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Supplemental methods

Supplement 1: Details of study interventions

[PTp-DP plus daily CTX

Participants in the IPTp-DP arm received a fixed dose (non-weight-based) of 3 tablets of DP daily for
three days provided at enrolment and each subsequent monthly ANC visit in the 2" and 3™
trimester. Each tablet of DP (D’Artepp, Fosun Pharmaceutical (Group) Co., Ltd. [“Fosun Pharma”],
Shanghai, China) contained 40 mg of dihydroartemisinin and 320 mg of piperaquine. The fixed dose
of 3 tablets instead of a weight-based regimen was preferred for pragmatic reasons and based on
the promising results of this regimen in a previous trial in HIV-negative pregnant women in Uganda,?
and subsequent pharmacokinetic/pharmacodynamic analysis showing that pregnant women with a
low body mass index (BMI) have lower piperaquine exposures due to increased clearance (2%
increase per unit decrease in BMI) compared to pregnant women with higher BMI. Due to the
association between low BMI and higher clearance, weight-based dosing was associated with an
increased disparity between piperaquine levels. These findings suggested that weight-based dosing
for pregnant women may not be needed, as heavier women can achieve adequate exposure when
given fixed-dose regimens.2 Administration of the first daily doses of DP was directly observed in the
clinic. The second and third daily doses were taken at home.

The participants in this arm also received daily CTX (see below).

Daily CTX plus placebo IPTp-DP
Participants in the dCTX arm were given one double-strength tablet of 160mg of sulfamethoxazole

and 800mg of trimethoprim orally once daily (Sulfran-DS, Universal Corporation Ltd, Nairobi, Kenya).
The administration of the first daily dose of CTX was also provided in the clinic, and the remaining
daily doses were taken at home until the next scheduled visit when the next monthly supply of CTX
was given.

Participants in this arm also received monthly placebo IPTp-DP with the same appearance and
number of tablets as active DP. The placebo was also provided by Fosun Pharmaceutical (Group) Co.,
Ltd., Shanghai, China. Administration of the first daily doses of DP placebo was directly observed in
the clinic. The second and third daily doses were taken at home.

Drug vomiting
The full daily dose of DP and CTX was repeated in case of vomiting within 30—60 mins. If the repeat DP
dose was vomited, the IPTp dose was withheld.

Supplement 2: Screening for Plasmodium infection at enrolment

In Kenya, women are routinely screened for Plasmodium infection at the first antenatal booking
visit, which is common practice in the malaria-endemic counties in Kenya but not in Malawi.
Therefore, in Kenya, all participants were screened for Plasmodium infection at enrolment using
histidine-rich protein 2 (HRP2)/plasmodium lactate dehydrogenase (pLDH) combination mRDTs
(CareStart™ Malaria Pf/PAN (HRP2/pLDH) Ag Combo mRDT). All mRDT-positive women in Kenya
received a standard 3-day treatment dose of artemether-lumefantrine, with the first dose provided
as directly observed therapy in the clinic and the remaining doses self-administered at home. The
first dose of IPTp was delayed until the next scheduled visit four weeks later for women who
received artemether-lumefantrine at enrolment.
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Supplement 3: Procedures for cardiac monitoring

Nested cardiac monitoring was conducted in a sub-group of 160 participants to determine the
difference in QTc prolongation between the CTX-alone arm and the CTX+DP arm and the change in
magnitude of DP-related QTc prolongation with each subsequent course.

Procedures
ECGs were taken before the first dose and then again 4 hours after the 3™ dose of the first course

among women in both arms. ECGs were repeated approximately 1-2 and 3-4 courses later after the
end of the second to the early third trimester and mid to end of the third trimester, respectively.
ECGs were taken by dedicated staff at the study clinic, and local clinicians read the results.

Sample size
A sample size of 80 in each arm was estimated to provide 90% power to detect a 10ms difference in

QTc prolongation (e.g. 30 vs 20ms) after the first course (two-sided a=0.05, standard deviation
18.3ms, t-test for independent samples, allowing for 10% non-contributors [e.g. due to missing ECG
at Tmax on Day-2]). The standard deviation of 18.3ms was based on a previous trial in Indonesia.?

Analysis
As described previously,* to obtain QTc values that are independent of the RR intervals, three
different heart-rate correction methods were used, based on the generic formula generic QTc =

QT/RRﬁ , where B is a correction exponent, the value of which depends on the method used;® for

the Bazett method (QTcB), the value of B is 0.5; for Fridericia’s method (QTcF), the value of B is 0.33.
With the third method, the value of § was study-derived (QTcD), where B was calculated based on
the value of the slope from the linear regression as determined using the log-transformed values of
QT and RR and the equation log(QTc)=log(QT)-log(RR)*B. QTcD was calculated using the pre-dose
ECGs at baseline (i.e. before the first dose of the first course of DP). We then applied the same
study-derived correction factor to all subsequent ECGs.

To QTc values obtained by the three correction methods were then plotted against the
corresponding RR values, and the slopes calculated for the three linear regressions lines based on
the equation QTc = a + b*RR + e, where a is the intercept, b is the slope, and e is the residual error.
The method with a slope closest to zero, i.e. a horizontal regression line, was then chosen as the
best correction method and used as the primary method in the subsequent analyses.

The mean QTc values on day 3 and changes from baseline on day 3 were compared using linear
regression. The results were expressed as mean difference (95% Cl) between study arms with
stratification factors gravidity and site entered as covariates. The proportion of participants with QTc
values >480 ms, >500 ms for absolute values and >60 ms change from baseline were compared using
log-binomial regression with study and baseline QTc values as covariates.

Supplement 4: Methods used to determine birthweight, gestational age and
gestational age z-scores

Corrected birthweights

All birthweights in the analyses refer to corrected birthweights taken within seven days (168 hours)
after birth. Birthweights taken more than 1 hour after delivery were corrected for the physiological
fall in birth weight in breastfed infants in the first days following delivery using daily birthweight data
collected from participants in a previous study in Tanzania.® For newborn weight >1 hour after
delivery, the corrected birthweight was imputed using a table of correction factors by Mtove et al.
based on the sex of the infant, its measured weight (increasing from 2kg — 4kg in increments of 10g),
and time from birth to weighing (in hourly increments from 1hr to 168hrs).° For newborns where sex
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was unavailable, the midpoint between girls and boys was used for that time point. For infants for

which the exact hour of birth and /or measurement of (birth)weight was unavailable, the weighing
timepoint was assumed to be 0 hours (if birth and measurement on the same day), then 24, 48, 72,
etc. hours if the child was weighed 1, 2, 3, etc. days after delivery.

Gestational age at delivery
Gestational age in days at delivery was defined as the number of days between delivery and the date

that gestational age was assessed at enrolment, plus the gestation age in days assessed at
enrolment. The following methods were used in order of priority: Ultrasound data were used for all
subjects (904/904). The following biometric measures were used to define gestational age at
enrolment: crown-rump length (CRL) was used for participants in the first trimester. In the second
trimester, the combination of head circumference (HC) and femur length (FL) was used if both were
available; otherwise, only the head circumference was used if femur length measures were
unavailable or only femur length if head circumference measures were unavailable.

Z-scores for maternal and fetal growth monitoring
Z-scores for adjusted birthweight for gestational age for newborns with gestational ages at birth

ranging between 168 and 300 days were calculated using the INTERGROWTH reference population,
derived from a multi-ethnic cohort of low-risk, well-nourished mothers with uncomplicated
pregnancies.’ Z-scores for gestational weight gain were calculated using the INTERGROWTH
reference population for Gestational Weight Gain® Z-scores for newborn size at birth were calculated
using the INTERGROWTH reference population for newborn size.”

Supplement 5: Definition of endpoints

Efficacy endpoints

Primary endpoints

The primary endpoint was the cumulative incidence of Plasmodium infection detected in the
peripheral (maternal) or placental (maternal) blood/tissue by PCR, microscopy, RDT or placental
histology (active infection) from 2 weeks after the first day of the first dose of the first course to
delivery inclusive.

Secondary maternal endpoints

e Clinical malaria, defined as a positive malaria mRDT (HRP2 or pLDH) or malaria smear in
conjunction with documented fever (>37.5 °C) or reported fever in the past 48 hours.

e The incidence of any Plasmodium infection during pregnancy, defined as the composite of
malaria detected in the peripheral blood by mRDT (for point of care), or microscopy (not for
point of care), or PCR (not for point of care), from 2 weeks after enrolment and excluding
delivery.

e Patent Plasmodium infection during pregnancy: Plasmodium infection during pregnancy
detected by microscopy and/or mRDT, from 2 weeks after enrolment and excluding delivery.

e Sub-patent Plasmodium infection during pregnancy: Plasmodium infection detected by PCR,
with negative microscopy and/or mRDT, from 2 weeks after enrolment and excluding
delivery.

e Any Plasmodium infection at delivery: Any Plasmodium infection detected in peripheral or
placental blood by PCR, microscopy, mRDT or histopathology (active infection, i.e., acute or
chronic infections)

e The individual components of the composite Plasmodium infection endpoints at delivery

e Any placental malaria by histology (active or past infection)

e Placental inflammation or chorioamnionitis detected by placental histology
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Mean haemoglobin (Hb in g/dL) in the third trimester, excluding delivery, using Hb measured
in either venous or capillary blood.

Maternal anaemia in the third trimester (any anaemia [Hb<11.0g/dL], moderate-severe
anaemia [Hb<9.0g/dL], severe anaemia [Hb<7.0g/dL])

Mean haemoglobin (Hb in g/dL) at delivery, measured just before delivery of the baby in
either venous or capillary blood just before delivery.

Maternal anaemia at delivery (any anaemia [Hb<11.0g/dL], moderate-severe anaemia
[Hb<9.0g/dL], severe anaemia [Hb<7.0g/dL])

Maternal mid-upper arm circumference (MUAC) at delivery

Low maternal MUAC at delivery, defined as less than 23 cm measured at delivery or at the
last time point in the third trimester if MUAC at delivery is not available

Maternal MUAC gain in cm per week, defined as the maternal MUAC at the last measured
time point at or before delivery (e.g., in the third trimester or at delivery) minus the MUAC
enrolment, divided by the number of weeks between these dates

Gestational weight gain in kilogram per week, defined as the maternal weight measured at
the last time point before delivery (e.g., in the third trimester) minus the maternal weight at
enrolment, divided by the number of weeks between these dates

Z-scores for gestational weight gain using the INTERGROWTH reference

Secondary newborn endpoints

Z-scores for femur length, head circumference and crown-rump length using the
INTERGROWTH-21* reference

Z-score for fetal growth using the INTERGROWTH-21° reference

Mean birthweight in kilogram (for methods, see Corrected birthweights, above)

Mean gestational age at delivery in days (for methods, see, Supplement 4, appendix p 3)
Z-score for birthweight using the INTERGROWTH-21° reference

Z-scores for birthweight for gestational age using the INTERGROWTH-21* reference

Low birth weight (LBW): A corrected birthweight < 2,500g measured

Preterm birth (PTD): A gestational age of < 37 weeks at birth.

Small-for-gestational-age: A birthweight <10t percentile of the INTERGROWTH-21%
reference

Adverse live birth, defined as either LBW, preterm or SGA (SGA-LBW-PT composite)
Adverse pregnancy outcome: A composite of either fetal loss (spontaneous miscarriage or
stillbirth) or adverse live birth (defined as either low birth weight [<2500 grams], small-for-
gestational-age [SGA, <10™ percentile relative to INTERGROWTH-21% gender-specific chart],
or preterm delivery [<37 weeks gestation]), or neonatal death.

Birth length in cm, defined as a length measured within 24 hours of birth

Z-score for birth length at birth (cm) using the INTERGROWTH-21* reference

Stunting at birth, defined as <3™ centile of birth length for gestational age using the
INTERGROWTH-21*" reference.

Wasting at birth, defined as <3™ centile of corrected birthweight for gestational age using the
INTERGROWTH-21*" reference.

Both stunting and wasting at birth

Spontaneous miscarriage: Loss of foetus before 28 weeks gestational age

Stillbirth: Loss of foetus at or after 28 weeks gestation or birth of foetus showing no signs of
life
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e Foetal loss: Stillbirth or miscarriage

e Early neonatal death, defined as the death of a live-born baby within the first week of life

e Perinatal death: stillbirths and deaths in the first week of life

e Neonatal death: death within 28 days of birth

e Composite of fetal loss and neonatal mortality

e Congenital Plasmodium infection, defined as Plasmodium infection detected in fetal cord
blood or peripheral blood of the newborn at birth or within 7 days (168 hours) after birth by
either mRDT (pLDH only) or microscopy

e Mean cord blood haemoglobin in g/dL, measured in umbilical cord blood at birth

e Fetal anaemia in g/dL, defined as Hb<12.5 g/dL in umbilical cord blood at birth

e Congenital anomalies: Physical abnormality of live-born baby detected at delivery or newly
noted anomaly during the infant follow-up visits (7 days or 6-8 weeks post-natal)

Safety endpoints

e QTc-prolongation, defined as mean QTc, mean delta QTc, and QTc values >480ms and
>500ms, or delta QTc >60ms, alone or combined with cardiac symptoms (e.g. syncope)

e Maternal mortality, defined as death at any time from enrolment onward until 42 days after
delivery or termination of pregnancy

e Other Serious Adverse Events (SAEs) and Adverse Events (Aes), defined according to the
Medical Dictionary for Regulatory Activities (MedDRA), overall and by system organ class
and preferred term

Tolerance endpoints

e Vomiting of study drug, defined as vomiting within 30 minutes of taking the study drug at
any scheduled administration

e Later vomiting at any point within 96hrs (4 days) of the first drug administered during a
treatment cycle, excluding drug vomiting within 30 minutes

¢ Nausea at any point within 96hrs (4 days) of the first drug administered during a treatment
cycle

e Dizziness at any point within 96hrs (4 days) of the first drug administered during a treatment
cycle

e Gastrointestinal complaints are defined as nausea or vomiting at any point within 96hrs (4
days) of the first drug administered during a treatment cycle, excluding drug vomiting within
30 minutes

Supplement 6: Laboratory procedures

Blood smears

Blood smears were stained with Giemsa and read in duplicate by certified microscopists. A blood
smear was considered negative when the examination of 100 high-power fields did not reveal the
presence of asexual parasites. A third microscopist would read any discrepancies between the first
and second reader. Blood smear results were considered discrepant if one reader scored them as
negative and another as positive.

PCR

Dried blood spots for PCR were taken at enrolment and delivery in all women and in a random
sample of one-third of all participants in each site during the scheduled follow-up visits between
enrolment and delivery (i.e. approximately every four weeks). DNA was extracted from dried blood
spots (50 microlL) using a commercial DNA extraction kit (E Z 96 Tissue DNA Kit®, Omega BIO-TEK,
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VWR, Denmark, vacuum protocol) described in detail previously.’ The resulting DNA extracts were
tested for the presence of P. falciparum DNA on a VIIA 7 Applied Biosystems Real-Time PCR System
(Applied Biosystems, CA) using the qPCR method and conditions as described by Hofmann et al.*°
targeting the high-copy telomere-associated repetitive element 2 (TARE-2,*250 copies/genome) of
P. falciparum. DNA of 3 mL was added into 15 mL of PowerUpTM SYBRTM Green master mix
(Applied Biosystems, CA).° The method has a lower limit of detection of 0.03 to 0.15 parasites per L
of blood.°

SP resistance markers
SP resistance markers using baseline samples were collected as part of a previous study in HIV-

uninfected women conducted in the same study sites and by the same study team conducted 2
years previously.* lllumina targeted amplicon sequencing of P. falciparum genes Pfdhfr and Pfdhps
was used in Plasmodium-positive samples as described previously.*'! Only full haplotype profiles at
codons 51, 59, 108 and 164 of Pfdhfr and codons 431, 436, 437, 540, 581 and 613 of Pfdhps were
used for analysis. Mixed haplotype infections were omitted.

Supplement 7: Statistical methods

Sample size calculations

The study was designed to achieve 80% power trial to detect a 250% reduction in the primary
endpoint from 12.0% with CTX-alone to 6.0% (RR=0.50) in the CTX+DP arm (a=0.05) and required a
sample size of 898 participants (449 per arm) allowing for 20% loss-to-follow-up (N=90). One interim
analysis was planned during the design phase. However, this was not implemented following further
discussions with the trial steering committee and the data safety monitoring board. Thus, no alpha
adjustment for multiple analyses was made.

A key secondary outcome was ‘adverse pregnancy outcome’ (appendix p 5). The sample size of 718
contributors (359 per arm) was estimated to provide 80% power to detect a 27.6% reduction
(RR=0.724) in adverse pregnancy outcomes from 34.5% with CTX-alone to 25.0% in the CTX+DP arm
(alpha=0.05). The 34.5% proportion for this outcome in the CTX-alone arm was based on data from
the previously completed pregnancy trials in Malawi'? and Kenya.®® The frequency of this outcome
was 23.0% in HIV-negative women receiving IPTp-SP. It was assumed that this outcome would be at
least 1.5 times more common in HIV-infected women on cART (i.e. 1.5 x 23.0 = 34.5%) based on a
meta-analysis comparing the risk of low birthweight and preterm delivery in HIV-infected vs HIV-
negative women.*

Methods used for non-convergence

Log-binomial regression was used for the primary and dichotomous secondary endpoints and
compared using risk ratios (RR) and corresponding 95% confidence intervals (Cls). In the case of non-
convergence of the log-binomial model, modified Poisson regression with robust standard errors
was used.

