EVF cohorts. Table 5 details the frequency of reported 
neuropsychiatric adverse events across treatment regimens. 

Table 3. Summary of Trials Used for Meta-Analysis 

Study Treatment Arms n Total N 

STARTMRK RAL + FTC/TDF n = 281 563 
EFV + FTC/TDF n = 282 

GS-US-236–0102 EVG/cobi/FTC/TDF n = 348 700 
EFV + FTC/TDF n = 352 

GS-US-236–0103 EVG/cobi/FTC/TDF n = 353 708 
ATV/r + FTC/TDF n = 355 

SINGLE DTG+ABC/3TC n = 414 833 
EFV+FTC/TDF n = 419 

FLAMINGO DTG+ABC/3TC or 
FTC/TDF 

n = 243 485 

DRV/r+ABC/3TC or 
FTC/TDF 

n = 242 

SPRING-2* DTG+ABC/3TC or 
FTC/TDF 

n = 403 808 

RAL+ABC/3TC or 
FTC/TDF 

n = 405 

*Data were not used in the meta-analysis but included in the secondary analysis 

RAL: raltegravir; FTC: emtricitabine; TDF: tenofovir; EVG: elvitegravir; cobi: cobisistat; ATV/r: ritonavir boosted 

atazanavir; DTG: dolutegravir; ABC: abacavir; 3TC: lamivudine; EVF: etravirine; DRV/r: ritonavir boosted darunavir 

 

Table 4. Risk Difference (95% CI) for Neuropsychiatric Events Reported Across Clinical Trials 

 INSTI vs. EFV INSTI vs. PI 

DSS -3% (-5, 0) –1% (-2, 4) 

PPD -1% (-2, 1) 0% (-2, 1) 

INSTI: integrase strand inhibitor, to include DTG, RAL, EVG; EVF: efavirenz; PI: protease inhibitors to include 

DRV/r and ATV/r; DSS: Depression and Suicide/Self-injury; PPD: Psychosis and Psychotic Disorders 
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Table 5. Summary of Most Common Neuropsychiatric Events (unweighted totals) 

 INSTI  vs.  PI INSTI vs. EFV 

Pooled Events 
(all grades, all 
cause) 

INSTI* 

(n = 2447) 

PI 

(n = 597) 

Risk 
Difference 
(95% CI) 

INSTI* 

(n = 2447) 

EFV 

(n = 1053) 

Risk 
Difference 
(95% CI) 

Depression 174 (7.1%) 51 (8.5%) -1.4% (-3.9, 

1.0) 

174 (7.1%) 101 (9.6%) -2.5% (-4.5, 

-0.5) 

Sleep 

Disorders 

10 (0.4%) 0 0.4% (0.2, 

0.7) 

10 (0.4%) 12 (1.1%) -0.7% (-1.4, 0) 

Suicidal 
Thoughts/ 
Behavior 

14 (0.6%) 1 (0.2%) 0.4% (0, 0.8) 14 (0.6%) 2 (0.2%) 0.4% (0, 0.8) 

Memory 

Impairment 

13 (0.5%) 5 (0.8%) -0.3% (-1.1, 

0.5) 

13 (0.5%) 3 (0.3%) 0.2% (-0.2 

0.7) 

*these data include SPRING-2 

INSTI: integrase strand inhibitor, to include DTG, RAL, EVG; PI: protease inhibitors to include DRV/r and ATV/r 

ATV/r: atazanavir/ritonavir; DRV/r: darunavir/ritonavir; DTG: dolutegravir; EVF: efavirenz; EVG: elvitegravir 

Hill et al5 

A meta-analysis of nine randomized trials with 6647 patient-years was conducted to evaluate whether 
DTG is associated with increased risks of cardiovascular, CNS or IRIS-related adverse events.(3) There 
was an increased risk of Grade 1-4 insomnia for DTG compared to other ARVs (6.1% vs 4.5%, P = 0.02), 
with no significant difference in suicidality. 

