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Three Low-Dose Antihypertensive Agents in a Single Pill
after Intracerebral Hemorrhage
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ABSTRACT

BACKGROUND

Blood-pressure reduction is the only proven treatment to prevent stroke. Whether a
single pill that combines three antihypertensive drugs at low doses, in addition to
standard antihypertensive treatment, can lower blood pressure more than standard
care alone and reduce the risk of recurrent stroke after intracerebral hemorrhage is
uncertain.

METHODS

We conducted a multinational, double-blind, randomized, placebo-controlled trial
involving patients with a history of intracerebral hemorrhage. Patients were eligible
for the trial if they had a systolic blood pressure of 130 to 160 mm Hg at baseline
and were in clinically stable condition. After a 2-week active run-in phase during
which all the patients received a once-daily pill containing three antihypertensive
agents at low doses (telmisartan at 20 mg, amlodipine at 2.5 mg, and indapamide
at 1.25 mg; the triple pill), the patients were randomly assigned to continue receiving
the triple pill or to receive matching placebo. The primary outcome was the first
recurrent stroke. Secondary outcomes included blood-pressure control, major cardio-
vascular events, death from cardiovascular causes, and safety.

RESULTS

Of 1670 patients who underwent randomization, 833 were assigned to receive the triple
pill and 837 to receive placebo. The mean age of the patients was 58 years. At a me-
dian follow-up of 2.5 years, recurrent stroke had occurred in 38 patients (4.6%) in the
triple-pill group and 62 (7.4%) in the placebo group (hazard ratio, 0.61; 95% confi-
dence interval [CI], 0.41 to 0.92; P=0.02). The mean systolic blood pressure during
follow-up was 127 mm Hg and 138 mm Hg, respectively. The incidence of major
cardiovascular events was lower with the triple pill than with placebo (6.6% vs. 9.8%;
P=0.04). Serious adverse events occurred in 23.2% of the patients in the triple-pill
group and 26.0% of those in the placebo group. Early discontinuation of the trial
regimen due to an adverse event occurred in 13.6% and 6.0%, respectively. The most
common adverse event leading to discontinuation was an increase of 20% or more in
the serum creatinine level.

CONCLUSIONS

Among patients with intracerebral hemorrhage, treatment with a combination of
three low-dose antihypertensive agents in a single pill, in addition to standard care,
was associated with a lower incidence of recurrent stroke and major cardiovascular
events than placebo. (Funded by the National Health and Medical Research Coun-
cil of Australia and the Brazilian Ministry of Health; TRIDENT ClinicalTrials.gov
number, NCT02699645; Australian New Zealand Clinical Trials Registry number,
ACTRN12616000327482.)
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PONTANEOUS INTRACEREBRAL HEMOR-
rhage is a serious form of stroke with
limited therapeutic options.! The only
proven treatment to prevent first and recurrent
intracerebral hemorrhage is effective blood-pres-
sure reduction.?? However, the benefits of inten-
sive blood-pressure lowering and the preferred
approach to treatment are uncertain.>®
Although most survivors of stroke are dis-
charged from the hospital with a prescription
for medications to lower blood pressure, long-
term blood-pressure control is generally inade-
quate owing to poor adherence to treatment,
uncertainty surrounding the degree of benefit,
varying guideline recommendations, insufficient
intensification of treatment when blood pres-
sure remains elevated, and therapeutic inertia.*!
Combination antihypertensive therapy delivered
in a single pill holds considerable promise as a
strategy to improve blood-pressure control.!*™
We undertook the Triple Therapy Prevention of
Recurrent Intracerebral Disease Events Trial
(TRIDENT) to evaluate the efficacy and safety of
a single pill containing three antihypertensive
drugs at low doses (telmisartan at 20 mg, amlo-
dipine at 2.5 mg, and indapamide at 1.25 mg;
hereafter referred to as the triple pill), in addi-
tion to standard care, in patients with a history
of intracerebral hemorrhage.