Methods used to determine the incidence rate difference and number needed to treat
Absolute differences for incidence rates per person-year were computed using the margins
command in Stata with the predict option after fitting the Poisson regression model, followed by the
pwcompare command to obtain the incidence rate difference (IRD) per person-year and
corresponding 95% confidence intervals. The number-needed-to-treat (NNT) and corresponding 95%
Cls to avert one event were then calculated as the inverse of the IRD and 95% Cls, where the IRD was
converted to reflect the differences in the number of events per 15.5 weeks (instead of per person-
year), which was the average duration of follow-up across both arms pooled.
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Methods used for sub-group analysis

Prespecified subgroup analyses were performed for the primary outcome on the mITT population.
The treatment effect on the primary outcome within each sub-group was estimated by repeating the
crude log-binomial regression models for each subgroup. Models with and without a subgroup#Arm
interaction were compared by the likelihood-ratio method to obtain a p-value for subgroup/study-
arm interaction.

Supplement 8: Deviations from study protocol

The study protocol included sampling for nested pharmacokinetic studies. The results will be
reported in subsequent publications. Drug-drug interactions between dolutegravir and piperaquine
were addressed in a stand-alone study conducted in Malawi.'®> One interim analysis was planned
during the design phase. However, this was not implemented following further discussions with the
trial steering committee and the data safety monitoring board.
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Supplemental tables
TABLE-S1: BASELINE CHARACTERISTICS BY STUDY ARM AND COUNTRY
Kenya Malawi
CTX CTX+DP CTX CTX+DP
(n=353) (n=348) (n=103) (n=100)

Maternal characteristics
Newly-diagnosed HIV Infection
Known HIV infection

Already on dolutegravir-based

retroviral therapy

Previously on efavirenz-based

cART and switched to

dolutegravir-based cART

Maternal age (years)

Residence Rural vs Semi-urban/Urban

Marital status Single* vs
Married/Cohabiting
Used bednet last night
Attended school
Schooling level
None
Primary school
Secondary school
Higher
SES (terciles)
Low
Medium
High
Pregnancy number (gravidity)
First
Second
Third or higher

Gestational age (weeks)
Weight (kg)

Height (cm)

MUAC (cm)

BMI (kg/m~2)

Laboratory findings
HIV viral load 2400 copies/mL*

Detectable SARS-Cov-2 antibodies

Haemoglobin (g/dL)
Malaria infection

mRDTT
Microscopy
PCR

Any¥

17.3% (61/353)
82.7% (292/353)

41.4% (121/292)

58.6% (171/292)

29.3 (5.43)
79.0% (279/353)

11.9% (42/353)

98.6% (348/353)
99.7% (352/353)

13.0% (46/353)

55.2% (195/353)
24.6% (87/353)
7.1% (25/353)

25.8% (91/353)
37.7% (133/353)
36.5% (129/353)

6.2% (22/353)
20.4% (72/353)
73.4% (259/353)

21(3.8)

63 (10.2)

162 (7.4)
27.0(3.27)
24.2 (3.66)

0.0% (0/162)
2.7% (9/328)
10.3 (2.02)

13.6% (48/353)
9.9% (35/353)
14.9% (51/343)
19.5% (69/353)

17.8% (62/348)

82.2% (286/348)

47.6% (136/286)

52.4% (150/286)

29.1(5.32)

76.7% (267/348)

10.6% (37/348)

98.3% (342/348)
100.0% (348/348)

14.9% (52/348)

57.8% (201/348)

23.3% (81/348)
4.0% (14/348)

24.4% (85/348)

39.4% (137/348)
36.2% (126/348)

8.0% (28/348)
18.4% (64/348)

73.6% (256/348)

22(3.7)
64 (10.7)
161 (7.4)

27.1(3.49)
24.4 (3.95)

0.0% (0/145)
1.6% (5/319)
10.3 (1.90)

14.1% (49/348)
11.2% (39/348)
17.1% (58/340)
20.1% (70/348)

15.5% (16/103)
84.5% (87/103)

93.1% (81/87)

6.9% (6/87)

29.1 (6.60)
57.3% (59/103)

10.7% (11/103)

86.4% (89/103)
91.3% (94/103)

7.8% (8/103)
64.1% (66/103)
26.2% (27/103)

1.9% (2/103)

57.3% (59/103)
17.5% (18/103)
25.2% (26/103)

14.6% (15/103)
18.4% (19/103)
67.0% (69/103)

22(3.6)
59 (9.4)
156 (6.9)

26.8 (2.97)
24.3 (3.23)

0.0% (0/6)
0.0% (0/85)
11.0 (1.36)

3.9% (4/103)
4.9% (5/103)
6.8% (7/103)

13.0% (13/100)
87.0% (87/100)

88.5% (77/87)

11.5% (10/87)

29.7 (6.37)
63.0% (63/100)

8.0% (8/100)

92.0% (92/100)
94.0% (94/100)

6.0% (6/100)
65.0% (65/100)
28.0% (28/100)

1.0% (1/100)

66.0% (66/100)
14.0% (14/100)
20.0% (20/100)

4.0% (4/100)
24.0% (24/100)
72.0% (72/100)

21(3.7)
59 (10.6)
156 (6.1)

26.8 (3.18)
24.0 (3.76)

0.0% (0/10)
0.0% (0/84)
10.9 (1.37)

1.0% (1/100)
5.0% (5/100)
5.0% (5/100)

Unless otherwise specified, data are mean (SD) or n/N (%). Some percentages do not add up to 100 because of
rounding. BMI=body mass index. CTX=cotrimoxazole. DP=dihydroartemisinin-piperaquine. g/dL=grams per
decilitre. HIV= human immunodeficiency virus. mRDT=malaria rapid diagnostic test. MUAC=mid-upper arm
circumference. PCR=polymerase chain reaction. SARS-CoV-2=severe acute respiratory syndrome coronavirus 2.
SES=socioeconomic status. *Divorced, separated, widowed, or not cohabiting. THIV viral load was only assessed
for participants switching from efavirenz to dolutegravir-based ARVs. +mRDTs were conducted in all women in
Kenya and symptomatic women in Malawi as per national guidelines. §Any malaria infection detected by mRDT,

microscopy, or PCR.
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TABLE-S2: FOLLOW-UP VISITS SCHEDULE (MODIFIED INTENTION TO TREAT POPULATION)*

Overall CTX CTX+DP
(n=903)* (n=456) (n=447)*

Duration of follow-up until delivery, pregnancy loss, or loss-to-follow-up (in days)

Median (IQR) (range) 108 (86-133), 110 (87-135), 108 (85-132),

(11-186) (13-186) (11-165)
Possible no. of scheduled visitst adjusted for early deliveryt, including enrolment, excluding delivery, no (%)
1 0 (0.0%) 0 (0.0%) 0(0.0%)
2 0(0.0%) 0 (0.0%) 0 (0.0%)
3 85 (9.4%) 42 (9.2%) 43 (9.6%)
4 238 (26.4%) 128 (28.1%) 110 (24.6%)
5 301 (33.3%) 141 (30.9%) 160 (35.8%)
6 279 (30.9%) 145 (31.8%) 134 (30.0%)
Total planned scheduled visit 4386 2213 2173
Total achieved scheduled visits 4242 2142 2100
% achieved of planned visits 96.7% 96.8% 96.6%
Number of IPTp received, no(%)$§
0 3(0.4%) 1(0.2%) 2 (0.4%)
1 16 (1.8%) 8 (1.8%) 8 (1.8%)
2 29 (3.2%) 16 (3.5%) 13 (2.9%)
3 101 (11.2%) 51 (11.2%) 50 (11.2%)
4 245 (27.1%) 127 (27.9%) 118 (26.4%)
5 261 (28.9%) 120 (26.3%) 141 (31.5%)
6 219 (24.3%) 118 (25.9%) 101(22.6%)
7 29 (3.2%) 15 (3.3%) 14 (3.1%)
Total number of IPTp courses 4179 2114 2065
Number of IPTp courses, median (IQR, range) 5 (4-6, 0-7) 5 (4-6, 0-7) 5 (4-6, 0-7)
Number of women visited at home to assess adherence 7(§§/09‘;? 3:;32/54;)6 3(?;/94;))7
% of women correctly self-administering DP or DP 722/722 365/365 357/357
placebo doses on days 2 and 3 at home as prescribed (100.0%) (100.0%) (100.0%)

(random home visits)T

CTX=cotrimoxazole. DP=dihydroartemisinin-piperaquine. IPTp=intermittent preventive treatment in pregnancy.
IQR=interquartile range.

* The modified intention-to-treat population excludes 1 participant from the intention-to-treat population
randomised to the CTX+DP group, who was later found to meet the exclusion for randomisation.

T The number of monthly scheduled visits was dependent on the gestational age at enrolment

¥ Adjusted for early delivery (i.e. excludes all planned antenatal visits that could not have occurred because the
pregnancy ended before that scheduled date)

§ The number of IPTp courses received can be more than the number of planned scheduled visits for women
that delivered after 40 weeks of gestation

9 Adherence was assessed during random home visits at least once during pregnancy on days 2 and 3 after a
scheduled visit.
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TABLE-S3: PROPORTION OF WOMEN WITH MISSING DATA FOR THE PRIMARY ENDPOINT BY TREATMENT ARM

(MODIFIED ITT POPULATION)

Risk Ratio (95% Cl), p-value
CTX v CTX+DP

CTX CTX+DP
no/No (%) of patients with missing/partial primary endpoint
Overall 4/456 (0.9%) 4/447 (0.9%)
Kenya 4/353 (1.1%) 3/347 (0.9%)
Malawi 0/103 (0.0%) 1/100 (1.0%)

1.03 (0.26, 4.08), p-value 0.97
0.77 (0.17, 3.41), p-value 0.73
NA

CTX=cotrimoxazole. DP=dihydroartemisinin-piperaquine. NA=not available because of zero events in one of the

groups.
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TABLE S4: SECONDARY EFFICACY ENDPOINTS (CONTINUOUS) BY COUNTRY (MODIFIED ITT POPULATION)

Number of women, mean (SD)
CTX CTX+DP

N Mean (SD) N  Mean (SD)

Unadjusted*

Mean difference (95% Cl), p-value

Adjusted

Infant birthweight (adjusted) at delivery (g)

Overall 433  3124(500) 422 3079 (502) -46.10 (-112, 20), p=0.17
Kenya 336  3178(487) 329 3122 (456) -56.22 (-128, 16), p=0.13
Malawi 97  2939(505) 93 2926 (617) -10.61 (-169, 148), p=0.90

Z score for birthweight by gestational age from INTERGROWTH
Overall 384 -0.35(0.997) 379 -0.35(0.975) 0.00 (-0.14, 0.14), p=0.95
Kenya 314 -0.32(0.991) 314 -0.35(0.946) -0.02 (-0.18, 0.13), p=0.75
Malawi 70 -0.48(1.017) 65 -0.35(1.114) 0.14 (-0.22, 0.50), p=0.43
Gestational age at delivery (days)

Overall 441  277(16.9) 433  275(15.7) -2 (-4, 0), p=0.098

Kenya 342  278(16.8) 335  277(12.8) -1(-3, 2), p=0.56

Malawi 99  273(16.6) 98  267(21.3) -6 (-11, -0), p=0.038
Neonatal length (cm)

Overall 424  48.2(3.11) 416 47.9(3.05) -0.3(-0.7,0.1), p=0.19
Kenya 328 48.7 (3.00) 325 48.3 (2.71) -0.3(-0.8,0.1), p=0.13
Malawi 96  46.4(2.88) 91  46.4(3.68) -0.0 (-1.0, 0.9), p=0.95

Z score for neonatal length from INTERGROWTH
Overall 382 -0.64(1.375) 380 -0.67(1.386)
Kenya 313 -0.44(1.324) 315 -0.54(1.301)
Malawi 69 -1.56(1.231) 65 -1.30 (1.608)

Maternal MUAC at delivery (cm)

-0.03 (-0.22, 0.15), p=0.72
-0.10 (-0.30, 0.10), p=0.34
0.27 (-0.18, 0.73), p=0.24

Overall 445 26.9(3.33) 436  27.0(3.44) 0.1(-0.3, 0.5), p=0.61
Kenya 345 26.9(3.41) 339  27.0(3.52) 0.1(-0.4, 0.6), p=0.61
Malawi 100 26.8(3.07) 97  26.9(3.19) 0.0 (-0.8, 0.9), p=0.92

Maternal MUAC gain (mm/week)
Overall 445 -0.04(0.882) 436 -0.06(0.969)
Kenya 345 -0.07(0.924) 339 -0.09(1.009)
Malawi 100  0.06 (0.712) 97 0.01(0.811)
Serial maternal MUAC gain (mm/week)
Overall 449 0.31(1.034) 439 0.28(0.975)
Kenya 347 0.37(0.986) 341 0.34(0.974)
Malawi 102  0.11(1.166) 98 0.07 (0.954)
Maternal gestational weight gain (kg/week)
Overall 440 0.25(0.196) 432 0.20(0.222)
Kenya 343 0.26(0.185) 338 0.20(0.208)
Malawi 97 0.23(0.229) 94 0.18 (0.267)
Serial maternal gestational weight gain (kg/week) T
Overall 449 0.27(0.227) 438 0.22(0.274)
Kenya 347 0.27(0.214) 341 0.23(0.259)
Malawi 102  0.25(0.266) 97 0.20 (0.320)
Maternal mean Hb at delivery or in the 31 trimester (g/dL)t

-0.02 (-0.14, 0.10), p=0.71
-0.01 (-0.16, 0.13), p=0.84
-0.05 (-0.25, 0.15), p=0.62

-0.02 (-0.14, 0.10), p=0.78
-0.01 (-0.15, 0.12), p=0.84
-0.01 (-0.29, 0.26), p=0.92

-0.05 (-0.12, 0.02), p=0.17

-0.04 (-0.08, -0.01), p=0.018
-0.04 (-0.12, 0.03), p=0.23

Overall 427 10.8 (1.89) 415 10.6 (1.97) -0.1(-0.4, 0.1), p=0.40
Kenya 337 10.6 (2.03) 333 10.5 (2.09) -0.1(-0.4, 0.2), p=0.48
Malawi 90 11.3(1.12) 82 11.2(1.26) -0.1(-0.5, 0.3), p=0.57

Maternal mean Hb in the 3" trimester (g/dL)

Overall 420 10.6 (1.79) 410 10.4 (1.85) -0.1(-0.4, 0.1), p=0.30

Kenya 332 10.4 (1.89) 328 10.3 (1.94) -0.1(-0.4, 0.2), p=0.40

Malawi 88 11.2 (1.14) 82 11.1(1.23) -0.1(-0.5, 0.2), p=0.46
Maternal Hb at delivery (g/dL)

Overall 176 11.1(2.06) 190 10.7 (2.17) -0.4 (-0.8,0.1), p=0.11

Kenya 170 11.1(2.08) 180 10.7 (2.19) -0.4 (-0.8,0.1), p=0.11

Malawi 6 11.9(1.08) 10 11.8 (1.47) 0.3 (-1.3, 1.9), p=0.72
Cord blood Hb (g/dL)

Overall 366  14.7(2.23) 364  14.7(2.30) -0.0 (-0.4, 0.3), p=0.80

Kenya 294 14.9 (2.20) 299 14.9 (2.31) -0.0 (-0.4, 0.3), p=0.95

Malawi 72 14.1(2.28) 65  14.1(2.12) -0.2 (-0.8, 0.4), p=0.59

-0.06 (-0.09, -0.03), p=<0.0001
-0.06 (-0.09, -0.03), p=0.0001

-0.04 (-0.07, -0.01), p=0.0088

-47.01 (-113, 19), p=0.16
-56.92 (-129, 15), p=0.12

-19.32 (-181, 143), p=0.82

-0.00 (-0.14, 0.14), p=0.98
-0.03 (-0.18, 0.12), p=0.73

0.12 (-0.24, 0.48), p=0.51

-2 (-4, 1), p=0.14
-1 (-3, 2), p=0.59
-5 (-10, 0), p=0.060

-0.3(-0.7, 0.1), p=0.21
-0.3(-0.8, 0.1), p=0.13
0.0 (-0.9, 1.0), p=0.95

-0.04 (-0.23, 0.14), p=0.66
-0.11 (-0.31, 0.10), p=0.31

0.30 (-0.16, 0.76), p=0.20

0.1(-0.3, 0.5), p=0.68
0.1(-0.4, 0.6), p=0.65
-0.0 (-0.9, 0.8), p=0.91

-0.02 (-0.14, 0.09), p=0.68
-0.02 (-0.16, 0.12), p=0.80
-0.05 (-0.26, 0.15), p=0.62

-0.03 (-0.15, 0.10), p=0.67
-0.02 (-0.16, 0.11), p=0.76
-0.04 (-0.31, 0.24), p=0.80

-0.06 (-0.09, -0.03), p=<0.0001
-0.06 (-0.09, -0.03), p=<0.0001
-0.05 (-0.12, 0.02), p=0.17

-0.04 (-0.07, -0.01), p=0.0069
-0.04 (-0.08, -0.01), p=0.015
-0.05 (-0.12, 0.02), p=0.18