Wyk et al6 

A meta-analysis of patient-level data from the SINGLE, SPRING-2, SAILING, ARIA, and FLAMINGO 
studies was conducted to identify variables associated with the occurrence of neuropsychiatric events 
and to determine whether insomnia was a precursor. Across the studies, 1672 patients received 

DTG-regimens while 1681 received non-DTG-regimens. Rates of neuropsychiatric events in patients 
with and without DTG exposure are compared in Table 6 below. Psychiatric history and region were 
associated with neuropsychiatric events using patient- and event-level analyses (P<0.10) while abacavir 
use was not. Insomnia was not found to be a precursor for other neuropsychiatric events. 

Table 6. Neuropsychiatric Events in Patients with and Without Exposure to DTG 

 DTG (%) 

(N  = 1672) 

Non-DTG (%) 

(N = 1681) 

% Difference 

(95% CI)* 

No Neuropsychiatric AE 1242 (74.3) 1273 (75.7) -1.45 (-4.38, 1.48) 

Only 1 Neuropsychiatric 
AE† 

310 (18.5) 278 (16.5) 2.00 (-0.57, 4.58) 

Neuropsychiatric 
AE w/o Preceding 
Insomnia† 

384 (23.0) 378 (22.5) 0.48 (-2.36, 3.32) 

Insomnia w/ 

Subsequent 

Neuropsychiatric AE† 

37 (2.2) 25 (1.5) 0.73 (-0.19, 1.64) 

*95% CI based on Wald test; †Included reports of insomnia, anxiety, bipolar, headache, and suicidality 

DTG= dolutegravir; CI = confidence interval; AE= adverse event 
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REPORTS OF COMPLETED SUICIDE IN CLINICAL TRIALS 

VIKING Cohort II (ING112961)7 

One case of completed suicide occurred in the VIKING trial (ING112961), cohort II. The patient was a 
44-year old Caucasian male who received DTG 50 mg BID with an optimized background regimen of 
DRV/r + etravirine. The patient had a history of depression, but no known history of suicidal ideation 
or attempts. The suicide occurred approximately 8 months after the start of study drugs. The 
investigator considered that there was no reasonable possibility the subject’s suicide was related to 
DTG. 

FLAMINGO (ING114915)7 

One completed suicide occurred in an ART-naive patient receiving DTG 50 mg once daily in the 
FLAMINGO trial (ING114915). The patient was a 33-year old Caucasian male who received an 
investigator-selected backbone of TDF/FTC QD plus randomized treatment with DTG 50 mg QD for 22 
months prior to the event. This suicide occurred after the 48-week report cutoff; however, the outcome 
is described here. The patient had a history of bipolar disorder, mood lability, attention deficit 
hyperactivity disorder, and had a recent exacerbation of depression, anxiety and bipolar disorder. The 
investigator could not with absolute certainty state that the suicide was unrelated to DTG. 

OBSERVATIONAL DATA 

In one large cohort, 11,539 patients initiated treatment with DTG, EFV, RAL, DRV, or RPV between 
January 1, 2013 and August 15, 2015.3 Patients were followed until a regimen was discontinued, lost to 
follow up, or August 15, 2016 (at the latest). Baseline and clinical characteristics were varied between 
groups (age, race, sex, AIDS, viral load and CD4 at baseline). The study did not adjust for these 
differences. See Table 7. 

At baseline, patients receiving DTG were less likely to be treatment-naive compared to patients 
initiating any of the other ARVs.3 Additionally, patients receiving DTG were more likely to have a history 
of anxiety (compared to patients receiving EVF, DRV, or RPV, P<0.001 for all), history of depression 
(compared to patients receiving EFV, RPV, or EVG, P<0.0001 for all), and a history of insomnia 
(compared to patients taking EFV, DRV, RPV, or EVG, P<0.0001 for all). Depression was the most 
common psychiatric AE across all treatment groups. Fewer patients treated with DTG experienced 
prevalent depression (P = 0.006) or anxiety (P = 0.01) compared to patients receiving RAL. More 
prevalent anxiety was noted in patients receiving EVG versus patients receiving DTG (P = 0.006). 

There were no differences in incident diagnoses (no history of diagnosis prior to the observation period) 
between patients receiving a DTG based regimen and any of the other drug regimens. Fewer patients 
receiving DTG discontinued treatment within 14 days of a prevalent (diagnosis was possible at baseline) 
or incident (no history of diagnosis) psychiatric event diagnosis. The study authors found what appears 
to be channelling bias towards DTG for patients with psychiatric history, at baseline, compared to EFV. 