METHODS

TRIAL DESIGN AND OVERSIGHT

We conducted this double-blind, randomized,
placebo-controlled trial at 61 sites in 12 coun-
tries (Australia, Brazil, Georgia, Malaysia, the
Netherlands, Nigeria, Singapore, Sri Lanka,
Switzerland, Taiwan, the United Kingdom, and
Vietnam). Details of the rationale and design of
the trial, as well as the trial protocol and statis-
tical analysis plan (available with the full text of
this article at NEJM.org), have been published
previously."'® Funding was received through grants
from the National Health and Medical Research
Council of Australia and the Brazilian Ministry of
Health. The trial was approved by a central ethics
committee, by the ethics committee at each par-
ticipating hospital, and by relevant national and
local regulatory bodies. All the patients provided
written informed consent. The George Institute for
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Global Health coordinated the trial in accordance
with the principles of the Declaration of Helsinki
and the guidelines for Good Clinical Practice and
performed the analyses. An independent data and
safety monitoring committee oversaw the trial.
The first author wrote the first draft of the manu-
script with input from the last author. All the au-
thors commented on drafts of the manuscript,
approved the final version, and agreed to submit
the manuscript for publication. The authors vouch
for the accuracy and completeness of the data and
for the fidelity of the trial to the protocol.

ELIGIBILITY

Adult patients (218 years of age) with a history
of spontaneous (nontraumatic) intracerebral
hemorrhage were recruited from academic hos-
pitals, either from inpatient wards or outpatient
clinics. Patients were eligible for inclusion if
they were in clinically stable condition, had a
systolic blood pressure of 130 to 160 mm Hg
while seated and at rest (with the use of any
blood-pressure-lowering therapy as appropri-
ate), and had no contraindication to any indi-
vidual component of the triple pill used in the
trial. Patients who were taking an angiotensin-
converting—enzyme inhibitor that could not be
replaced with a suitable alternative, were unable
to complete the trial procedures, or had abnor-
mal test results for renal function, liver func-
tion, or both were ineligible for the trial.

All the patients who underwent screening for
eligibility entered an active, single-blind run-in
phase, during which the patients continued to
receive background medical therapies as indi-
cated, with the addition of a once-daily triple
pill. The run-in phase lasted for 2 weeks, with
the option to continue for another 2 weeks as
needed to evaluate adherence to the trial regi-
men. This period was designed to ensure that
the patients had at least 80% adherence to treat-
ment, that the trial procedures and the side-ef-
fect profile of the triple pill were acceptable to
the patients, and that the patients had no sub-
stantial change in tests of renal function. Pa-
tients whose serum creatinine level at the end of
the run-in period and during follow-up was at
least 20% higher than the level at the time of
screening were excluded in accordance with a
regulatory requirement.
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RANDOMIZATION AND PROCEDURES

After the run-in period, eligible patients who had
provided consent underwent centralized random-
ization in a 1:1 ratio, with stratification accord-
ing to country, age, and systolic blood pressure at
baseline, to receive the triple pill or matching pla-
cebo. Two different formulations of the triple pill
and of matching placebo were used during differ-
ent periods of the trial; details are provided in the
Supplementary Appendix, available at NEJM.org.
The trial protocol recommended adherence to lo-
cal prescribing guidelines for hypertension, with
a target for systolic blood pressure of less than
130 mm Hg or less than 140 mm Hg, for all the
patients in both groups and provided options to
achieve this target with additional concomitant
medications.

Data about demographic characteristics, medi-
cal history, lifestyle factors, and medication use
were collected at baseline (the time of randomiza-
tion). Follow-up data were collected at 6 weeks
and at 6 months after randomization and every
6 months thereafter for up to 72 months. Patients
were assessed for any serious adverse events, ad-
verse events of special interest occurring within
the first 6 weeks, adherence to the trial regimen,
and resting blood pressure as measured in the
clinic. Protocol-specified blood tests were per-
formed at 6 weeks and at the end of the trial. Pa-
tients received supplies of the triple pill or pla-
cebo every 6 months, with home delivery provided
during the coronavirus disease 2019 (Covid-19)
pandemic.

OUTCOMES
The primary outcome was the first recurrent
stroke, assessed in a time-to-event analysis. The
key secondary outcomes were blood-pressure con-
trol (defined as a systolic blood pressure of <130
mm Hg) at 6 months after randomization, a com-
posite of major cardiovascular events (nonfatal
myocardial infarction, nonfatal stroke, or death
from cardiovascular causes, whichever occurred
first), and death from cardiovascular causes. Ma-
jor cardiovascular events and death from cardio-
vascular causes were assessed in time-to-event
analyses. Cardiovascular outcomes were adjudi-
cated according to prespecified definitions by
an independent committee whose members were
unaware of the trial-group assignments.