-0.1(-0.4, 0.1), p=0.40
-0.1(-0.4, 0.2), p=0.46
-0.1(-0.5, 0.2), p=0.49

-0.1(-0.4, 0.1), p=0.28
-0.1(-0.4, 0.1), p=0.35
-0.2(-0.5, 0.2), p=0.38

-0.3(-0.8, 0.1), p=0.12
-0.4 (-0.8, 0.1), p=0.12
-0.4 (-2.0, 1.3), p=0.66

-0.1(-0.4, 0.3), p=0.72
-0.0 (-0.4, 0.3), p=0.91
-0.3 (-0.9, 0.4), p=0.42

CTX=cotrimoxazole. DP=dihydroartemisinin-piperaquine. Cl=confidence interval. Cm=centimetre. g/dL=grams per decilitre.
Hb=haemoglobin. Kg=kilogram. MUAC=mid-upper arm circumference. SD=standard deviation * The unadjusted models
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include stratification factors site and HIV status as covariates. TSerial maternal weight gain and MUAC gain were analysed by
mixed models for repeated measures, adjusting for the baseline value. All other effect estimates were obtained by standard
linear regression. ¥ post-hoc. Hb at delivery, or otherwise in the 3" trimester if the delivery Hb was unavailable.
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Table S5: Drug tolerability within the four days after the start of
an IPTp course

Number of women, n/N(%)
CTX CTX+DP

crude RR/IRR* (95% Cl), p-value
CTX v CTX+DP

Vomiting after 30 minutes

Any 2/455 (0.4%) 3/446 (0.7%) 1.51 (0.26, 8.90), 0.65
Month 1 0/455 (0.0%) 0/446 (0.0%) NA

Month 2 0/448 (0.0%) 2/436 (0.5%) NA

Month 3 1/437 (0.2%) 1/426 (0.2%) 1.02 (0.07, 16.10), 0.99
Month 4 1/392 (0.3%) 0/388 (0.0%) NA

Month 5 0/267 (0.0%) 0/278 (0.0%) NA

Month 6 0/143 (0.0%) 0/128 (0.0%) NA

Month 7 0/18 (0.0%) 0/17 (0.0%) NA

Rate (IRR) 14.9 23.1 1.59 (0.27, 9.51), 0.61
Nausea

Any 12/455 (2.6%) 29/446 (6.5%) 2.46 (1.29, 4.69), 0.0063
Month 1 3/455 (0.7%) 9/446 (2.0%) 2.99 (0.82, 10.87), 0.096
Month 2 3/448 (0.7%) 8/436 (1.8%) 2.78 (0.75, 10.27), 0.13
Month 3 3/437 (0.7%) 7/426 (1.6%) 2.41(0.63, 9.19), 0.20
Month 4 2/392 (0.5%) 7/388 (1.8%) 3.58(0.75,17.03), 0.11
Month 5 1/267 (0.4%) 2/278 (0.7%) 2.09 (0.19, 22.71), 0.55
Month 6 0/143 (0.0%) 0/128 (0.0%) NA

Month 7 0/18 (0.0%) 0/17 (0.0%) NA

Rate (IRR) 89.2 253.7 2.99 (1.54, 5.78), 0.0012
Abdominal pain

Any 1/455 (0.2%) 0/446 (0.0%) NA

Month 1 0/455 (0.0%) 0/446 (0.0%) NA

Month 2 1/448 (0.2%) 0/436 (0.0%) NA

Month 3 0/437 (0.0%) 0/426 (0.0%) NA

Month 4 0/392 (0.0%) 0/388 (0.0%) NA

Month 5 0/267 (0.0%) 0/278 (0.0%) NA

Month 6 0/143 (0.0%) 0/128 (0.0%) NA

Month 7 0/18 (0.0%) 0/17 (0.0%) NA

Rate (IRR) 7.4 0 p=0.98
Diarrhoea

Any 0/455 (0.0%) 0/446 (0.0%) NA

Month 1 0/455 (0.0%) 0/446 (0.0%) NA

Month 2 0/448 (0.0%) 0/436 (0.0%) NA

Month 3 0/437 (0.0%) 0/426 (0.0%) NA

Month 4 0/392 (0.0%) 0/388 (0.0%) NA

Month 5 0/267 (0.0%) 0/278 (0.0%) NA

Month 6 0/143 (0.0%) 0/128 (0.0%) NA

Month 7 0/18 (0.0%) 0/17 (0.0%) NA

Rate (IRR) 0 0 NA
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Other gastrointestinal complaints

Any
Month 1
Month 2
Month 3
Month 4
Month 5
Month 6
Month 7
Rate (IRR)
Dizziness
Any
Month 1
Month 2
Month 3
Month 4
Month 5
Month 6
Month 7
Rate (IRR)
Headache
Any
Month 1
Month 2
Month 3
Month 4
Month 5
Month 6
Month 7
Rate (IRR)
Rash

Any
Month 1
Month 2
Month 3
Month 4
Month 5
Month 6
Month 7
Rate (IRR)

0/455 (0.0%)
0/455 (0.0%)
0/448 (0.0%)
0/437 (0.0%)
0/392 (0.0%)
0/267 (0.0%)
0/143 (0.0%)
0/18 (0.0%)
0

14/455 (3.1%)
3/455 (0.7%)
4/448 (0.9%)

456/437 (104.3%)

3/392 (0.8%)
0/267 (0.0%)
0/143 (0.0%)
0/18 (0.0%)
104.0

5/455 (1.1%)
1/455 (0.2%)
2/448 (0.4%)
1/437 (0.2%)
1/392 (0.3%)
0/267 (0.0%)
0/143 (0.0%)
0/18 (0.0%)
371

1/455 (0.2%)
0/455 (0.0%)
0/448 (0.0%)
0/437 (0.0%)
0/392 (0.0%)
1/267 (0.4%)
0/143 (0.0%)
0/18 (0.0%)
7.4

Supplement

0/446 (0.0%)
0/446 (0.0%)
0/436 (0.0%)
0/426 (0.0%)
0/388 (0.0%)
0/278 (0.0%)
0/128 (0.0%)
0/17 (0.0%)
0

10/446 (2.2%)
6/446 (1.3%)
3/436 (0.7%)
3/426 (0.7%)
2/388 (0.5%)
0/278 (0.0%)
0/128 (0.0%)
0/17 (0.0%)
107.6

7/446 (1.6%)
2/446 (0.4%)
2/436 (0.5%)
1/426 (0.2%)
1/388 (0.3%)
1/278 (0.4%)
0/128 (0.0%)
0/17 (0.0%)
53.8

1/446 (0.2%)
0/446 (0.0%)
1/436 (0.2%)
0/426 (0.0%)
0/388 (0.0%)
0/278 (0.0%)
0/128 (0.0%)
0/17 (0.0%)
7.7

IMPROVE-2 (vVO8Nov23)

NA
NA
NA
NA
NA
NA
NA
NA
NA

0.75 (0.34, 1.64), 0.47
2.02 (0.52, 7.87), 0.31
0.78 (0.18, 3.42), 0.74
0.77 (0.18, 3.41), 0.74
0.69 (0.12, 4.05), 0.68

NA

NA

NA
1.10 (0.53, 2.31), 0.80

1.42 (0.46, 4.41), 0.55
2.03(0.19, 22.11), 0.56
1.02 (0.14, 7.15), 0.99
1.02 (0.07, 16.10), 0.99
1.04 (0.07, 16.46), 0.98
NA
NA
NA
1.48 (0.47, 4.66), 0.50

1.02 (0.07, 16.10), 0.99
NA
NA
NA
NA
NA
NA
NA
1.12 (0.07,17.93), 0.94

RR=Risk ratio. IRR=Incident Rate Ratio. Cl=confidence interval. NA=Not available because of zero values.

Tolerability was assessed by assessing adverse events within the first four days of an IPTp course.
CTX=contrimoxazole. DP=dihydroartemisinin-piperaquine.
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TABLE-S6: ECG MONITORING QTC
, CTX CTX+DP MD (95% Cl) or p-
Dose Day and Time Measure n=91 =88 RR (95% CI)* value
First Day-0 ((baseline) QTc Mean (SD) 427 (16.2) 427(14.8) 0.2(-4.7,5.0) 0.95
Range 373-468 395-456
>480ms, n (%) 0/81(0%) 0/78 (0%) - -
>500ms, n (%) 0/81(0%) 0/78 (0%) - -
Day-2 + 4hr Mean (SD) 426 (15.9) 445(18.9) 18.8(13.4,24.3) <0.0001
Range 377-463 397-484
>480ms, n (%) 0/80(0%) 2/78 (3%) - -
>500ms, n (%) 0/80(0%) 0/78 (0%) - -
from Day-O first course dQTc Mean (SD) -1(12.2) 18 (15.2) 18.7 (14.4, 23.0) <0.0001
>60ms, n (%) 0/80(0%) 0/78 (0%) - -
Middle Day-0 QTc Mean (SD) 425(14.0) 422(16.1) -2.2(-6.9,2.5) 0.37
Range 392-452 388-460
>480ms, n (%) 0/78(0%) 0/82(0%) - -
>500ms, n (%) 0/78(0%) 0/82(0%) - -
Day-2 + 4hr Mean (SD) 423 (14.0) 441(18.5) 17.2(12.0,22.3) <0.0001
Range 392-452 403-494
>480ms, n (%) 0/77 (0%) 3/81(4%) - -
>500ms, n (%) 0/77 (0%) 0/81(0%) - -
from Day-0 middle course  dQTc Mean (SD) -1(10.9) 18 (14.9) 19.1(15.0, 23.2) <0.0001
>60ms, n (%) 0/77 (0%) 0/81(0%) - -
from Day-O first course dQTc Mean (SD) -3(10.7) 13 (14.5) 16.8(12.5,21.1) <0.0001
>60ms, n (%) 0/66 (0%) 0/71(0%) - -
Last Day-0 QTc Mean (SD) 420(14.1) 422(15.7) 1.5(-3.5,6.6) 0.55
Range 373-453 386-460
>480ms, n (%) 0/67 (0%) 0/70(0%) - -
>500ms, n (%) 0/67 (0%) 0/70(0%) - -
Day-2 + 4hr Mean (SD) 422 (16.7) 438(17.9) 15.5(9.6,21.4) <0.0001
Range 386-498 405-485
>480ms, n (%) 1/66(2%) 1/69 (1%) 1.02(0.07,15.84) 0.99
>500ms, n (%) 0/66(0%) 0/69 (0%) - -
from Day-0 last course dQTc Mean (SD) 2 (13.5) 16 (12.7) 13.8 (9.3, 18.3) <0.0001
>60ms, n (%) 1/66 (2%) 0/69 (0%) - -
from Day-O first course dQTc Mean (SD) -3(17.1) 11 (15.2) 14.2 (8.3, 20.1) <0.0001
>60ms, n (%) 1/58 (2%) 0/60 (0%) - -
All visits Day-0 QTc Mean (SD) 424 (15.0) 424(15.7) -0.4(-4.4,3.6) 0.83
Range 373-468 386-460
>480ms, n (%) 0/91(0.0%) 0/88 (0.0%)
>500ms, n (%) 0/91(0.0%) 0/88 (0.0%)
Day-2 + 4hr Mean (SD) 424 (15.6) 441(18.6) 16.9(12.6,21.3) <0.0001
Range 377-498 397-494
>480ms, n (%) 1/90(1.0%) 6/88 (6.0%) 6.54(0.81,53.04) 0.079
>500ms, n (%) 0/90 (0.0%) 0/88 (0.0%)
from Day-0 current course  dQTc Mean (SD) 0(12.2) 17 (14.3) 17.4(14.9,19.9) <0.0001
>60ms, n (%) 1/90(1.1) 0/88(0.0)
from Day-O first course dQTc Mean (SD) -2 (13.4) 15 (15.2) 16.9 (13.4, 20.4) <0.0001
>60ms, n (%) 1/80(1.3) 0/78(0.0)
i[:"f;gf:ce Middle v first course Diff dQTc  Mean (SD) 518%8'794) p‘:’: ggfz) 25(-77,28) 035
Icoszvrvsiin Last v first course Diff dQTc Mean (SD) ;5)12555) ;,15)130%)4 -4.8(-10.9,1.3) 0.12

*Linear mixed model with arm, HIV status, site and visit as fixed effects and participant as random effect.

ECG=electrocardiogram. QTc: QT interval corrected for heart rate using study-derived correction factor (see
appendix p 3). CTX=cotrimoxazole. DP=dihydroartemisinin-piperaquine. MD=mean difference. RR=Risk ratio.

SD=standard deviation. Ms=milliseconds. Cl=confidence interval.
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Supplemental figures
FIGURE S1: PRIMARY ENDPOINT AND OTHER SECONDARY MATERNAL ENDPOINTS (PER PROTOCOL POPULATION)

CTX+DP,
Maternal N, events/PY CTH, N, Crude RR ar Adjusted RR
Outcomes (IR} or niM (%) events/PY (IR) or niM (%) IRR (5% CI) Pvalue  or IRR (85% CI) Pvalue
Dutcome
Any malaria during pregnancy or at delivery (primary outcome) (N [%]) 280415 {6.7%) 6426 (15.5%) — RR0.44 (0.29,0.66) 00001 RRO045(0.29 068)  0.0001
Peripheral malarta during pregnancy or at delivery {any measure} (incidence/100py) 415, 29/122 (23.8) 426, 99128 (77.5) —— IRR 0.30 (0.20, 0.46) <0.0001 IRR (.30 (0.20, 0.46)  <0.0001
Peripheral or placental malaria during pregnancy or at delivery (PCR) (incidence/100py) 415, 201122 (16.4) 425, 92128 (72.1) —_—— IRR 0.22 (0,14, 0.36)  <0.0001 IRR0.22 (0.14, D.36)  <0.0001
Peripheral malaria during pregnancy or at dalivery ( oy 100py) 415, 14/122 (11.5) 425, 60128 (47.0) —— IRR 0.24 (0.13,042) <0.0001 [IRR0.24 (0.13, 0.42)  <0.0001
Peripheral malaria during pregnancy (any measure) (incidence100py) 415, 211122 (17.2) 426, 821128 (64.2) — IRR 0.26 (0.16,0.42) <0.0001 IRR0.26 (0.16,0.42)  <0.0001
Peripheral malaria during pregnancy (PCR) (incidence/100py) 414, 131122 (10.7) 425, TO/128 (54.9) —_—— IRR 0.19 (0.11,0.34)  <0.0001 IRR0.19(0.11,0.34)  <0.0001
Paripheral malaria during pregnancy (mi /100py) 415,10122 (8.2) 425, 46/128 (36.1) —— IRR 0.22 (0.11,0.44)  <0.0001 IRR0.22 (0.11, 0.44)  <0.0001
Pearipheral malaria at delivary (any measura) (/N [%]) 104410 (2.4%) 25/423 (5.9%) —_—— RR0.42 (0.20,0.85) 0.02 RRO.44 (0.22,080) 003
Peripheral malaria at delivery (PCR) (n/N [%]) 71355 (2.0%) 18/350 (5.1%) —— RRO.40(0.17,084) 003 RR041(0.17,085) 004
Peripheral malaria at delivery (microscopy) (VN [%]) 5/391 {1.3%) 161405 {4.0%) —— RR0.33(0.12,080) 003 RR0.36 (D.13,0.87) 004
Clinical malaria during pregnancy (incidenca/1 00py) 415, 1/122 (0.8) 426, 11128 {B.6) —_— IRR0.09 (0.01,0.73) 0.02 IRR 0.09 {0.01,0.73) 0.02
Placental malaria by histology (active and past) (n/N [%]) AB3TT (12.2%) 721381 (18.9%) - RR 0.62 (0.44, 0.86) 0.004 RR 0.62 (0.48, 0.85) 0.003
Placental malaria by histology (active) (niN [%]) 21376 (0.5%) 13/381 (3.4%) —_— RR0.16 (0.04,0.69)  0.01 RRO.16 (0.04,0.70)  0.01
Placental malaria by histology (past) (n/N [%]) 447377 (11.7%) 59/381 (15.5%) —— RR0.72 (0.50, 1.02) 0.06 RR .84 (0.60, 1.17) o3
Placental malaria by histology (active - acute) (n/N [%]) 21376 (0.5%) 61381 (1.3%) R —— RR 0.39 (0.08, 1.97)  0.25 RR0.38 (0.08,200) 026
Placental malaria by histology (active - chronic) (nfN [%]) 0/376 {0.0%) 8381 (2.1%) MA . NA .
Placantal malaria (any measura) (/M [%]) 500377 (13.3%) 781381 (20.5%) - RR0.63(0.46,0.86) 0004  RROEG3 (047,084 0002
Peripheral or placental malaria at delivery (any measure) (/N [%]} 117410 (2.7%) 321423 (T .6%) o RR0.36(0.18,069) 0.002 RR0.38 (0.19,0.74)  0.004
Placental inflammation or chorcamnionitis {n/N [%]) 52/384 (13.5%) 45/386 (11.7%) T RR 1.21 (086, 1.71) 028 RR1.22(0.86, 1.74) 026
Maternal anaemia at delivery or third timester {(Hb<11 g/dL ) (n/N [%]}t 211/394 (53.6%) 213410 (52.0%) 2 RR 1.02 (0.90, 1.18) 0.78 RR 1.00 (0.89, 1.14) 0.95
Maternal anaemia al delivery or third trimester (Hb< g/dL) (VN [%])1 81/394 (20.6%) 010 {17.1%) - RR 117 (0.88, 1.56)  0.27 RR 117 (0.89, 156) 0.26
Maternal ansemia at delivery or third timester (Hb<7 gfdL) (n/N [%])T 15/304 (3.8%) 13410 (3.2%) —— RR 1.14 (0.55,2.38) 072 RR 1,19 (0.58,243) 0863
Maternal mid-upper-arm circumference <23cm al delivery (niN [%]} 441413 (10.7%) 381423 (9.0%) —— RR1.18(0.79,1.76) 043 RR 1.27 (.85, 189) 025
Evidanca of antibodies against SARS-Cov-2 19/382 (5.0%) 15/388 (3.9%) —— RR 1.26 (0.65, 2.43) D48 RR 1.36 (0.72, 2.58) 0.35