In another large cohort, 54,151 patients treated from 2006 to 2016 with DTG, EVG, or RAL were 
identified from The Quintiles IMS database.4 Pharmacy and medical claims records were examined for 
dependent outcomes of insomnia/sleep disturbance and depression. A propensity score was created to 
adjust for treatment-specific variables such as age, gender, year of initial exposure, and enrollment time. 
Incidence rate ratios (IRRs) were generated using multivariable Poisson mixed models. For patients 
treated with DTG, there were significantly higher rates of insomnia/sleep disturbance (IRR 1.21 [95% 
CI 1.09-1.33, P<0.001]) and depression (IRR 1.18 [95% CI 1.09-1.27, P<0.001] compared to EVG. When 
patients treated with DTG were compared to RAL, the rates of insomnia/sleep disturbance (IRR 1.04 
[95% CI 0.94-1.14, P = 0.459]) and depression (IRR 0.93 [95% CI 0.87-1.01, P = 0.068]) were not 
significantly higher. 

In a cohort of 21,315 patients, 2.7% of patients treated with DTG discontinued due to a neuropsychiatric 
event, which was significantly higher (P<0.01) than in patients treated with EVG (1.3%) or with RAL 
(1.7%).8 Gender and age were not related to the discontinuation rates according to multivariate analysis. 

ViiV Healthcare acknowledges that lower levels of evidence (i.e. case reports, cohort studies, etc.) 
pertaining to this topic have been published or presented at scientific congresses. In these observational 
studies cited here, psychiatric events have been examined in various cohorts in which DTG-based 
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regimens were given as part of clinical care.  These cohort data referenced here included fewer than 
2100 patients.9-21 Discontinuation rates with DTG due to psychiatric events were higher than 
comparator treatments in some cohorts, while lower in others. Discontinuation rates varied amongst 
these less robust cohorts, ranging from 0.5% to 5.6% of patients treated with DTG-based regimens. 

Table 7. Baseline demographic and clinical characteristics by anchor agent 

 DTG 
N = 2180 

EFV 
N = 1622 

RAL 
N = 917 

DRV 
N = 1759 

RPV 
N = 1758 

EGV 
N = 3303 

Age (years) 43 (31, 52) 42 (30, 50) 48 (39, 55) 45 (34, 52) 33 (26, 45) 35 (27, 46) 

Male 1859 (85.3%) 1419 (87.6%) 749 (81.8%) 1395 (79.4%) 1415 (80.6%) 2861 (86.7%) 

African 
American 

805 (36.9%) 656 (40.4%) 273 (29.8%) 737 (41.9%) 870 (49.5%) 1301 (39.4%) 

ART-naive 1247 (57.2%) 1519 (93.6%) 601 (65.5%) 1119 (63.6%) 1466 (83.4%) 2672 (80.9%) 

Viral load (log 

10 c/mL) 

3.9 (1.3, 4.8) 4.0 (1.3, 4.9) 1.8 (1.3, 4.4) 4.1 (1.6, 5.0) 4.0 (2.5, 4.5) 4.5 (3.4, 5.0) 

CD4 cells/µL 452 (274, 650) 459 (294, 674) 481 (266, 680) 364 (152, 587) 504 (360, 677) 414 (259, 590) 

DTG: dolutegravir; EVF: efavirenz; RAL: raltegravir; DRV: darunavir; RPV: rilpivirine; EGV: elvitegravir 

Trademarks are owned by or licensed to the ViiV Healthcare group of companies. 

Some information contained in this response may not be included in the approved Prescribing 
Information. This response is not intended to offer recommendations for administering this 
product in a manner inconsistent with its approved labeling. Please note that reports of 
adverse events in the published literature often lack causality assessments and may contain 
incomplete information; therefore, conclusions about conclusions about causality generally 
cannot be drawn. 

In order for ViiV Healthcare to monitor the safety of our products, we encourage healthcare 
professionals to report adverse events or suspected overdoses to the company at 877–844–
8872. Please consult the attached Prescribing Information. 

This response was developed according to the principles of evidence-based medicine and, 
therefore, references may not be all-inclusive. 
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