Other cardiovascular outcomes included recur-
rent intracerebral hemorrhage, ischemic stroke,
stroke of unknown type (no brain imaging or
autopsy performed), and nonfatal myocardial in-
farction, assessed in time-to-event analyses; death
related to stroke; death from any cause; and vari-
ous other measures of blood-pressure control.
Adherence to the trial regimen was assessed ac-
cording to numbers of missed doses and pill
counts, with an acceptable level of adherence de-
fined as missing a dose on no more than 1 of 7
days in the week preceding the trial visit for at
least 80% of follow-up visits. Safety outcomes
included serious adverse events and adverse events
of special interest (hypotension, syncope, head-
ache, hyponatremia, hyperkalemia, injurious falls,
and acute kidney injury), which were defined ac-
cording to standard definitions.

STATISTICAL ANALYSIS

The trial was designed to recruit 3782 patients
(1891 per group), which was expected to allow
for the occurrence of 230 first recurrent strokes
on the basis of a 2.5% annual incidence and a
hazard ratio of 0.65. In early 2020, the steering
committee made the decision to reduce the sam-
ple size to a total of 1500 patients owing to chal-
lenges in recruitment, as well as the publication of
the results of the Japanese Recurrent Stroke Pre-
vention Clinical Outcome (RESPECT) trial,"” in
which the large effect of intensive blood-pressure
lowering on the incidence of intracerebral hem-
orrhage was consistent with that seen in the
Perindopril Protection against Recurrent Stroke
Study (PROGRESS).’®* This decision was made
without any knowledge of the evolving treatment
effect in the present trial. The revised sample
size was estimated to provide the trial with 90%
power to detect a hazard ratio of 0.50 when 100
primary-outcome events were accrued over a mean
follow-up of 3 years with 5% loss to follow-up and
10% crossover between trial groups. In early
2024, the steering committee estimated that the
target of at least 100 primary-outcome events
would be reached in 2025 and planned to stop
the trial at that point.

Efficacy analyses were conducted according
to the intention-to-treat principle. The effect of
the intervention on the primary outcome was
estimated as a cause-specific hazard ratio and
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95% confidence interval in a Cox proportional-
hazards model, with the stratification factors
used for randomization included as fixed covari-
ates. Sensitivity analyses included the use of a
Fine and Gray competing-risks model® and an
extended adjusted analysis. Log-rank tests and
analyses of differences in restricted mean sur-
vival time at multiple time points were undertaken
if the proportional-hazards assumption was vio-
lated. For blood-pressure control at 6 months, a
logistic-regression model was used with the ran-
domization stratification factors as fixed covari-
ates.”? The primary analysis was performed with
all missing blood-pressure data imputed as uncon-
trolled hypertension (systolic blood pressure >130
mm Hg); a sensitivity analysis used multiple im-
putations under the assumption that these data
were missing at random (see the Supplementary
Appendix).

All the tests were two-sided with a nominal
level set at 5%. For the three key secondary ef-
ficacy outcomes, the familywise error rate was
controlled with a sequential Holm—Siddk correc-
tion, whereby the P values were ordered and se-
quentially compared from smallest to largest
with adjusted significance levels, with the pro-
cess stopped at the first result that was nonsig-
nificant.”? No multiplicity adjustment was ap-
plied to the other outcomes, which were to be
considered exploratory. For these outcomes, only
point estimates of effect are presented with 95%
confidence intervals, from which causal infer-
ence should not be made. The heterogeneity of
treatment effects for the primary outcome and
blood-pressure control was to be assessed across
10 prespecified subgroups, but this analysis was
not possible for groups stratified according to
race or ethnic group owing to small numbers of
patients in the groups. The statistical analyses
were performed with SAS software, version 8.3
or above (SAS Institute), and R software, version
4.0 or above (R Foundation).

RESULTS

PATIENTS AND TRIAL COHORTS

From September 28, 2017, to November 30, 2024,
a total of 2206 patients with intracerebral hem-
orrhage were assessed for eligibility and entered
the active run-in phase at 61 sites in 12 countries.