I I 1 LI T

m 03 A 255 1 2 4
Fus CTX+DP Fvs CTX

The crude RR values were obtained from log-binomial regressions with the stratification factors site, and HIV status included as covariates. The adjusted RR values were
adjusted for site and HIV status, and five other prespecified covariates. The term malaria refers to malaria infection. Clinical malaria refers to malaria infection detected
by mRDT (HRP2 or pLDH) or microscopy in conjunction with documented fever (>37.5 oC) or reported fever in the past 48 hours. Cl=confidence interval.
CTX=cotrimoxazole. DP=dihydroartemisinin-piperaquine. Fvs=favours. g/dL=grams per decilitre. Hb=haemoglobin concentration. IR=incidence rate per 100 person years.
IRR=incidence rate ratio. ITT=intention-to-treat. PCR=polymerase chain reaction. PY=person-year. RR=risk ratio. *Data are N, events/person-years (incidence rate) or n/N
(%).tHb at delivery, or otherwise in the 3rd trimester if the delivery Hb was unavailable.
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FIGURE S2: SENSITIVITY ANALYSIS OF THE PRIMARY ENDPOINT WITH MISSING ENDPOINTS IMPUTED (INTENTION TO TREAT POPULATION)

CTX+DP, CTX, Crude RR Adjusted
Outcome niN{%) n/N(%) (95% CI) P-value RR (95% CI) P-value
Cumulative incidence of malaria (primary analysis) 443 452 —_— 0.45 (0.30, 0.67) 0.0001 0.45 (0.31, 0.68) 0.0001
Cumulative incidence of malaria (imputed missing values) 447 456 — 0.45 (0.30, 0.67) 0.0001 0.45 (0.30, 0.67) 0.0001
I I I I I
25 5 1 2 4

Fvs CTX+DP Fvs CTX

The crude RR values were obtained from log-binomial regressions with the stratification factors site, and HIV status included as covariates. The adjusted RR values were adjusted for site and
HIV status, and five other prespecified covariates. The term malaria refers to malaria infection. CTX=cotrimoxazole. DP=dihydroartemisinin-piperaquine. ITT=intention to treat. RR=risk ratio.
Cl=confidence interval. Fvs=favours.
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FIGURE S3: SUBGROUP ANALYSIS OF THE PRIMARY ENDPOINT (MODIFIED INTENTION TO TREAT POPULATION)

CTX+DP CTX Crude RR P-value
Group Subgroup n/N(%) n/N(%) (95% ClI) (interaction)
Country
Kenya 25/344 (7.3%) 54/349 (15.5%) —_—— 046 (0.29, 0.72) 0.82
Malawi 6/99 (6.1%) 16/103 (15.5%) —_— 0.41 (0.17, 0.99)
Study site
Kenya - Ahero 9/122 (7.4%) 28/123 (22.8%) —_—— 0.32 (0.16, 0.65) 0.31
Kenya - Akala 8/101 (7.9%) 17101 (16.8%) —_—— 0.46 (0.21, 1.01)
Kenya - Rabour 8/121 (6.6%) 9/125 (7.2%) —_—— 0.92 (0.37, 2.30)
Malawi - Madziabango 0/11 (0.0%) 2/11(18.2%) L 4 NA
Malawi - Mpemba 5/36 (13.9%) 8/39 (20.5%) —_— 0.68 (0.25, 1.88)
Malawi - Zomba 1/52 (1.9%) 6/53 (11.3%) _—— 0.17 (0.02, 1.36)
Malaria transmission intensity
Moderate 16/229 (7.0%) 40/226 (17.7%) —_—— 0.38 (0.22, 0.66) 0.34
High 15/214 (7.0%) 30/226 (13.3%) — 0.56 (0.31, 1.00)
Malaria status by microscopy
Negative 5/40 (12.5%) 12/39 (30.8%) —— 0.40 (0.15, 1.06) 0.042
Positive 26/403 (6.5%) 58/413 (14.0%) — 0.46 (0.30, 0.71)
Season
Dry 14/157 (8.9%) 23/139 (16.5%) —— 0.51(0.28, 0.95) 0.57
Intermediate 6/140 (4.3%) 24/159 (15.1%) e — 0.29 (0.12, 0.69)
Wet 11/146 (7.5%) 23/154 (14.9%) —_—— 0.49 (0.25, 0.95)
Gravidity
Paucigravidae 9/114 (7.9%) 25/127 (19.7%) —— 0.44 (0.21, 0.80) 0.53
Multigravidae 22/328 (6.7%) 45/325 (13.8%) —— 0.47 (0.29, 0.76)
Gestational age at enrolment
<median (21 wks) 17/222 (7.7%) 42/228 (18.4%) —— 0.38 (0.22, 0.64) 0.13
>=median (21 wks) 14/221 (6.3%) 28/224 (12.5%) —— 0.50 (0.27, 0.92)
HIV status
Known positive 25/368 (6.8%) 53/376 (14.1%) —— 0.48 (0.31, 0.76) 0.52
Newly diagnosed B/75 (8.0%) 17/76 (22.4%) —— 0.35 (0.15, 0.82)
Social-Economic Status (SES)
Low 11/148 (7.4%) 32/150 (21.3%) —r— 0.35 (0.18, 0.65) 0.085
Medium 10/150 (6.7%) 23/151 (15.2%) —_— 043 (0.21, 0.85)
High 10/145 (6.8%) 15/151 (9.9%) ——t— 0.69 (0.32, 1.47)
Number of IPTp courses received
1-2 119 (5.3%) 0/21 (0.0%) ¢ NA 0.87
34 12/168 (7.1%) 32/178 (18.0%) —_—— 0.40 (0.21,0.77)
5+ 18/256 (7.0%) 38/253 (15.0%) —— 0.44 (0.26, 0.75)
| | 1 1 [

.01 .03 A 25 5 1 2 4
Fvs CTX+DP Fvs CTX

The crude RR values were obtained from log-binomial regressions with the stratification factors site, and HIV status included as covariates. CTX=cotrimoxazole. DP=dihydroartemisinin-
piperaquine. ITT=intention to treat. RR=risk ratio. Cl=confidence interval. Fvs=favours.

20



Barsosio et al Supplement IMPROVE-2 (vO8Nov23)

FIGURE S4: OTHER MATERNAL SECONDARY EFFICACY ENDPOINTS (MODIFIED INTENTION TO TREAT POPULATION)

CTX+DP, CTX, Crude RR Adjusted
Pregnancy and Newborn Outcomes n/N(%) n/N(%) (95% CI) P-value RR (95% CI) P-value
Outcome
Peripheral malaria during pregnancy or at delivery (any measure) (cumulative risk) * 30/443 (6.8%) 66/452 (14.6%) —— 0.46 (0.31, 0.69) 0.0002 0.47 (0.31, 0.70) 0.0002
Peripheral or placental malaria during pregnancy or at delivery (PCR) (cumulative risk) 21/440 (4.8%) 58/448 (12.9%) — 0.37 (0.23, 0.59) <0.0001 0.38(0.23, 0.61) 0.0001
Peripheral malaria during pregnancy or at delivery (microscopy) (cumulative risk) 16/440 (3.6%) 50/448 (11.2%) —— 0.32 (0.19, 0.56) <0.0001 0.33 (0.19, 0.57) 0.0001
Peripheral malaria during pregnancy or at delivery (RDT) (cumulative risk) 41443 (0.9%) 9/452 (2.0%) ——t— 0.45(0.14, 1.44) 0.18 0.43 (0.14, 1.39) 0.16
Peripheral malaria during pregnancy (any measure) (cumulative risk) 23/443 (5.2%) 58/450 (12.9%) —— 0.40 (0.25, 0.63) 0.0001 0.40 (0.25, 0.63) 0.0001
Peripheral malaria during pregnancy (PCR) (cumulative risk) 15/439 (3.4%) 49/448 (10.9%) —_—— 0.31(0.18, 0.54) <0.0001 0.32 (0.18, 0.56) 0.0001
Peripheral malaria during pregnancy (microscopy) (cumulative risk) 12/440 (2.7%) 37/448 (8.3%) —_—— 0.33 (0.17, 0.62) 0.0005 0.33(0.18, 0.63) 0.0007
Peripheral malaria during pregnancy (RDT) (cumulative risk) 3/442 (0.7%) 9/450 (2.0%) — 0.34 (0.09, 1.24) 0.10 0.32 (0.09, 1.18) 0.087
Clinical malaria during pregnancy (cumulative risk) 3/443 (0.7%) 10/450 (2.2%) —_— 0.31(0.09, 1.10) 0.069 0.29 (0.08, 1.04) 0.058
Maternal anaemia in the third timester (Hb<11 g/dL) (n/N [%]) 244/410 (59.5%) 237/420 (56.4%) > 1.05 (0.94, 1.18) 0.35 1.03(0.93, 1.15) 0.55
Maternal anaemia in the third trimester (Hb<9 g/dL) (n/N [%]) 87/410 (21.2%) 80/420 (19.0%) - 1.11 (0.85, 1.44) 0.46 1.11(0.886, 1.45) 0.42
Maternal anaemia in the third timester (Hb<7 g/dL) (n/N [%]) 16/410 (3.9%) 11/420 (2.6%) o g 1.46 (0.69, 3.10) 0.32 1.48(0.71, 3.11) 0.30
Maternal anaemia at delivery (Hb<11 g/dL) (n/N [%]) 91/190 (47.9%) 84/176 (47.7%) - 1.01 (0.82, 1.25) 0.91 1.04 (0.84, 1.29) 0.69
Maternal anaemia at delivery (Hb<8 g/dL) (n/N [%]) 45/180 (23.7%) 251176 (14.2%) — 1.71 (1.10, 2.66) 0.018 1.70 (1.09, 2.65) 0.019
Maternal anaemia at delivery (Hb<7 g/dL) (n/N [%]) 8/190 (4.2%) 5/176 (2.8%) —— 1.52 (0.51, 4.55) 045 1.63 (0.53, 4.98) 0.39

1 1 | 1 | | 1

05 1 25 5 1 2 4 8
Fvs CTX+DP Fvs CTX

The crude RR values were obtained from log-binomial regressions with the stratification factors site, and HIV status included as covariates. CTX=cotrimoxazole. DP=dihydroartemisinin-

piperaquine. The term malaria refers to malaria infection. Clinical malaria refers to malaria infection detected by mRDT (HRP2 or pLDH) or microscopy in conjunction with documented
fever (>37.5 oC) or reported fever in the past 48 hours. ITT=intention to treat. RR=risk ratio. Cl=confidence interval. PCR=polymerase chain reaction. Fvs=favours.
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2 ADMINISTRATIVE INFORMATION

Administrative information

2.1 TITLE

controlled trial (IMPROVE-2)

Chemoprevention with monthly IPTp with dihydroartemisinin-piperaquine for malaria in HIV-
infected pregnant participants on daily cotrimoxazole in Kenya and Malawi: a multi-centre placebo-

2.2

INVESTIGATORS AND COLLABORATORS

2.2.1 Chief Investigator

2.2.2 Co-Principal investigators

Prof Feiko ter Kuile, MD, PhD'?

Dr Hellen Barsosio, MD (Kenya)*?

Dr Simon Kariuki, PhD? (Kenya)

Dr Mwayiwawo Madanitsa, MD, PhD? (Malawi)

2.2.3 Co-investigators

Prof Duolao Wang, PhD!

Prof Victor Mwapasa, MD, MPH, PhD?

Mr James Dodd, MSC?

Prof Kamija Phiri, MD, PhD3

Dr Titus Kwambai, MD?

Prof Ken Maleta, MD, PhD?

Dr George Githuka, MD, MSc*

Dr Clifford Banda®

2.2.4 Collaborators

Dr George Warimwe®

Prof Karen Barnes, PhD®

Dr Charles Nyaigoti®

Dr Ann Moormann, PhD*!

Prof Philip Bejon, MD, PhD?

Prof Kevin Kain, MD, PhD*?

Dr Aaron Samuels, MD®

Prof Stephen Rogerson, MBBS, PhD*?

Dr Meghna Desai, PhD®

Dr Gonzalo Domingo, MD, PhD*

Dr Julie Gutman, MD, MSc®

Dr David Bell, PhD?®

Dr Jenny Hill, PhD?

Dr Pascal Voiriot, MD*®

Dr Emily Adams, PhD?

Dr Cristiana Cairo, PhDY’

Ass. Prof Dr Michael Alifrangis, PhD’

Prof Miriam Laufer, PhDY’

Assist Prof Matthew Chico, MPH?®

Prof. Wilson Mandala'®

Mrs Silke Fernandes?

Mr Manota Mphande?®

Prof Kara Hanson?®

Dr Maureen Kimani, MD, MPH®

Dr Eva Maria Hodel, PhD*

Dr Kigen Bartilol, MD MMeD (Obs/Gyn)>

2.2.5 Institutions

1 Liverpool School of Tropical Medicine, UK

11 University of Massachusetts, Worcester, USA

2 Kenya Medical Research Institute, Kenya

12 University of Toronto, Canada

3 College of Medicine, University of Malawi, Malawi

13 University of Melbourne, Melbourne, Australia

4 National AIDS and STI’s Control Programme, Kenya

14 PATH, Seattle, Washington, USA

5 KEMRI-Wellcome Trust Research Programme

15 Intellectual Ventures Lab., Washington, USA

6 CDC, Atlanta, Georgia, USA

16 Cardiabase, Banook Group, Nancy, France

7 University of Copenhagen, Denmark

17 University of Maryland, Baltimore

8 London School of Hygiene and Trop. Medicine, UK

18 Malawi University of Science and Technology

9 University of Tampere, Finland

19 Logic Bay Systems Ltd, Malawi

10 University of Cape, South Africa
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2.3

Trial registration and protocol summaries

TRIAL REGISTRATION AND PROTOCOL SUMMARIES

2.3.1 Trial Registration data

Data Category

Information

Primary registry and trial
identifying number

Clinicaltrials.gov: [######]

Date of registration in | [####H#]
primary registry
Secondary identifying | Kenya SERU Malawi COMREC UK LSTM REC
numbers #178/3784 #01/19/2578 #17-005
KPPB PMPB
[HH ) [HitHH#H]

Source(s) of monetary
or material support

Joint Global Health Trials Scheme, Medical Research Council/Wellcome
Trust/DFID, UK; and the European and Developing Countries Clinical Trials
Partnership (EDCTP)

Primary sponsor

Liverpool School of Tropical Medicine (LSTM); Pembroke Place, Liverpool L3
5QA, UK, Phone: +44 0151 7053794; Email: Istmgov@Istmed.ac.uk

Secondary sponsor(s)

NA

Contact for  public | Prof Feiko ter Kuile, LSTM, Pembroke Place, Liverpool, L3 5QA, UK, E-mail:

queries feiko.terkuile@Istmed.ac.uk

Contact for scientific | Prof Feiko ter Kuile, LSTM, Pembroke Place, Liverpool, L3 5QA, UK, E-mail:

queries feiko.terkuile@Istmed.ac.uk

Public title Improving PRegnancy Outcomes with PReVEntive therapy in Africa-2
(IMPROVE-2)

Scientific title Chemoprevention with monthly IPTp with dihydroartemisinin-piperaquine for

malaria in HIV-infected pregnant participants on daily cotrimoxazole in Kenya
and Malawi: a multi-centre placebo-controlled trial

Countries of recruitment

Malawi; Kenya

Health condition(s) or
problem(s) studied

Pregnancy; HIV; Malaria

Intervention(s)

CTX-alone: Daily, one double-strength tablet of 160mg of sulfamethoxazole and
800mg of trimethoprim plus monthly placebo-DP, given as a fixed dose of 3
placebo-DP tablets daily for three days until delivery

CTX-DP: Daily, one double-strength tablet of 160mg of sulfamethoxazole and
800mg of trimethoprim plus monthly DP, given as a fixed dose of 3 tablets (40
mg of dihydroartemisinin and 320 mg of piperaquine) daily for three days until
delivery.

Study type

Interventional

Allocation: randomised; intervention model: parallel assignment; arms: 2;
allocation ratio: 1:1; stratified by site (hospital) and HIV-status (known-positive
and newly-diagnosed). Masking: Placebo controlled

Primary purpose: Treatment and prevention

Phase-lIll

Date first enrolment

[dd mmm yyyy]

Target sample size

898 (449 per arm) (359 contributors and 90 non-contributors)

Recruitment status

Not yet recruiting

Page 10 of 111




IMPROVE-2 Protocol (v1.0-17Apr19) Trial registration and protocol summaries

Data Category

Information

Primary Objective

To determine if monthly IPTp-DP in HIV-infected pregnant women receiving
daily CTX is safe and superior to daily CTX-alone for controlling malaria infection
in areas with high antifolates resistance to SP and CTX in Malawi and Kenya.