At the end of the run-in period, 1670 patients at
57 sites in 10 countries underwent randomiza-
tion, with 833 assigned to continue receiving the
triple pill and 837 assigned to receive placebo.
Patients in Switzerland and Vietnam who en-
tered the active run-in phase did not undergo
randomization. Randomization occurred at a
median of 54 days (range, 27 to 127) after the
index intracerebral hemorrhage (Table S1 and
Figs. S1 and S2 in the Supplementary Appendix).
Among the 536 patients (24.3%) who entered the
run-in phase but did not undergo randomiza-
tion, the most common reason was an increase
of 20% or more in the serum creatinine level
from baseline, which affected 147 patients (27.4%),
with 68 (12.7%) having an increase of 30% or
more. Other key reasons for exclusion were an
investigator decision (17.2%), withdrawal of con-
sent (14.7%), an unacceptable side-effect profile
(4.9%), and poor adherence to the trial regimen
(4.9%) (Table S2).

Among the patients who underwent random-
ization, the mean (+SD) age was 57.8+11.4 years,
563 (33.7%) were women, and 1213 (72.6%) were
Asian, with 1114 (66.7%) residing in Sri Lanka.
Patient characteristics were balanced between
the two trial groups and were similar among the
patients who underwent randomization and those
who did not. The trial population was representa-
tive of patients with intracerebral hemorrhage
with respect to age, sex, coexisting conditions, and
ethnic group (Tables S3 through S14). The mean
systolic blood pressure was 143+10 mm Hg at
the beginning of the active run-in phase and
12716 mm Hg at the end of the run-in. At the
time of randomization, the mean number of
blood-pressure-lowering drugs being used per
patient was 1.2+1.1, with 57.8% of the patients
using 2 drugs or more. An angiotensin-receptor
blocker at a submaximal dose was the most com-
mon background therapy (used by 43.6% of the
patients) (Table 1 and Table S15).

A total of 1401 patients (83.9%) were alive at
the completion of the trial after a median follow-
up of 2.5 years (interquartile range, 1.6 to 4.4)
(Tables S16 and S17). Of 269 patients (16.1%)
who did not complete the trial, 86 (5.1%) were
lost to follow-up; the loss to follow-up was simi-
lar in the two trial groups (Table S18). Of 1524
patients for whom an assessment was possible,
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Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.*

Characteristic
Age —yr
Female sex — no. (%)
Race — no. (%) T
Asian
White
Black
Other
Medical history — no. (%)
Hypertension
Previous ischemic stroke
Previous intracerebral hemorrhage before index event
Diabetes
Coronary artery disease
Current smoker
Median time from onset of symptoms (IQR) — days
Median volume of hematoma (IQR) — mli
Deep location of intracerebral hemorrhage — no. (%)§
BP management at baseline
Single antihypertensive drug — no. (%)
Multiple antihypertensive drugs — no. (%)
Antihypertensive drugs per patient
Systolic BP at beginning of run-in phase

Diastolic BP at beginning of run-in phase

Triple Pill Placebo
(N=833) (N=837)
57.5+11.2 58.0+11.5
275 (33.0) 288 (34.4)
610 (73.2) 603 (72.0)
102 (12.2) 109 (13.0)
96 (11.5) 100(11 9)
25(3.0) 25 (3.0)
667 (80.1) 680 (31.2)
33 (4.0) ( 9)
56 (6.7) 6 (6.7)
181 (21.7) 188 (22.5)
47 (5.6) 55 (6.6)
43 (5.2) 47 (5.6)
52 (27-129) 54 (28-126)
2 (6-24) 11 (5-21)
653 (78.4) 635 (75.9)
252 (30.3) 262 (31.3)
488 (58.6) 478 (57.1)
1.2+1.1 1.2+1.1
143+10 143+10
88+10 88+10

* Plus—minus values are means +SD. Percentages may not total 100 because of rounding. Data are shown for the
intention-to-treat population (all the patients who underwent randomization). BP denotes blood pressure, and IQR

interquartile range.
7 Race was reported by the patients.

i Data were reported by the investigators and were available for 192 patients in the triple-pill group and 200 patients
in the placebo group (further details are provided in Table S3 in the Supplementary Appendix).

§ Data were reported by the investigators.

1317 (86.4%) had a level of adherence to the trial
regimen that was considered to be acceptable
(Table S19). Few protocol violations occurred,
and those that did were mainly errors in dis-
pensing of medication or placebo (Table S20).
Over the entire time of follow-up, the mean sys-
tolic blood pressure was 127 mm Hg in the tri-
ple-pill group and 138 mm Hg in the placebo
group; the modeled between-group difference
in mean systolic blood pressure was 9 mm Hg
(95% confidence interval [CI], 7 to 10) (Fig. 1
and Table S21). The mean diastolic blood pres-
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sure during follow-up was 82 mm Hg in the
triple-pill group and 86 mm Hg in the placebo
group (Fig. S3). Blood-pressure differences at-
tenuated over time owing to increased use of
concomitant antihypertensive drugs in the place-
bo group (Fig. 1).

PRIMARY EFFICACY OUTCOME

A recurrent stroke occurred in 38 patients (4.6%)
in the triple-pill group and in 62 patients (7.4%)
in the placebo group (hazard ratio, 0.61; 95% CI,
0.41 to 0.92; P=0.02) (Table 2 and Fig. 2). Despite
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modest deviation in the proportional-hazards as-
sumption that was related to the occurrence of
few early events (Fig. S4), the result was un-
changed after log-rank tests and analyses of
differences in restricted mean survival time at
multiple time points (Table S22). Similarly, the
effect remained consistent when death from any
cause was treated as a competing risk, as well as
in a fully adjusted model (Table S23). The pri-
mary outcome appeared to be driven by effects
on recurrent intracerebral hemorrhage, which oc-
curred in 15 patients (1.8%) in the triple-pill
group and 37 (4.4%) in the placebo group (haz-
ard ratio, 0.40; 95% CI, 0.22 to 0.73) (Table 2
and Fig. S5). The effect was consistent across
eight prespecified subgroups. Only the subgroups
stratified according to blood pressure at baseline
showed a degree of heterogeneity: the group
with higher baseline blood pressure appeared to
have a greater reduction in the risk of stroke
with the triple pill than the group with lower
baseline blood pressure (Fig. 3).

SECONDARY AND OTHER EFFICACY OUTCOMES

Blood-pressure control (systolic blood pressure
<130 mm Hg) at 6 months was achieved in 416
patients (49.9%) in the triple-pill group and 221
(26.4%) in the placebo group (odds ratio, 3.15;
95% CI, 2.53 to 3.92; P<0.001). All other mea-
sures of blood-pressure control at different time
points appeared to favor the triple-pill group
(Tables S24 through $28). A major cardiovascu-
lar event occurred in 55 patients (6.6%) in the
triple-pill group and 82 (9.8%) in the placebo
group (hazard ratio for nonfatal myocardial in-
farction, nonfatal stroke, or death from cardio-
vascular causes, 0.67; 95% CI, 0.47 to 0.94;
P=0.04) (Table 2). Other cardiovascular out-
comes, including death from cardiovascular
causes, did not appear to differ substantially
between the groups. The effects on mean sys-
tolic blood pressure during follow-up did not
appear to differ among patients who received
different formulations of the triple pill or pla-
cebo, and the results for blood-pressure control

454 . 2-Wk run-in phase

140+

135+

130

1254

Systolic Blood Pressure (mm Hg)

120

Placebo

Triple pill

Mean No. of Background
Antihypertensive Drugs

per Patient
Placebo 1.2 1.5 1.7 1.8 1.8
Triple pill 1.2 1.2 1.2 1.2 1.2
No. of Patients
Placebo 837 748 686 613 497
Triple pill 833 746 695 623 504

T T T T T T T 1
30 36 42 48 54 60 66 72

Months of Follow-up

1.9 1.9 2.0 2.0 2.0 1.9 2.0 21

399 316 261 218 187 123 85 61
412 323 265 230 189 136 82 63

Figure 1. Mean Systolic Blood Pressure over Time.
I bars indicate 95% confidence intervals.
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Table 2. Efficacy Outcomes and Safety.*

Triple Pill Placebo Measure of Effect
Outcome (N=833) (N=837) (95% CI)f P Value

no. of patients (%)