Key inclusion criteria

e HIV-infected pregnant women between 16-28 weeks’ gestation

e Viable singleton pregnancy

e Onoreligible for cARTs and CTX

e Aresident of the study area

e Willing to adhere to scheduled and unscheduled study visit procedures
e Willing to deliver in a study clinic or hospital

e Provide written informed consent

Key exclusion criteria

e Multiple pregnancies (i.e. twin/triplets)

e HIV-negative or HIV status unknown

¢ Known heart ailment

e Severe malformations or non-viable pregnancy if observed by ultrasound
e Participants with advanced HIV-disease at WHO clinical stage 3 and 4

e Confirmed or suspected TB infection,

¢ Unable to give consent

e Known allergy or contraindication to any of the study drugs

Primary outcome(s)

Cumulative incidence of malaria infection detected from 2 weeks after the first
day of the first dose of the first course to delivery inclusive

Key secondary outcomes

Efficacy outcomes

e Composite of foetal loss and neonatal mortality.

o SGA-LBW-PT composite.

e The individual components of the above composites

e Neonatal length and stunting.

e Incidence of clinical malaria.

e Incidence of malaria infection detected by microscopy and PCR (not for
point of care).

e Placental malaria by microscopy, PCR and histology (past and active
infections).

Safety outcomes

e QTc-prolongation.
e Congenital malformations.
e Other SAEs and AEs.

Tolerance

e History of vomiting study drug (<60 min).
e Dizziness.
e Gastrointestinal complaints.

Antimicrobial  activity
and resistance

e Frequency of molecular markers of drug resistance in Plasmodium
falciparum infections during pregnancy and delivery.
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2.3.2 Lay summary

Context of the research: In malaria-endemic Africa, HIV and malaria conspire to increase the risks of
pregnancy loss, preterm delivery, and growth retardation resulting in small babies. HIV-negative
women in these areas receive intermittent preventive therapy in pregnancy (IPTp) with the
antimalarial sulphadoxine-pyrimethamine (SP) to mitigate these effects. HIV-infected women receive
daily prevention with cotrimoxazole (CTX), an antibiotic which also has antimalarial activity. However,
the malaria parasite is increasingly resistant to SP and CTX. Recent trials with IPTp with mefloquine,
when provided in addition to daily CTX, suggested that chemoprevention with an effective
antimalarial markedly improves the protection against malaria in HIV-infected women compared to
daily CTX alone. However, mefloquine was not well tolerated and other antimalarials are needed.

The long-acting antimalarial dihydroartemisinin-piperaquine (DP) is well tolerated and has shown
great promise in trials in HIV-negative women in Uganda and Kenya. Chemoprevention with monthly
DP has also been explored in a small study (N=200) of HIV-infected women on daily CTX in Uganda.
Unfortunately, the study was inconclusive because malaria transmission was low. It also showed a
drug-drug interaction with the anti-retroviral efavirenz (EFV), which markedly reduced the protective
drug levels of DP. Since this first trial, the preferred first-line combination antiretroviral therapy (cART)
recommended by WHO for use in the 2" and 3™ trimester changed to dolutegravir (DTG) based cARTs.
No such drug-drug interaction is expected between DTG and DP. We will, therefore, assess the safety
and efficacy of malaria chemoprevention with monthly DP in HIV-infected women on daily CTX and
DTG-based cARTSs.

Aim: To determine whether monthly IPTp-DP in HIV-infected pregnant women on cARTs and daily CTX
improves current policies to control malaria in areas with high resistance to CTX and high prevalence
of malaria in East & Southern Africa.

Methods: This is a 2-arm multi-centre trial involving 898 (449 per arm) women in 8 hospitals in Kenya
and Malawi comparing daily CTX alone versus daily CTX plus monthly DP. The primary outcome is the
incidence of malaria infection. This study is conducted alongside a sister trial among HIV-negative
women (IMPROVE trial) also evaluating monthly DP.

Potential benefits and risks to participants: CTX and DP are currently thought to be safe for the mother
and foetus during the second and third trimesters of pregnancy. The drugs have not yet been given
concurrently in HIV-infected women on DTG-based cARTs, and the study will, therefore, include a
nested cardiac monitoring component and a pharmacokinetic component to ensure women have
adequate and safe drug levels. Examinations will be non-invasive, except for blood sampling which
may cause minor discomfort. Participants experiencing illness between visits will be seen and treated
free of charge as part of the study.

Potential applications: The study is designed to inform WHO policy in countries experiencing high
levels of malaria parasite resistance and may potentially pave the way for new strategies to combat
malaria in HIV-infected pregnant women hopefully resulting in healthier pregnancies and newborns.
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2.3.3 Short technical protocol summary

Background: Pregnant women represent a vulnerable population for malaria. HIV-infected women are
particularly at risk. In HIV-infected pregnant women, WHO recommends daily cotrimoxazole (CTX), an
antifolate drug, for malaria chemoprevention and prophylaxis against opportunistic infection.
However, there is cross-resistance with sulphadoxine-pyrimethamine (SP), and high levels of
antifolate resistance threatens the antimalarial effect of CTX. Recent trials with intermittent
preventive therapy (IPT) with mefloquine in HIV-infected women on daily CTX, suggested that
chemoprevention with an effective antimalarial markedly improves the protection against malaria
compared to daily CTX alone. However, mefloquine was not well tolerated.

The long-acting combination of dihydroartemisinin—piperaquine (DP) is well tolerated and has shown
great promise as IPTp in HIV-negative women in East-Africa. Chemoprevention with monthly DP has
also been explored in HIV-infected pregnant women on daily CTX in Uganda. Unfortunately, the study
was inconclusive because malaria transmission was too low and a clinically relevant drug interaction
with efavirenz (EFV) was found reducing the exposure to DP. WHO now recommends dolutegravir
(DTG) based combination antiretroviral therapy (ARTs) as the preferred firstline regimen including for
pregnant women in the 2" and 3™ trimester of pregnancy for the prevention of mother-to-child
transmission of HIV. As a result, many countries in Africa are now transitioning to DTG-based
combination antiretroviral therapy (cARTs). No such drug-drug interaction is expected between DTG
and DP. We will, therefore, assess the safety and efficacy of malaria chemoprevention with monthly
DP in HIV-infected women on daily CTX and DTG-based cARTSs.

Objectives and methods: This is a 2-arm, individually-randomized, multi-centre, placebo-controlled
superiority trial comparing the safety and efficacy of daily CTX plus monthly DP (‘CTX-DP’) versus daily
CTX plus monthly placebo-DP (i.e. ‘CTX-alone’, control arm) to reduce malaria and the adverse effects
of malaria in 898 (449 per arm) HIV-infected pregnant women on DTG-based cARTs. The study will be
conducted in 8 hospitals in Kenya and Malawi in high SP-resistance areas with a high prevalence of
malaria. These are the same sites where the sister trial in HIV-uninfected women is being conducted
in Kenya and Malawi (IMPROVE trial). Both the mother and baby will be followed for 6-8 weeks after
delivery. The study is powered at 80% (alpha=0.05) to detect 250% relative risk reduction (RR=0.50)
in the primary outcome (cumulative incidence of malaria infection) from 12% in the CTX-alone arm
(control arm) to 6% in in the interventions arm allowing for 20% non-contributors. The trial includes a
pharmacokinetic assessment, cardiac monitoring for safety, assessment of antimalarial drug and the
impact on immune responses to malaria and other pathogens.

Page 13 of 111



IMPROVE-2 Protocol (v1.0-17Apr19) Trial registration and protocol summaries

2.3.4 Long technical protocol summary

Title: Chemoprevention with monthly IPTp with dihydroartemisinin-piperaquine for malaria in HIV-
infected pregnant participants on daily cotrimoxazole in Kenya and Malawi: a multi-centre placebo-
controlled trial(IMPROVE-2).

Background and rationale: In malaria-endemic Africa, HIV and malaria conspire to increase the risks
of adverse pregnancy outcomes. For HIV-infected pregnant women, WHO recommends daily
cotrimoxazole (CTX) for chemoprevention for malaria and prophylaxis against opportunistic infection.
However, there is cross-resistance with SP, and high levels of antifolate resistance threaten the
antimalarial effect of CTX. Recent trials in HIV-infected pregnant women who received daily CTX plus
IPTp with mefloquine, suggested that chemoprevention with an effective antimalarial markedly
reduces the risk of malaria compared to daily CTX alone. However, mefloquine was not well tolerated.
The long-acting combination of dihydroartemisinin—piperaquine (DP) is well tolerated and has shown
great promise as IPTp in HIV-negative women in East-Africa. Chemoprevention with monthly DP has
also been explored in HIV-infected women on daily CTX in Uganda. Unfortunately, the study was
inconclusive as malaria transmission was too low. Furthermore, a clinically relevant drug-drug
interaction between DP and efavirenz (EFV) was found to reduce DP drug levels. Following the
recommendation from WHO, many countries in Africa are transitioning from EFV-based to
dolutegravir (DTG) based combination antiretroviral therapy (cARTs). WHO now recommends DTG-
based cARTS as the preferred first-line cART regimen in the 2" and 3™ trimester of pregnancy. No such
drug-drug interaction is expected between DTG and DP. We will therefore assess the safety and
efficacy of malaria chemoprevention with monthly DP in HIV-infected women on daily CTX and DTG-
based cARTs. We will therefore assess the safety and efficacy of malaria chemoprevention with
monthly IPTp with DP in women on daily CTX and DTG-based cARTs and daily CTX.

Overall aim: To provide WHO with evidence on whether monthly IPTp-DP can improve current policies
to control malaria in HIV-infected pregnant women on daily CTX in areas with high levels of parasite
resistance and malaria in East and Southern Africa.

Primary objective: To determine if monthly IPTp-DP in HIV-infected pregnant women receiving daily
CTX is safe and superior to daily CTX-alone for controlling malaria infection in areas with high
antifolates resistance to SP and CTX in Malawi and Kenya.

Hypotheses: Monthly IPTp-DP in women receiving daily CTX is superior to daily CTX-alone in controlling
malaria infection during pregnancy in HIV infected women on antiretroviral therapy.

Overview Study Design: This multi-centre trial will be conducted in antenatal clinics in 8 hospitals in
Kenya and Malawi located in areas with high prevalence of HIV and malaria and with high anti-folate
resistance of the malaria parasite. These are the same sites where the sister trial in HIV-uninfected
women (all gravidae) is being conducted in Kenya and Malawi (IMPROVE trial: NCT03208179). Overall,
898 (449 per arm) HIV-infected pregnant women who are 16 to 28 weeks pregnant assessed by
ultrasound dating, will be randomised to receive one of the two interventions. Permuted block
randomisation stratified by site (i.e. hospital) and HIV-status (known-positive and newly-diagnosed)
will be used. Allocation concealment will be ensured by using sequentially numbered, sealed, opaque
envelopes. The study will include pharmacokinetic studies and cardiac monitoring in a sub group of
women. Other components include molecular marker studies of antimalarial resistance. We will also
look at the impact on biomarkers of placental function and trans-placental antibody transfer and
multi-pathogen neonatal cell mediated immune responses.
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Study Interventions: Daily CTX for all trial participants receiving cARTs in addition to: a) monthly-DP
(‘CTX-DP’), or b) monthly DP-placebo (‘CTX-alone’) (control).

Follow-up procedures: Monthly visits during pregnancy, and then at delivery. Mother and newborn
follow-up at 7 days and 6-8 weeks post-partum.

Primary outcome: The cumulative incidence of malaria infection detected from 2 weeks after the first
day of the first dose of the first course to delivery inclusive, defined as the presence of peripheral
(maternal) or placental (maternal) Plasmodium infection detected by either molecular diagnostics
(henceforth referred to as PCR), microscopy, RDT or placental histology (active infection).

Sample size: 898 (449 per arm), allowing for 20% loss to follow-up.

Data Analysis: Log-binomial regression will be used to analyse the primary outcome, controlled for
site and gravidity.

Primary partner institutions: KEMRI, Kenya; College of Medicine, University of Malawi, Malawi;
Liverpool School of Tropical Medicine (LSTM); London School of Hygiene and Tropical Medicine
(LSHTM); US Centers for Disease Control and Prevention (CDC); University of Bergen, Norway.

Funding: Joint Global Health Trials Scheme, Medical Research Council/Wellcome Trust/DFID, UK; and
the European and Developing Countries Clinical Trials Partnership (EDCTP).

Sponsor: Liverpool School of Tropical Medicine (LSTM); Pembroke Place, Liverpool L3 5QA, UK, Phone:
+44 0151 7053794; Email: Istmgov@Istmed.ac.uk.
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Table 1: Summary Table of Study Design and Schedule of Assessment

Phase Recruitment
Enrolment

Phase

Visit type number #1 #1

Visit type description Enrolment &

Screening ® baseline

Antenatal follow-up

Postnatal follow-up mother and
newborn

Maternal and
birth outcome

#6 #7 #8
6-8 Unscheduled
weeks postnatal
Postnatal visits

1 week
Postnatal

Recruitment

>

Pre-screening eligibility
Prior consent discussion X

Enrolment

Eligibility screen
Informed consent
Study code issued
Randomisation
Allocation

X X X X X

Interventions ¢

DP

Day: 0,1,2
DPplac:
Day0,1,2

CTX-DP

CTX-alone (Placebo-DP)

Assessments
Clinical measures

Copy Clinic/Lab data from ANC card
and ANC and other clinic registers
Study CRF

Physical Exam.

Maternal anthropometrics®

Ultra Sound Scan¢

Drug vomiting questionnaire§ & AE
Newborn anthropometrics™
Cardiac monitoring ECG®

Drug adherence and tolerance

X X X X X X

>

xX X X X
xX X X X

>

X X Xg
X X Xg

Samples
Blood sample &' Vp P!
Placental samples ™

HP HP Hpe
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Visit type 1: Pre-screening interview, Screening, Consent, Enrolment, Randomisation, and Allocation. First IPTp treatment dose given under direct observation.

Visit type 2: Monthly scheduled ANC follow up visits for assessment.

Visit type 3 and 8: Unscheduled follow-up visits in between scheduled follow-up visits due to acute illness or other health concerns

Visit type 4: Telephone contact to assess drug adherence and tolerance will be conducted after each dose. Women without access to a mobile phone will be visited at

home to monitor adherence. In addition, all participants will be visited at home at least once for random spot checks of adherence and to determine the availability,

use of LLITNs the previous night, and integrity of LLITNs on a random basis.

Visit type 5: Delivery visit. To be conducted as soon as possible after birth without interrupting the initiation of breastfeeding or any necessary care required to the

mother or newborn. A surface examination shall be conducted to assess for external congenital abnormalities.

Visits type 6 and 7: Routine postnatal care, physical examination and follow-up of the mother-newborn pair.

a. Scheduled visits spaced approximately one month apart. The range of monthly visits will be 3 to 7 visits depending on the gestational age of the woman at
enrolment and delivery. Since recruitment is restricted to 16-28 weeks gestation, a median of 4 to 5 monthly visits is expected.

b. Pre-study screening can take place any time women start visiting the ANC; i.e. even prior to 16 weeks gestation, but the intervention can only start at 16 weeks.

c. Cardiac safety monitoring: In a subgroup of 160 women (80808080 in each arm), a total of six ECGs will be taken per woman as three sets of two ECGs (one
before and one after the course); One ECG prior to 1st dose and one 4-6 hours after the 3™ dose of the 3-day DP course at enrolment and then twice more spaced
at least one month apart over the course of the pregnancy, just before and 4h after a monthly DP dose.

d. Drug administration: The first dose (day-0) of each monthly course to be given under direct observation and subsequent 2 doses are to be taken at home (day-1
and day-2). Women will be called or receive text messages to remind them of or verify drug intake.

e. Baseline ultra sound scans in all women to assess the gestational age.

f.  Vomiting and other adverse events (AEs) occurring within 30 minutes of the first dose will be assessed. Subsequent AEs will be captured in all women through
passive surveillance and 1/3 of women through home visits for random spot checks (~1/3 of women). Participants will be encouraged to report to the study clinic
for any subsequent AEs that may arise after each study visit at any time before the next study visit.

g. Unscheduled visit in between scheduled visits as part of continuous passive surveillance for acute illness or any other health problems. If a visit is for acute illness,
a venepuncture (Mother, upto 6mL) or heelprick (HP, newborn) blood sample (~250-500 pL) will be taken for malaria RDT/smear, Hb, and DBS for malaria, and
plasma for detection PCR and antibody assays for viral pathogens. A maternal 5 mL urine sample will also be taken for detection of urinary tract infections and
arboviruses.

h. Blood sample on enrolment & delivery by venepuncture (VP) (up to 12 mL): All women all sites: haemoglobin level, HIV test (unless known to be HIV+), maternal
HIV viral load, syphilis, baseline tests before starting cARTs (biochemistry and full-blood count), malaria smear, dried blood spots (DBS) for molecular malaria
diagnostics (not for point of care, DBS for multi-pathogen antibody assays and drug resistance), detection PCR and antibody assays for viral pathogens. Sub-group:
Drug levels; antibody and cell mediated immune responses to malaria and other pathogens; biomarkers of placental function, inflammation and gestational age;
malaria diagnostics, and drug levels. DBS, plasma, serum and red cell pellets will be stored.

i. Blood sample scheduled monthly visits by venepuncture (up to 12 mL): Same assays as for baseline, except for syphilis. Maternal HIV viral load testing will be
done once in the third trimester (and/or delivery).

j. Blood sample umbilical cord blood (CB) (~up to 300 mL): Haemoglobin level, malaria molecular diagnostics, antibody and cell mediated immune responses to
malaria and other pathogens), detection PCR and antibody assays for viral pathogens, and drug levels. DBS, blood smear, plasma and red cell pellets will be stored.

k. Blood sample newborn by heel prick (HP) (~250-500 pL) in all babies at week 1 postnatal visit (mRDT, malaria smear, DBS for molecular malaria diagnostics), week
6 postnatal visit (infant HIV PCR DNA viral detection at week 6-8), mRDT, malaria smear, DBS for molecular malaria diagnostics). At sick visits infants with fever or
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other symptoms heel prick samples collected for malaria RDT, microscopy and dried blood spot, and in a subgroup of asymptomatic infants for immunological
assays.