Primary outcome

Recurrent stroke 38 (4.6) 62 (7.4) 0.61 (0.41-0.92) 0.02§
Secondary outcomes€|

BP control (SBP <130 mm Hg) at 6 mo 416 (49.9) 221 (26.4) 3.15 (2.53-3.92) | <0.001
Major cardiovascular event** 55 (6.6) 82 (9.8) 0.67 (0.47-0.94) 0.04
Death from cardiovascular causes 17 (2.0) 25 (3.0) 0.67 (0.36-1.25) 0.21

Other cardiovascular outcomes+

Intracerebral hemorrhage 15 (1.8) 37 (4.4) 0.40 (0.22-0.73)
Ischemic stroke 25 (3.0) 28 (3.3) 0.90 (0.52-1.54)
Stroke of unknown type 0 (0.0 2 (0.2) NA
Fatal stroke 3 (0.4) 12 (1.4) 0.25 (0.07-0.89)
Nonfatal stroke 35 (4.2) 51 (6.1) 0.68 (0.44-1.05)
Nonfatal myocardial infarction 5 (0.6) 7 (0.8) 0.69 (0.22-2.19)
Death from any cause 54 (6.5) 72 (8.6) 0.75 (0.53-1.07)
Safety

Any adverse event of special interest by 6 wki: 56 (6.7) 55 (6.6)

Any serious adverse event(§ 193 (23.2) 218 (26.0) 0.90 (0.74-1.09)99
Any adverse event leading to discontinuation 113 (13.6) 50 (6.0)

of triple pill or placebo] |

Data are shown for the intention-to-treat population. NA denotes not assessed, and SBP systolic blood pressure.

7 Values are hazard ratios unless otherwise noted.

I In sensitivity analyses, the hazard ratios were 0.61 (95% Cl, 0.41 to 0.92) in a competing-risks model and 0.62 (95% Cl,
0.41 to 0.93) in a fully adjusted model that included age, sex, level of functionality before symptom onset, level of
education (<12 vs. 212 years), and history of hypertension, cardiac disease, and diabetes.

§ The P value from both the primary model analysis and a log-rank test was 0.02.

9 Secondary outcomes are presented according to ordered level of significance with the use of Holm-Sid4k correction
to control the familywise error rate.

| The value shown is an odds ratio from a binomial-regression model with the stratification factors used at randomiza-

tion included as fixed covariates and all missing data imputed as poor blood-pressure control (systolic blood pres-

sure 2130 mm Hg). Data were missing for 87 patients (10.4%) in the triple-pill group and 89 (10.6%) in the placebo
group. Results of a sensitivity analysis with missing data imputed at random are shown in Table S23.

Major cardiovascular events included nonfatal myocardial infarction, nonfatal stroke, and death from cardiovascular

causes, whichever occurred first.

TT The total number of patients with a first occurrence of stroke of the indicated subtypes is greater than the number for
the primary outcome because a single patient could have multiple different types of stroke.

11 Adverse events of special interest were hypotension, syncope, headache, hyponatremia, hyperkalemia, injurious falls,
and acute kidney injury.

§§ Serious adverse events were prespecified to include events that may be considered related to the trial regimen and
that were life-threatening or resulted in hospitalization or prolongation of existing hospitalization, persistent or clini-
cally significant disability or incapacity, medical or surgical intervention to prevent permanent impairment to bodily
structure or function, or death. A patient could have more than one event. In all, 338 serious adverse events were
reported in the triple-pill group and 399 in the placebo group.

99 The value shown is the risk ratio for a serious adverse event in the triple-pill group as compared with the placebo
group.

[ The numbers include 59 patients in the triple-pill group and 21 in the placebo group who had a change in the serum

creatinine level of 20% or more from the baseline value and discontinued the trial regimen according to a protocol

requirement.

F%

N ENGL) MED 394;16 NEJM.ORG APRIL 23, 2026 1577

The New England Journal of Medicine is produced by NEJM Group, a division of the Massachusetts Medical Society.
Downloaded from nejm.org by Enalee Ranasinghe on April 22, 2026.



The NEW ENGLAND JOURNAL of MEDICINE

159 Hazard ratio, 0.61 (95% CI, 0.41-0.92)

P=0.02 by log-rank test

Placebo

104

Triple pill

100+
90
g\?, 80
g 704
<
S 60
v
£ 50
g
2 40+
K]
= -
g 30
S 20
10
0
0
No. at Risk
Placebo 837
Triple pill 833

Years of Follow-up

738
734

517
518

315
330

237
250

123 55 12
120 52 14

Figure 2. Cumulative Incidence of First Recurrent Stroke (Primary Outcome).
The inset shows the same data on an expanded y axis.

1578

were consistent across prespecified subgroups
(Figs. S6 and S7).

SAFETY

Serious adverse events occurred in 193 patients
(23.2%) in the triple-pill group and 218 (26.0%)
in the placebo group (Table 2 and Table S29).
The incidence of adverse events of special inter-
est in the first 6 weeks of follow-up was ap-
proximately 7% in both groups. Overall, early
discontinuation of the trial regimen due to an
adverse event occurred in 113 patients (13.6%) in
the triple-pill group and 50 (6.0%) in the placebo
group (Table S30). According to the protocol,
patients were required to discontinue the trial
regimen if their serum creatinine level rose by
20% or more, which occurred in 7.1% of the
patients in the triple-pill group and in 2.5% of
those in the placebo group. Discontinuation due
to hypotension occurred in 3.0% in the triple-
pill group and 0.6% in the placebo group, and
discontinuation for other reasons occurred in
3.5% and 2.9%, respectively. A reduction in the
estimated glomerular filtration rate occurred
with initial use of the triple pill, but no evidence
of increased progression of chronic kidney dis-
ease after week 6 or of an excess of severe kidney
outcomes, such as an indication for dialysis, was
observed (Table S31). Serum biochemical results
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and heart rate over time did not differ substan-
tially between the groups (Figs. S9, S10, and S11
and Table S32).

DISCUSSION

Among patients with intracerebral hemorrhage,
a combination of three low-dose antihyperten-
sive agents in a single pill was associated with
a lower incidence of recurrent stroke and major
cardiovascular events than placebo, but not lower
cardiovascular mortality, over a median follow-
up of 2.5 years. The large treatment effect ap-
peared to be driven by the prevention of recur-
rent intracerebral hemorrhage. Over the course
of the trial, the patients assigned to receive the
triple pill had better blood-pressure control than
those assigned to receive placebo, with a mean
systolic blood pressure in the triple-pill group of
127 mm Hg, approximately 9 mm Hg lower than
that in the placebo group. This difference was
achieved despite the use of background blood-
pressure—lowering therapy in a high proportion
of patients in both groups, according to stan-
dard care.

The triple pill achieved a large treatment ef-
fect: the number of patients who would need to
be treated to prevent one stroke was 35 (95% CI,
24 to 53). This result is consistent with previous
evidence suggestive of benefits from intensive
blood-pressure lowering in patients with intrace-
rebral hemorrhage. Among the 660 patients
with previous intracerebral hemorrhage who
participated in PROGRESS, which compared ac-
tive treatment (perindopril with or without inda-
pamide) with placebo over a mean of 4 years, a
reduction in blood pressure of 11/4 mm Hg was
associated with a reduction in the risk of stroke
of 49% (95% CI, 18 to 66).13* Open-label trials
of more intensive blood-pressure lowering as
compared with less intensive lowering showed
large reductions in the risk of recurrent intrace-
rebral hemorrhage with more intensive lowering
among participants with previous ischemic stroke
or intracerebral hemorrhage.'”?*?* Finally, cohort
and mendelian randomization studies show par-
ticularly strong associations between blood pres-
sure and intracerebral hemorrhage, with each
reduction of 10 mm Hg in systolic blood pres-
sure associated with a reduction of approxi-
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mately 40% in the risk of intracerebral hemor-
rhage.>¢

The trial had some limitations. The majority of
the patients were from Sri Lanka, which may
limit the generalizability of the results. However,
the blood-pressure reductions with the triple pill
were consistent among patients from different
participating countries and different demographic
groups. The age, sex, and disease profile of the
trial population were similar to those of patients
with intracerebral hemorrhage worldwide.”?® The
placebo group in this trial had a mean systolic
blood pressure of approximately 140 mm Hg,
which was similar to that among patients who

underwent follow-up at a large tertiary care cen-
ter in the United States after intracerebral hem-
orrhage.’ The only treatment for stroke preven-
tion after intracerebral hemorrhage is lowering
blood pressure, so the likelihood of income-
dependent disparities in the care received by the
patients in the trial is small.