I.  Blood sample ECG component by venepuncture 2 ml blood sample taken 4-6 hours after last dose of the initial course and then monthly just before the first dose
and 4h after the third dose of a monthly course of DP (cMax) for biochemistry, blood sugars and drug levels (subgroup of 240 women in ECG component)

m. Placental samples at delivery/termination of pregnancy: placental section for histopathology, amnion roll, placental impression smear, maternal placental blood
for malaria diagnostics (not for point of care), drug levels, and cord blood (i.e. newborn’s side) (see cord blood sample).

n. Maternal anthropometric measurements: Enrolment: height; All visits: bodyweight, and MUAC. Infant anthropometric measurements at birth, 1, and 6-8 weeks
post-partum: bodyweight and length, head, abdominal, mid-upper arm circumference.
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3 INTRODUCTION

3.1 THE BURDEN MALARIA AND HIV AND VIRAL INFECTIONS IN PREGNANCY

3.1.1 Malaria and HIV in pregnancy

The double burden of HIV infection and malaria is borne heaviest in sub-Saharan Africa, where they
conspire to threaten maternal and newborn health. Pregnancy increases the susceptibility of women
to malaria with devastating consequences for mother and foetus.! The burden of human
immunodeficiency virus (HIV) on maternal health has been superimposed on that of malaria,
particularly in malaria-endemic regions in Africa where women account for approximately 57% of all
people living with HIV>® and where approximately 12% of women are co-infected with HIV and malaria
during pregnancy.*® HIV-infected women are at particular risk and consistently experience more
peripheral and placental malaria, higher parasite densities, and more febrile ilinesses, severe anaemia,
and adverse birth outcomes than their HIV-uninfected counterparts, particularly in multigravidae®>®
and, in some studies, increased mother-to-child transmission of HIV (MTCT).%” Thus, HIV alters the
typical gravidity-specific pattern of malaria immunity and risk by shifting the burden from, primarily,
primigravidae and secundigravidae to all pregnant women.® Similar to malaria, maternal HIV infection
increases the risk of miscarriage, stillbirth, and other adverse birth outcomes®’® and the combination
of pregnancy, HIV and malaria poses a triple threat to maternal health and foetal development.®

The World Health Organization (WHO) currently recommends a three-pronged approach for the
control of malaria in pregnancy; case-management of symptomatic malaria; providing long lasting
insecticide-treated bed nets (LLITNs) to reduce exposure to infective mosquito bites; and intermittent
preventive treatment of malaria in pregnancy (IPTp) for prevention of malaria in HIV-negative
pregnant women and daily cotrimoxazole (CTX) in HIV-infected women.*'%!! |PTp consists of the
administration of treatment doses of sulfadoxine-pyrimethamine (IPTp-SP) during the second and
third trimesters of pregnancy at every scheduled antenatal visit at least a month apart.#1011

3.1.2 Viral co-infections in pregnancy

In East and Southern Africa, maternal viral infections including cytomegalovirus (CMV), Epstein-Barr-
virus (EBV), measles virus, Respiratory syncytial virus (RSV) and several mosquito vector-borne viruses
such as Dengue, Chikungunya, Zika, Yellow Fever, Rift Valley Fever!?are co-endemic with malaria and
HIV, and are each known to be associated with pregnancy loss and pre-term delivery®*!> and may
compound the adverse pregnancy outcomes associated with malaria and HIV. The impact of maternal
viral co-infections or the potential effect of antimalarials on some of these viral infections has not yet
been documented.

3.2 MALARIA PREVENTION IN HIV-INFECTED WOMEN

3.2.1 Antifolate resistance

Sulphadoxine-pyrimethamine (SP), an anti-folate drug, is the only antimalarial currently
recommended by the WHO for IPTp. However, IPTp-SP is contraindicated in HIV-infected pregnant
women receiving daily CTX, both of which are sulpha-based anti-folate drugs, due to their overlapping
mechanisms of action and synergistic risk of adverse drug reactions when used in combination.!* CTX
has some anti-malarial properties, and in HIV-infected pregnant women, plays a dual role as both
prophylaxis against opportunistic infections and malaria and, has been associated with reduced
incidence of malaria infection and maternal anaemia®® and improved pregnancy outcomes.?”
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However, because SP and CTX as anti-folate drugs are thought to share the same drug targets, the
increasing resistance of the malaria parasite to SP, also threatens the efficacy daily CTX for malaria
prophylaxis in HIV-infected women.'®2! Recent IPTp trials in HIV-infected women who received the
combination of daily CTX plus an additional 3 courses of IPTp with mefloquine, suggested that
chemoprevention with an effective antimalarial markedly improves the protection against malaria
compared to daily CTX alone. However, IPTp-MQ was poorly tolerated and was associated with
increased viral load and MTCT of HIV.?223 There remains a need for enhanced chemoprevention of
malaria in HIV-infected pregnant women %9242

3.2.2 Chemoprevention with Dihydroartemisinin-Piperaquine (DP)

3.2.2.1 |IPTp with DP in HIV-negative women

Unlike IPTp with mefloquine, amodiaquine or chloroquine based combinations, the long-acting
combination of dihydroartemisinin—piperaquine (DP) is well tolerated and has shown great promise
as IPTp in HIV-negative women in two recently completed trials conducted in Uganda*and Kenya.303!
A recent meta-analysis of these two trials suggests a 73% (95% Cl 43 to 88) and 75% (37 to 90)
reduction in clinical malaria and malaria infection during pregnancy respectively, a 65% (95% Cl 30 to
83) reduction in placental malaria, and a non-significant reduction in adverse pregnancy outcomes of
17% (-10 to 38).3?

26-28

3.2.2.2 Experience to date with IPTp with DP in HIV-positive women

IPTp with DP has only been evaluated in a single trial (n~200) in Uganda comparing daily CTX alone to
daily CTX plus monthly DP. This trial showed no statistical difference in the risk of malaria during
pregnhancy or at delivery.33 The study was inconclusive because of the small sample size and the very
low malaria transmission in the study area following the successful introduction of Indoor Residual
Spraying (IRS)3*; the rate of placental malaria in the CTX arm was approximately 10-fold lower than
the risk observed in HIV-infected daily CTX recipients in the previous years in this same study area.®
Furthermore, a clinically relevant drug-drug interaction between DP and efavirenz (EFV) was found to
reduce DP drug levels by 38%. Based on this study alone, it would be wrong to conclude that HIV-
infected women require no additional antenatal malaria prevention beyond daily CTX because the
power of this study was undermined by the low prevalence of the primary outcome, which was
unexpected and beyond the control of the investigators.?*

Encouragingly, the addition to CTX of monthly DP was well tolerated, which is a necessary
precondition for any candidate prevention measure. Furthermore, there were no indications that the
piperaquine-associated corrected QT prolongations were worse in HIV-infected women receiving CTX
and EFV-based combination antiretroviral therapy (cART) than in HIV-uninfected women receiving DP
and were also not associated with pregnancy status or, importantly, with the number of previous IPTp
courses taken.®

3.2.3 DP and other viral infections

A recent study showed chloroquine, a quinoline-based anti-malarial demonstrated in-vitro
prophylactic and therapeutic effects on Chikungunya virus®® as well as conferred protection against
Zika virus infection in pregnant mice.?” Piperaquine, has a similar chemical structure as chloroquine,
but its impact on arboviruses has not yet been explored. Additionally, artemisinins have been shown
to have robust inhibitory effects against some viruses such as CMV and EBV.333% |f DP is shown to
inhibit the growth of arboviruses and other maternal viral co-infections, they may lead the way for
integrated approaches towards the prevention of malaria and arboviral and other viral infections in
HIV-uninfected and infected pregnant women with monthly DP and use of insecticide-treated nets.
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3.2.4 Recent changes in first-line combination antiretroviral therapy (cART) from
efavirenz (EFV) to dolutegravir (DTG) based cARTs

Following the recent recommendations by WHO in 2018, a transition is occurring in 2018-2019 from
EFV-based cARTs to dolutegravir (DTG) based cARTs in sub-Saharan Africa, which in many countries
may be completed by 2020.%*3 DTG is associated with fewer drug-drug interactions, is more effective
than EFV-based regimens in suppressing viral load in late pregnancy*** and has a higher genetic
barrier to resistance than EFV. In its most recent guidelines from December 2018,** WHO is now
recommending the use of DTG-based combinations (TDF+3TC (or FTC) + DTG) as the preferred first-
line regimen in the 2" or 3™ trimester and breastfeeding women (see highlighted text in Table 2: WHO
updated preferred first-line regimens in pregnant and breastfeeding women and women of
childbearing potential, page 22).** Because the safety of dolutegravir at the time of conception and in
early first trimester pregnancy remains to be established,* WHO continues to recommend EFV-based
cARTs (TDF+3TC (or FTC)+EFV#’) in the first trimester and for women of children bearing age who wish
to become pregnant or do not have access to ‘consistent and reliable contraception’, unless a woman
chooses to use DTG-based cARTs ‘after informed choice’ (see 3.4.3, Dolutegravir, page 24).

Many countries in sub-Saharan Africa are recommending the continued use of EFV in pregnant women
because of concerns about the complexity of WHQO's regimen. However, several countries are in the
process of reviewing their cART and PMTCT guidelines in the light of these updated recommendations
from WHO*® and recent findings from the DOLPHIN-II trial showing that DTG-based combinations are
much more effective than EFV-based combination in rapidly suppressing viral load below the level of
detection when initiated late in pregnancy.*** It is therefore anticipated that more countries in sub-
Saharan Africa will consider WHO guidelines and use DTG-based regimens as the preferred first-line
cART during the 2"¢ and 3™ trimester of pregnancy. The Malawian*® PMTCT guidelines were reviewed
in March 2019 and will now include the use of DTG-based cART regimens in the 2" and 3™ trimester
of pregnancy (Clifford Banda, personal communications). Kenya is scheduled to review their guidelines
in late 2019, and currently recommends EFV-based combinations in women of child-bearing potential
including during pregnancy.* However, the Kenyan PMTCT guidelines also state that: a) ‘DTG is safe
during pregnancy and breastfeeding if initiated 8 weeks after conception (although women need to
be counseled on the risk of becoming pregnant while breastfeeding and provided with effective
contraception)’ and b) ‘Women and adolescent girls of childbearing potential may opt to remain on
DTG and should be supported in their decision and offered effective contraception as well as
counseling on the potential risk of birth defects when DTG is used around the time of conception.’*
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Table 2: WHO updated preferred first-line regimens in pregnant and breastfeeding women and women of childbearing potential

Populations Preferred Alternative Special
first line first line situations
regimen regimen(s)
Adult men and adolescent boys i = TDF +3TC(or | AZT+3TC+
FTC) + EFV EFV 600mg
: 600mg
Adult re [ |
woden Mot of childbearing potential TDF +3TC {or | TDF + 3TC (or
- ; : : FTC) + EFV FTC) + Pl
adolescent | of child- Offered and using effective 400mg
girls bearing contraception
potentil Offered but Choose to
not using use DTG
effective after
contraception | informed
or choice
without Chooseto | TDF+3TC | TDF+3TClor | AZT+3TC+
access to : use EFV (or FTC) + FTC) + EFV EFV 600mg
contraception | after EFY 600mg | 400mg
or informed
want to choice TDF + 37TC {or TDF + 3TC (or
become FTC) + ATV/f® | FTC) + RAL
pregnant?
Children ABC + 3TC ABC + 3TC + ABC + 3TC +
+ DTG LPV EFV= (or NVP)
ABC+3TC+ AT 4+ 3TC +
RALY EFVe (or NVP)
AZT +3TC +
LPV/r {or RAL)
Neonates AZT + 3TC+ | AZT + 3TC + AZT + 3TC +
RAL NVP LPV/!

* Based on programmatic practicality and uncertainty surrounding possible DTG effects after the neural tube closes at 28 days
of gestation as noted by the originator and FDA, previous safe period after 8 weeks is now extended to after the first trimester.
In practice, the majerity of women will not yet know that they are pregnant during the first 8-12 weeks of pregnancy.

® If the national prevalence of pre-treatment resistance to EFV or NVP is 10% or higher or if no other alternatives are available.

“ For age and weight groups with approved DTG dosing.§

2 RAL can be used as an altemative regimen if LPVIr solid formulations are not available.

* EFV should not be used for children younger than three years of age.

'If starting after 2 weeks of age.

aWomen of childbearing potential who intend to become pregnant or who are not otherwise using or accessing effective
contraception can receive DTG based regimens if they have been informed of the potential increase in the risk of neural
tube defects (at conception and up to the end of first trimester) (See tables on page 24-25). However, many vulnerable and

at-risk adolescent girls and women may not be able to negatiate when they want to became pregnant andfor might not be
aware they are pregnant

Source: World Health Organisation, Updated recommendations on first-line and second-line antiretroviral regimens and
post-exposure prophylaxis and recommendations on early infant diagnosis of HIV: Interim Guidelines. Supplement to the
2016 consolidated guidelines on the use of antiretroviral drugs for treating and preventing HIV infection. December 2018.
HIV treatment. Geneva: World Health Organisation. Table 1, Preferred and alternative first-line regimens in adults and
adolescents, page 21 of WHO’s guidelines.*® The authors of this protocol added the highlights.
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3.3 DRUG-DRUG INTERACTIONS

3.3.1 Drug-drug interaction between DP and dolutegravir

There are no previous studies of DP and DTG-based cART regimens. DTG is associated with fewer drug-
drug interactions than efavirenz*®**® because it is metabolized primarily by UDP
glucuronosyltransferase (UGT)1A1 and is not an inducer nor inhibitor of CYP isoenzymes®® minimizing
the risk of clinically relevant drug-drug interactions that would decrease the concentrations of
piperaquine which is mainly metabolised by CYP3A4 (and to a lesser extent by CYP2C9 and CYP2C19).
Previous drug-drug interaction studies between dolutegravir and artemether-lumefantrine or
artesunate-amodiaquine showed that dolutegravir did not significantly change the maximum
concentration in plasma, the time to maximum concentration, and the area under the concentration-
time curve (AUC) for artemether, dihydroartemisinin, lumefantrine, and desbutyl-lumefantrine, nor
did it significantly alter the AUC for artesunate, dihydroartemisinin, amodiaquine, and
desethylamodiaquine.*?

Itis less clear if there is potential for DP to affect dolutegravir concentrations. Dihydroartemisinin does
not induce or inhibit UGT1A1, and piperaquine is a weak inducer. Nevertheless, coadministration of
dolutegravir with artesunate-amodiaquine resulted in 42 and 24% approximate decreases in the DTG
trough concentrations and the AUC, respectively.’! The mechanisms for these interactions are unclear.
These decreases in DTG concentrations are unlikely to be of clinical significance since for all subjects
who received DTG with artesunate-amodiaquine trough concentrations were comparable to or above
1,100 ng/ml (10) trough concentrations observed in prior dolutegravir phase 3 adult trials.>!
Furthermore, through concentrations of 300 ng/ml°? or 150ng/mL (the 5% percentile of the DTG
trough concentration distribution) and are associated with good efficacy of DTG.>? The combinations
were well tolerated with no serious adverse events.

Nevertheless, since DP, like artesunate-amodiaquine, is a 4-aminoquinoline ACT and no previous
pharmacokinetic studies of DP and DTG-based cART regimens have been conducted, we propose to
investigate this through a pharmacokinetic sub-study as part of the current IMPROVE-2 study.

3.4 SAFETY OF STUDY DRUGS IN PREGNANCY

34.1 CTX
CTX has been used for many years as prophylaxis for opportunistic infections in pregnancy as part of
routine HIV care.

3.4.2 Dihydroartemisinin-Piperaquine

3.4.2.1 Experience with DP in pregnancy

There is also increasing experience with DP in pregnancy, both for treatment (case management) and
chemoprevention (IPTp). Treatment with DP has been shown to be safe in the 2" and 3™ trimester of
pregnancy.?®3%535% A single course DP is safe for use in the 2"¢ and 3™ trimesters, is recommended by
WHO for treatment of malaria in the 2" and 3™ trimester and has been first-line treatment for this
indication in Papua, Indonesia, for over 10 years.