The active run-in phase was designed to pro-
vide efficiency gains in a long-term prevention
trial. This approach means that the findings
apply only to patients who were able to adhere
to an initial 2 weeks of therapy without adverse
effects. We were required by a regulatory agency
to change the protocol to exclude patients who

Subgroup Triple Pill Placebo Hazard Ratio (95% Cl)
no. of patients with event/
total no. of patients (%)
Country
Sri Lanka 23/559 (4.1)  41/555 (7.4) — 0.55 (0.33-0.91)
Other 15/274 (5.5)  21/282 (7.4) — 0.72 (0.37-1.40)
Age |
<60 yr 22/472 (47)  29/465 (6.2) —— 0.76 (0.44-1.33)
260 yr 16/361 (4.4)  33/372 (8.9) —_— 0.48 (0.26-0.87)
Sex 3
Male 28/558 (5.0)  39/549 (7.1) — 0.71 (0.43-1.15)
Female 10/275 (3.6) 23288 (3.0) — 0.44 (0.21-0.94)
Background antihypertensive drugs
None 3/93 (3) 7/97 (7) 0.47 (0.12-1.81)
1 8/252 (3.2)  19/262 (7.3) —_— 0.44 (0.19-1.01)
>2 27/488 (5.5)  36/478 (7.5) — 0.72 (0.44-1.19)
Blood-pressure level at screening 1
<140/90 mm Hg 15/285 (5.3)  13/284 (4.6) —t 1.16 (0.55-2.45)
>140/90 mm Hg 23/548 (4.2)  49/553 (8.9) —_— 0.47 (0.28-0.76)
Time since index ICH event 3
<6 wk 16/337 (4.7)  25/336 (7.4) — 0.62 (0.33-1.16)
=6 wk 22/496 (4.4)  37/501 (7.4) — 0.61 (0.36-1.03)
Location of ICH |
Cortical 8/125 (6.4)  15/127 (11.8) — 0.65 (0.27-1.56)
Deep 26/653 (4.0)  43/635 (6.8) —a 0.55 (0.34-0.89)
Both or other 4/55 (7) 4/75 (5) NC
Pill formulation
Overencapsulated 26/460 (5.7)  43/460 (9.3) — 0.60 (0.37-0.98)
GMRx2 12/373 3.2)  19/377 (5.0) —_— 0.63 (0.31-1.29)
Overall 38/833 (4.6)  62/837 (7.4) 0.61 (0.41-0.92)
o1 0510 50 100
Triple Pill Better Placebo Better
Figure 3. Primary Outcome According to Prespecified Subgroups.
Subgroups were stratified according to characteristics recorded at the start of the active run-in phase. A hazard ratio
was not calculated (NC) for the subgroup with both or other as the location of intracerebral hemorrhage because
of the small numbers of patients. GMRx2 indicates a bespoke triple pill and matching placebo manufactured for the
trial. ICH denotes intracerebral hemorrhage.
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had an increase in serum creatinine levels of
20% or more during the run-in phase and follow-
up. However, evidence now suggests that such
changes in serum creatinine levels are predomi-
nantly the result of a hemodynamic response
and are not necessarily associated with long-
term progression of kidney disease, and that an
increase of at least 30% in the serum creatinine
level is a more reasonable threshold to trigger
clinical evaluation and consideration of dose
reduction or cessation.?3*° The triple pill was as-
sociated with only a small excess of discontinu-
ation due to symptomatic adverse effects. The
number of recurrent strokes in the first year
after randomization was not large enough to
determine definitively when the event curves for
the two groups separated; however, the manifes-
tation of clear benefits of the triple pill after 1
year is consistent with the results of a recent
open-label trial of long-term intensive blood-
pressure control in patients with a history of
stroke in China.**

Among patients with intracerebral hemor-
rhage, treatment with a combination of three
low-dose antihypertensive agents in a single pill
for a median of 2.5 years was associated with a
lower incidence of recurrent stroke than placebo
owing to improved blood-pressure control, as
well as a lower incidence of major cardiovascular
events.

These results were presented at the 17th World Stroke Con-
gress in Barcelona, October 22 to 24, 2025.
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