In addition to the extensive experience using this drug for treatment in pregnancy, approximately
3,282 women have received either 3-course or monthly IPTp-DP in Kenya,* Uganda,?>®° our recently
completed IPTp-DP trial in Indonesia (STOPMIP-Indonesia,®* ISRCTN34010937) and in our ongoing
IMPROVE trial in HIV-negative women. The three recent trials in Uganda and Kenya showed that
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monthly IPTp with DP was well tolerated with no noticeable differences to SP in side effect profiles.
There is also no indication that IPTp-DP is associated with an increased risk of congenital malformation
or pregnancy loss. The existing evidence in Africa suggests a 61% [95% Cl 13-83] reduction in the risk
of foetal loss compared to SP in HIV-negative women.?>3%32 The single trial to date in HIV-infected
women showed IPTp-DP to be well tolerated (N=184).52

3.4.2.2 Piperaquine-associated QTc prolongation

The main safety concern with DP is a dose-dependent QTc prolongation associated with piperaquine,
like that observed with other antimalarials like chloroquine, but less severe than with halofantrine
and quinine. Because of its slow elimination, monthly doses of DP could result in dose accumulation
of piperaquine. However, the experience in over 2,200 HIV-uninfected pregnant women who received
either 3-course or monthly IPTp-DP in Kenya, Uganda, Malawi and Indonesia?®3%%3-> (Clinicaltrials.gov
NCT02793622 and NCT03009526) does not suggest that the known piperaquine associated QTc
prolongation increases with the number of previous courses received, i.e. the magnitude of QTc
prolongation was similar after 3 to 5 courses to the prolongation observed after the 1% course and
similar to that observed in patients treated for acute malaria. This is likely because piperaquine-
associated QTc prolongation is transient and lasts for a few days only. This is also consistent with
experience with ITP in Ugandan children provided with 18 monthly courses of DP from 6 to 24 months
of age the magnitude of transient QTc prolongation remained constant and was similar after >12
monthly courses compared to a single course.

There is less experience (n=184) with IPTp with DP when provided to HIV-infected women who receive
daily CTX and cARTS, although in the single previous study with IPTp-DP in HIV-infected women on
EFV-based cART, all pre- and post-dosing QTc intervals were within normal limits (<450 msec).®’

3.4.3 Dolutegravir (DTG)

The DTG-based fixed combination cART tenofovir/lamivudine/dolutegravir (TLD) is recommended by
WHO for use in the 2" and 3" trimester of pregnancy (see Table 2: WHO updated preferred first-line
regimens in pregnant and breastfeeding women and women of childbearing potential, page 22). This
is based on the lower costs and superior efficacy of TLD, relative to EFV-based combination, in rapidly
suppressing viral load and the available safety data from approximately 2,000 pregnancies initiating
DTG-based ARTs in the ongoing Tsepamo birth study in Botswana. This Tsepamo study showed that
the rate of adverse birth outcomes and congenital malformations were similar among pregnant
women who initiated DTG-based and EFV-based cART at least eight weeks after conception. % %°

There are concerns however about the use of DTG-based cARTs in women of childbearing age because
results from the Tsepamo birth study in Botswana also indicated that DTG was associated with an
increased risk of neural tube defect when used at the time of conception. This resulted in the WHO
updated treatment guidelines from December 2018. These new guidelines recommend that women
of children bearing potential should only be offered DTG-based cARTs if they are using effective
contraception, or choose to use DTG after informed choice. More recent collective data involving
monitoring of 198 pregnancies from prospective antiretroviral pregnancy exposure registries (APR and
EPPICC) as well as data from 3 other studies with 104 pregnancy outcomes identified no birth defect
signal, either in defect prevalence of defect type. In addition, among the birth defects reported after
DTG exposure during pregnancy or at the time of conception, none involved neural tube defects.
These data provide some reassurance to women whose pregnancies have already been exposed to
DTG or who have limited options. They also highlight the importance of continuing prospective
monitoring of pregnancies exposed to DTG around the time of conception.
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4 JUSTIFICATION FOR THE STUDY

4.1 WHYIS THIS STUDY NEEDED NOW?

IPT with DP has great promise to reduce the burden of malaria during pregnancy in HIV-negative
women in Africa, but because of the drug-drug interaction with EFV, the benefits are lost in HIV-
infected women receiving EFV-based cARTs. A recent WHO Malaria Policy Advisory Committee
(MPAC) recommendations based on WHO Evidence Review Group (ERG) on malaria in pregnancy from
October 2017 2>%8 highlighted the need for alternative strategies for chemoprevention in HIV-infected
women as CTX provides only partial protection against malaria; and the need for PK/PD studies of
antimalarials in pregnancy to advice on dosage modification including in HIV-infected women on
different cART regimens. The proposed IMPROVE-2 trial will address these gaps and will determine
the efficacy of monthly IPTp-DP when added to daily CTX on antenatal malaria infection.

4.2 OTHER RELEVANT RESEARCH ONGOING ELSEWHERE

4.2.1 HIV-infected women

We are aware of one other EDCTP2-funded trial similar to IMPROVE2 to be conducted in Mozambique
and Gabon between 2018 and 2023: A randomised double-blind placebo-controlled trial to evaluate
the safety and efficacy of DHA-PPQ for IPTp in HIV-infected pregnant women receiving CTXp and ARV
drugs and using LLITNs (MAMAH)®. A search of WHO’s trial registry indicated no other registered IPTp-
DP, or DP prophylaxis trials in HIV positive pregnant women are ongoing in Africa.

4.2.2 HIV-uninfected women

However, five studies with IPTp with DP in HIV-negative women are ongoing or have been completed
involving a total of 4,519 HIV-negative participants who received or will receive IPTp with DP in Africa.
This includes 3,120 IPTp-DP recipients in our own (sister) trial in involving a total of 4,680 women in
Kenya, Malawi and Tanzania (IMPROVE trial). The IMPROVE trial (separate stand-alone protocol) and
IMPROVE-2 trial (this protocol) are conducted in the same sites in Kenya and Malawi. We are also
aware of two smaller trials comparing monthly IPTp-DP and IPTp-SP in a high SP resistance area in
eastern Uganda, published recently,®® and in Malawi (PMI-funded, Julie Gutman, CDC, personal
communications, Clinicaltrials.gov NCT03009526, approximately 602 women, 301 per arm). These five
trials involving over 4,500 IPTp-DP recipients will be sufficient to address the impact of IPTp-DP versus
IPTp-SP on adverse birth outcomes in a prospective meta-analysis of individual participant data.

We are also aware of one other study in Africa looking at the cardiac safety of single course (rather
than repeat course) of IPTp with DP in pregnancy (n=100) in north-eastern Tanzania (Matthew Chico
et al, LSHTM; Clinicaltrials.gov NCT02909712).

Lastly, our STOPMIP-Indonesia trial,®> comparing IPTp-DP with screening strategies involved a further
681 women on monthly IPTp-DP, but the efficacy results cannot be extrapolated to Africa because the
study is conducted in low transmission areas where P. falciparum and P. vivax co-exist, and the control
arm does not involve IPTp-SP.

4.3 HYPOTHESES

We propose to conduct a 2-arm trial in HIV-infected women on anti-retroviral drugs and daily CTX,
comparing the current strategy with CTX alone, against a new intervention consisting of monthly IPTp
with DP. The study has the following hypothesis: Monthly IPTp-DP in women receiving daily CTX is
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superior to daily CTX-alone in controlling malaria infection during pregnancy in HIV infected women
on antiretroviral therapy.

5 AIM & OBJECTIVES

The overall aim of the study is to provide WHO with evidence on whether monthly IPTp-DP can
improve current policies to control malaria in HIV-infected pregnant women on daily CTX in areas with
high levels of parasite resistance and malaria in East and Southern Africa.

5.1 PRIMARY OBJECTIVE

To determine if monthly IPTp-DP in HIV-infected pregnant women receiving daily CTX is safe and
superior to daily CTX-alone for controlling malaria infection in areas with high antifolates resistance
to SP and CTX in Malawi and Kenya.

5.2 SECONDARY OBJECTIVES

1. To determine if monthly IPTp-DP in HIV-infected pregnant women receiving daily CTX is safe
and superior to daily CTX-alone for preventing adverse pregnancy outcomes due to malaria.

2. To determine the effect of co-administration of DP and current first-line cARTs on the
pharmacokinetic properties of piperaquine, first line cARTs and CTX

3. To determine if the level of SP drug resistance, assessed by molecular markers, affects the
potential impact of CTX.

4. To determine the safety of monthly-DP in pregnant women receiving daily CTX and cARTs by
conducting nested cardio monitoring studies.

5. To determine if monthly IPTp-DP in HIV-infected pregnant women receiving daily CTX affects
the risk of mother-to-child transmission of HIV infection.

6. To determine if monthly IPTp-DP in HIV-infected pregnant women receiving daily CTX reduces
the risk of viral infections.

7. To determine the impact of the interventions and prenatal exposure to HIV and/or malaria on
adaptive and innate-like immune responses

6 TRIAL DESIGN & DESIGN CONSIDERATIONS

6.1 OVERVIEW OF DESIGN

This will be a multi-centre, 2-arm, parallel, placebo-controlled, individually randomised, phase-3,
superiority trial in 898 (449 per arm) HIV-infected pregnant women receiving daily CTX and cARTs to
compare the efficacy of monthly IPTp-DP (‘CTX-DP’) against monthly placebo-DP (‘CTX-alone’)
(allocation ratio 1:1). The study will be conducted in about 8 sites in high malaria endemic and high
HIV endemic areas in southern Malawi and western Kenya. These are the same sites in Malawi and
Kenya where the trial in HIV-negative women (IMPROVE) will be conducted.

HIV-infected pregnant women (all gravidae) attending for antenatal care (ANC) between 16-28 weeks’
gestation irrespective of CTX or cART use, assessed by ultrasound dating, will be eligible. Participants
will be seen monthly until delivery. Mothers and infants will be followed-up for 6 to 8 weeks post-
partum. Sub-studies of cardiac-safety and pharmacokinetics will be conducted.
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The trial is powered at 80% (alpha=0.05) to detect a 50% reduction in the cumulative incidence of
malaria infection and will take 24 months to complete.

6.2 DESIGN CONSIDERATIONS

6.2.1 Rational for a fixed dose rather than a dose based on bodyweight

There are pragmatic benefits to using a fixed dose rather than a dose based on bodyweight, but the
risk is that heavier women are under-dosed as they receive less drug per kg bodyweight. However,
the data from the two Ugandan trials in pregnant women, both of which used a fixed monthly dose of
3x3 tablets per day, showed that in contrast to expectations, women with a lower BMI have lower
(rather than higher) piperaquine concentrations compared to those with higher BMI, despite the fact
that women with the lower BMI received more drug per kg bodyweight.?>33357071 \Women with a lower
BMI appear to eliminate piperaquine more quickly, resulting in lower plasma drug concentrations
relative to the dose in mg/kg received. This was observed in both HIV-infected women (all on EFV-
based cARTs) and HIV-uninfected pregnant women. In HIV-uninfected women, women in the higher
weight-based category achieved adequate drug concentrations with the fixed dose of 960 mg and the
fixed-dose regimen was very effective and only 3 out of 373 women got malaria in the monthly IPTp-
DP arm (Rada Savic and Erika Wallender, UCSF, personal communications). which reflected a >90%
reduction in malaria compared to the monthly SP arm.”?> Models predict that HIV-infected women on
DTG-based regimens (i.e. assuming no drug-drug interaction affecting piperaquine concentrations)
will achieve the same adequate trough levels with a fixed dose of 3 tablets per day (960 mg/day) as
observed in HIV-uninfected women (courtesy of Rada Savic and Erika Wallender, UCSF, personal
communications). This has important potential policy implications as it suggests that women in the
heavier bodyweight categories (60-80kg and >80kg) are likely to achieve adequate piperaquine
concentrations with a fixed monthly dose of 3x3 tablets, avoiding the need for a more complex weight-
based loading dose or weekly regimens.

6.2.2 Rationale for nested pharmacokinetic studies

Because no previous studies have looked at the combination DP and DTG-based cARTSs, there is a need
for further PK profiling of piperaquine-DTG drug-drug interactions to verify the pharmacological model
predictions. This includes an assessment of the effect of the cARTs on piperaquine pharmacokinetics,
and the effect of repeated piperaquine dosing on the steady state concentration of the cARTs and
CTX.

6.2.3 Design as a superiority trial

Daily cotrimoxazole is cheap, well tolerated, safe, widely available and with the double benefit of
conferring protection against malaria and opportunistic infections in HIV-infected participants. In
contrast, DP will be more expensive, result in more adverse effects, and confer a greater pill burden
during implementation as it will be given in addition to daily CTX and cART in this population.
Therefore, the health benefits need to be sufficiently greater than observed with daily CTX-alone to
outweigh the burden of an additional monthly 3-day DP regimen and the additional cost associated
with the drug and implementing a new policy in HIV-infected pregnant participants.
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7 METHODS: PARTICIPANTS, INTERVENTIONS, AND OUTCOMES

7.1 STUDY SETTING

For the study to have a high likelihood of showing a differential impact, it must be conducted in areas
with moderate to intense malaria transmission and high SP resistance, which is a proxy of CTX
resistance. The prevalence of placental infection detected by PCR and histopathology among
paucigravidae in the SP arms of our recent trials in HIV-negative participants was 50% in Kenya*° and
57% in Malawi.”® These high rates in both countries suggest both a failure of SP to clear or prevent
infections and high transmission intensity. In the sites in Kenya and Malawi, the prevalence of the
quintuple mutant is >98% and approximately 6-9% of participants in 2013 were infected with parasites
carrying the sextuple dhfr/dhps mutation (Pfdhps-A581G in combination with the quintuple mutant).
The National Malaria Control Programmes (NMCP) in these two countries regard SP resistance as a
major threat to the existing IPTp-SP policy.

The study will be conducted in antenatal clinics and delivery units of Government or private (e.g.
mission) hospitals and clinics with at least 30 new antenatal attendants per month in areas with year-
round malaria transmission. The final choice of sites will depend on the available infrastructure and
absence of planned malaria control interventions in the catchment area that might have a major
impact on the malaria transmission intensity during the study period (e.g. planned mass campaigns to
reduce malaria transmission such as indoor residual spraying [IRS]).

7.1.1 Kenya

The study is part of a multi-year collaboration between LSTM and the Kenya Medical Research
Institute (KEMRI), Kisumu, western Kenya, and the US Centers for Diseases Control and Prevention
(CDC)-Kenya, and will be conducted in approximately 3 to 5 Hospitals and satellite ANC clinics in the
counties of the previous Western and Nyanza Provinces; including, but not limited to Busia, Siaya,
Kisumu, Homa Bay and Migori counties in high malaria transmission areas in western Kenya.

7.1.1.1 Suggested primary hospitals
Ahero sub-county hospital, Rabuor sub-county hospital and Akala sub-county hospital and the
corresponding satellite clinics that refer patients to these hospitals.

7.1.1.2 Backup and expansion hospitals and clinics

Homa Bay County Referral Hospital, Rongo sub-county hospital, Migori County Referral Hospital, St
Mary's Hospital, Mumias, Mukumu Mission Hospital, Kakamega, Kisumu District Hospital, Pap Onditi
sub-county hospital, Sondu sub-county hospital, Busia District Hospital, Nyamira District Hospital,
Bondo County Hospital, Siaya County Referral Hospital, Madiany County Hospital, Kisumu County
Referral Hospital, Jaramogi Oginga Odinga Teaching and Referral Hospital, Rachounyo sub county
hospital, Kendu Bay sub-county hospital and Kendu Adventist hospital. This list is not exclusive and
another hospital may be considered for inclusion in western Kenya if they fulfil the entry criteria for
size and malaria transmission and control.

7.1.2 Malawi

The sites in southern Malawi will include 3 to 5 district hospitals and satellite ANC clinics where several
pregnancy studies have been conducted. The Research Support Centre from the College of Medicine
(CoM), University of Malawi, and supported by Malawi-Liverpool-Wellcome Trust Clinical Research-
Programme linked with the CoM in Blantyre will be the coordination institutions providing
administrative and laboratory support.
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7.1.2.1 Suggested primary hospitals
Mangochi District Hospital, Zomba Central Hospital, Chikwawa District Hospital, Madziabango and
Mpemba Health Centers and, the corresponding satellite clinics that refer patients to these facilities.

7.1.2.2  Backup and expansion hospitals and clinics

These included, but are not limited to Machinga District Hospital, Lungwena Health Center, Makanjira
Health Center, Monkeybay Community Hospital, Domasi Rural Hospital, Mfera Health Center,
Chapananga Health Center, Balaka District Hospital, Chiradzulu District Hospital, Mwanza District
Hospital and Ntcheu District Hospital. This list is not exclusive as other hospitals may be considered
for inclusion in southern Malawi if they fulfil the entry criteria for size and malaria transmission and
control.

7.2  ELIGIBILITY CRITERIA

7.2.1 Inclusion criteria

Includes: HIV-infected pregnant participants between 16-28 (both inclusive) weeks gestation,
singleton pregnancy, on or eligible for DTG-based cARTs and CTX, resident of the study area, willing
to adhere to scheduled and unscheduled study visit procedures, willing to deliver in a study clinic or
hospital.

7.2.2 Exclusion criteria

Includes: Multiple pregnancies (i.e. twin/triplets), HIV-negative or HIV-status unknown, known heart
ailment, severe malformations or nonviable pregnancy observed by ultrasound, unable to give
consent, confirmed or suspected TB infection, known allergy or contraindication to any of the study
drugs.

7.3 INTERVENTIONS

7.3.1 Trial Medications and interventions

7.3.1.1 Study arms
At enrolment, all participants will be randomly allocated to receive one of two regimens:

Table 3: Dosing regimen per course

Study arm | Drug regimen Number of tablets once daily per
course (In addition to daily CTX)
Day-0 Day-1 Day-2
CTX-alone | Daily CTX plus monthly placebo-DP 3 3 3
CTX-DP Daily CTX plus monthly DP 3 3 3

CTX-alone: Daily, one double-strength tablet of 160mg of sulfamethoxazole and 800mg of
trimethoprim plus monthly placebo-DP, given as a fixed dose of 3 placebo-DP tablets daily for three
days until delivery.

CTX-DP: Daily, one double-strength tablet of 160mg of sulfamethoxazole and 800mg of
trimethoprim plus monthly DP, given as a fixed dose of 3 tablets (40 mg of dihydroartemisinin and
320 mg of piperaquine) daily for three days until delivery.
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All participants will (continue to) receive daily cotrimoxazole (CTX) (one double-strength tablet of
160mg of sulfamethoxazole and 800mg of trimethoprim) and anti-retroviral drugs (see section
7.3.1.4, Other concomitant intervention, page 30).

7.3.1.2 Placebos
The study will be placebo-controlled such that each woman will receive an identical number of tablets
per day (3) for an identical number of days (3) at enrolment and monthly after that.

7.3.1.3 Methods of drug administration

7.3.1.3.1 Enrolment

The first-day dose of each DP will be given in the clinic under direct observation (day-0). Participants
will be given clean water for swallowing the tablets and will then be observed for thirty minutes.
Participants will be given the remaining day-1 and day-2 doses to take at home, with instructions to
take one set of the pre-packaged tablets on each of the two days. If vomiting occurs in the ANC during
the 30 min observation period on day-0, the full dose will be repeated. If the participant vomits again
after the repeat dose, she will be instructed to take the next daily dose the following day. Women will
be given instructions when going home that if she vomits her drugs within 30 minutes on either day-
1 or day-2, she should come back to the clinic or a replacement dose can be brought to her home for
30 min observed dosing of that day’s drug. If intolerance continues, she will not be given DP again for
that course but receive her next course of DP or DP-placebo during the next monthly visit according
to the normal schedule.

Methods to monitor adherence to the 3-day dose regimen are described in section 7.3.5, Strategies
to improve adherence to study protocol and medication, page 34.

7.3.1.3.2 Monthly DP dose

Participants will be given each subsequent monthly DP course using the same procedures as for the
enrolment course; i.e. the first daily dose is given in the clinic under supervision and the remaining
two daily doses will be taken at home. Methods to monitor adherence to the monthly dose are
described in section 7.3.5, Strategies to improve adherence to study protocol and medication, page
34,

7.3.1.4  Other concomitant intervention

All participants will (continue to) receive daily cotrimoxazole and anti-retroviral drugs consisting of
the fixed combination tenofovir/lamivudine/dolutegravir (TLD) containing Tenofovir (TDF, 300mg)
and Lamivudine (3TC, 300mg) and dolutegravir (DTG, 50mg). In addition, all participants will receive a
long-lasting insecticide-treated net (LLIN) on enrolment as part of routine antenatal care. The study
will ensure the clinics have access to the standard (low-dose of folic acid (0.4mg) as some clinics still
use high-dose folic acid (5mg) which may interact with CTX (an antifolate drug).

7.3.1.5 Manufacturing, regulatory approval and supply of study drugs

7.3.1.5.1 Dihydroartemisinin-piperaquine and matching placebo

Dihydroartemisinin-piperaquine and matching placebo will be sourced for this study from Guilin
Pharma, based in China which is GMP certified manufacturer of D-ARTEPP®, which is produced as
40/320, 60/480 and 80/640 dihydroartemisinin/piperaquine tablet strengths (see section 16.7
Appendix VII. Product characteristics, page 90). Alternatively, it will be sourced from Alfasigma
(formerly Sigma-Tau), Rome, Italy who manufacture DP as Eurartesim® (which makes adult tablet
containing 40 mg of dihydroartemisinin and 320 mg of piperaquine).
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7.3.1.5.2 Cotrimoxazole (CTX)

CTX is usually provided to HIV-infected participants at government clinics for free. Where required,
CTX will be purchased from either Durbin PLC, South Harrow, Middlesex, UK, or other international
specialist medical suppliers of quality controlled products that distribute pharmaceuticals worldwide
or as generic by other GMP manufacturers (e.g. Universal or Cosmos, Nairobi). Cotrimoxazole is
approved for use in Kenya and Malawi under various brand names.

7.3.1.6  Product labelling, shipment and accountability

7.3.1.6.1 Labelling and shipment

Each manufacturer will be responsible for the labelling of the active drug and placebo and will arrange
shipment to the respective countries. The study will cover the shipment costs and customs clearance
fees. The manufacturers will also provide the certificate of good manufacturing practice (GMP),
certificates of analysis for active drug and placebo, where appropriate, the most recent Investigator
Brochure, and the summary of product characteristics (SmPC) and the Public Assessment Report (PAR)
(released by FDA / EMA), a certificate of donation, and an invoice. All of these are required by the
countries to obtain regulatory clearance and an import license for the study drug.

7.3.1.6.2 Packaging

Blister packs or envelopes with the study arm specific active drug and placebo combinations will be
prepared by the manufacturers or an equivalent organisation or the study pharmacist, such that one
box or envelope contains all the study drugs for that participant. Each box or envelope will contain
smaller envelopes each containing a blister pack for a specific course. The specific study drug blisters
will be kept in the box/envelope until dispensing. Packaging used for all treatment arms will be
identical, labelled and blinded to the contents. The study drugs will be prepared and shipped in at
least two different batches, to avoid any shelf life limitations.

7.3.1.6.3  Product storage
All study drugs will be stored in a secure area with access limited to investigators and authorised study
site personnel, and under appropriate storage conditions.

7.3.1.6.4  Product accountability
The site-Pl will be responsible for establishing a system for the correct handling of study drug to ensure
that:

1. Deliveries of study drug from the sponsor are correctly received by a responsible person (e.g.
pharmacist assistant)

2. Accurate records are maintained for the receipt of study drug, for the dispensing of study drug to
subjects and for the returned study drug.

3. Certificates of delivery and return must be signed preferably by the investigator or authorised
personnel and copies retained in the trial site file.

4. The study drug is to be handled and stored safely and properly and in agreement with the given
storage instructions.

5. The study drug is to be prescribed only by the principal investigator, co-investigators or study site
personnel authorised to do so by the principal investigator.

6. The study drug is dispensed only to study subjects in accordance with the protocol.

Subjects must return all unused medication and empty containers to the investigator.

8. At the end of the study, delivery records must be reconciled with records of usage and returned
stock. Any discrepancies must be accounted for in writing.

~
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9. Once accounted for, any returned and unused study treatment at the site will be returned to the
sponsor for destruction or destroyed locally upon agreement with the sponsor. Drug destruction
certificates will be issued that refers to the subject study numbers for subject-specific medication
that was destroyed.

7.3.1.6.5 Pharmacist, pharmacist assistant or dispenser
All efforts will be made for the preparation, packaging and labelling of the blinded study drug to be
performed and documented in accordance with Good Manufacturing Practice (GMP).

7.3.2 Criteria for discontinuing or modifying allocated interventions for a given
trial participant

7.3.2.1 Malaria infection or symptomatic malaria

7.3.2.1.1  Malaria infection diagnosed at enrolment visit

Participants who are febrile or have a recent history of fever or other symptoms of malaria during the
enrolment visit will not be excluded. They will follow the standard enrolment and randomisation
procedures during that initial visit. In addition, a malaria RDT will be taken. In Kenya, the policy is to
screen all women for malaria by RDT or microscopy regardless of the presence of symptoms as part
of routine care. In Malawi, this is restricted to symptomatic women. Participants who have
uncomplicated malaria confirmed by RDT, regardless of the presence of symptoms, will be treated
with a 3-day course of artemether-lumefantrine (AL) for clinical malaria as per national guidelines and
will not yet be given DP. The first study specific antimalarial drugs (i.e. the DP or placebo-DP) will then
be given during the next scheduled monthly visit approximately four weeks later. This guarantees that
both arms (included the CTX-only arm) will receive an active ACT when diagnosed with malaria
infection at enrolment. This will be recorded on the CRF. Participants with negative RDT will be given
study drug as per randomisation arm.

7.3.2.1.2  Febrile participants during scheduled visits

Similarly, participants in any group who attend a scheduled study appointment with fever and malaria
confirmed by RDT will be treated with a 3-day course of AL for clinical malaria. If their scheduled
monthly dose of DP or placebo-DP falls within the same three AL treatment days, their DP dose will
be delayed until the day after the completion of the last dose of AL. After the delayed course of DP
has been taken, they will then continue with monthly DP approximately four weeks later. This will be
recorded on the CRF. Participants with negative RDT will continue with the original schedule as per
randomisation arm.

7.3.2.1.3  Unscheduled visits

Participants diagnosed with symptomatic uncomplicated malaria during the course of the study will
also be treated with AL and where appropriate the next monthly dose of DP or placebo-DP delayed
using the same schedule as described in 7.3.2.1.2 Febrile participants during scheduled visits. This will
be recorded on the CRF.

7.3.2.2  Allergy to study medication or other safety reasons

Other reasons leading to withdrawal from study interventions include suspected or confirmed allergic
reaction to the study drug or for safety reasons as judged by the investigator, study safety monitor or
DMEC. See also paragraph 7.3.6, Removal of participants from therapy and/or assessment.
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7.3.3 Antiretroviral regimens

7.3.3.1 The rationale for switching cARTs

The counselling and cARTs will be provided by these routine HIV care clinics in each country; the
PMTCT/ART clinics in Malawi and the PMTCT/patient support centres (PSC) in Kenya. The study will
be conducted during a period when countries are in transition from EFV-based cARTs to DTG-based
cARTs in the general population (Malawi) or in restricted populations excluding women of child-
bearing potential.

At enrolment, if women in Malawi and Kenya are not yet on DTG-based cARTs (TLD) they will be
started on, or switched to (see 7.3.3.2), daily TLD at the time of enrolment, as per WHQO'’s guidelines
for preferred first-line treatment in the 2" and 3™ trimester.

Approximately two weeks post-partum (a period of lactational amenorrhoea when women are
unlikely to conceive), women will be counselled by the PMTCT/ART clinics (Malawi) or PMTCT/patient
support centres (PSC) (Kenya) about their options for preferred first-line treatment in women of
childbearing potential. These options currently vary between Malawi and Kenya, and we will,
therefore, follow the existing or upcoming national guidelines at that time in each country. A letter
from the secretary of Health and Population In Malawi was recently (March 21, 2019) circulated to all
health care providers about an upcoming HIV policy update. This suggests that in Malawi, the new
national guidelines will include the provision of a routine counselling visit in the first few weeks post-
partum and the option for women of childbearing potential to continue on/use TLD without a
requirement for contraception. In Kenya, current guidelines stipulate that this routine counselling visit
takes place around two weeks postpartum. EFV-based regimens are currently the preferred first-line
treatment for women of childbearing age in Kenya, but it is anticipated that these guidelines may be
revised. Currently, the Kenyan guidelines also state that ‘women and adolescent girls who are on
effective contraception may opt to use DTG and should be supported in their decision.’*°

All cARTs will be provided by the PMTCT/ART (Malawi) and PMTCT/PSC (Kenya) clinic teams within
each study health facilities. The study staff will liaise closely with these clinics to ensure the women
receive the appropriate cART postpartum according to the prevailing national guidelines.

7.3.3.2  Method of switching from TLE to TLD during pregnancy and from TLD to TLE after delivery
For known HIV-positive women on TLE, we will use a straightforward switch from the fixed
combination of TLE (Tenofovir/Lamivudine/Efavirenz) to TLD (Tenofovir/Lamivudine/Dolutegravir)
during pregnancy and from TLD to TLE, in the first few weeks postpartum (about two weeks according
to the Kenyan national guidelines). The straightforward switch is based on the switching guidelines
provided by British HIV Association guidelines 2016 (page 72),”* which state that ‘Mathematical
modelling suggests that dolutegravir concentrations achieved target minimum effective
concentrations by 3 days following efavirenz discontinuation (6 days in efavirenz poor metabolisers).
Importantly, there was no time point where both the efavirenz and dolutegravir concentrations were
predicted to be sub-therapeutic.”” On that basis, straightforward (with no dose adjustment)
substitution of efavirenz with dolutegravir is recommended’.”* In Kenya, straightforward switching is
implemented in individuals with evidence of adequate viral load suppression (<400 copies/mL). If the
most recent viral load was >=400 copies/mL a different switching protocol applies in Kenya to
differentiate between cART adherence problem and acquired drug resistance. This will be an exclusion
criterion.
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7.3.4 Permitted and prohibited concomitant medication and care

7.3.4.1 Routine care and permitted concomitant medication

All participants will be offered routine antenatal care according to local policy and the principles of
‘focused antenatal care’. This includes the provision of insecticide-treated bed nets (ITNs) free of
charge, and screening of malaria at enrolment if this is the local policy (e.g. in western Kenya). Routine
antenatal care also includes screening at the first appointment for syphilis, anaemia and HIV, and the
provision of appropriate treatment for these conditions. Participants confirmed as HIV-negative prior
to enrolment will be excluded from the trial and referred to routine care for assessment or for
enrolment in the sister IMPROVE trial in HIV-negative women.

Participants will be counselled to avoid concomitant medications not prescribed by the study clinic,
specifically antimalarial drugs or drugs that may be associated with QTc prolongation. All concomitant
medications taken during the study will be recorded in the appropriate sections of the CRF with
indication, dose information, and dates of administration.

All routine medication used for antenatal care is permitted, with the exception listed under the
paragraph 7.3.4.2, Prohibited medication, page 34. Permitted medication includes the use of AL (first
line) and quinine or amodiaquine-artesunate (second line) for treatment of uncomplicated malaria, or
artesunate or quinine for severe malaria as per national guidelines. As part of their antenatal care
participants will be given iron and folic acid supplements (folic acid dose 0.4 mg to 0.6 mg / day) and
tetanus vaccination if applicable. Where this is local policy, helminth infections will be treated
presumptively with albendazole 400 mg single dose or mebendazole 400mg for hookworm,
trichuriasis and ascariasis after the first trimester.

7.3.4.2  Prohibited medication

Prohibited medication includes antimalarial drugs not prescribed within the trial protocol, and other
drugs with antimalarial properties including SP, unless prescribed by the study staff. It also includes
high dose folic acid supplementation (>1.5. mg/day such as the commonly used 5 mg tablets per day).
Randomised participants who take prohibited medications will remain in the trial and will be included
in the primary, intention-to-treat analysis, but excluded from the per-protocol analysis.

7.3.5 Strategies to improve adherence to study protocol and medication

7.3.5.1 Adherence to study protocol and medication

Adequate education on the number of tablets to be taken at home on days 1 and 2 of each monthly
course will be provided at each contact point during scheduled and unscheduled visit. Where feasible,
a take-away pictorial drug administration chart will be provided to aid adherence to the dose and the
visit schedule. Where feasible, study participants will be reminded about any follow-up visits through
mobile phone contact. Where participants cannot be reached by mobile phones, home visits will be
arranged where feasible. All information will be recorded on the appropriate sections of the CRF.
Subjects judged to be non-compliant may continue in the study but will be counselled on the
importance of taking their study medication as prescribed.

7.3.5.2 Monitoring adherence

Adherence will be monitored by mobile phone interviews and/or text messages after each daily dose
of each monthly course. Women without access to a mobile phone will be visited at home to monitor
adherence. Further exploratory evaluation of the use of mobile phone technology utilising an
Unstructured Supplementary Service Data (USSD) platform to monitor adherence and safety events,
shall be implemented in some sites.
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In addition, all participants will be visited by a fieldworker at least once to check whether they have
taken the tablets and whether they have had any problems. This visit shall also serve to determine the
availability, use of LLITNs the previous night, and integrity of LLITNs on a random basis.

7.3.5.3  Strategies for retention

During screening and consent procedures, participants will be asked whether they live in the
catchment area, are willing to adhere to the study protocol, and deliver in a study clinic or hospital.
Specifically, potential participants will be asked whether they will be willing and able to comply with
the frequent follow-up schedule and whether they need to travel out of the study area for an extended
period during the follow-up period. The ‘study catchment area’ will be defined for each study site
before the start of the study. All participants will be reimbursed for transportation costs to and from
the clinic.

GPS position and otherwise, detailed directions to participants’ homes as well as contact information,
including mobile phone information, will be recorded at enrolment. If participants do not return for
scheduled follow-up visits, the study team will call them and ask them to come to the clinic for
evaluation, offering transport reimbursement, or if participants do not have access to a mobile phone,
study staff may visit their house to help arrange transport to the clinic if the participants are willing to
come to the clinic, or, alternately, a study staff member may go to their home for clinical evaluation
and to assess if they still wish to participate in the study. The participants’ travel costs will be
reimbursed. All information will be recorded on the appropriate sections of the CRF. Subjects judged
to be non-compliant may continue in the study but should be counselled on the importance of taking
their study medication as prescribed.

7.3.6 Removal of participants from study

7.3.6.1 Removal of participants from therapy and/or assessment
Participants can discontinue from the study for any one of the following reasons:

1. Screening error resulting in incorrect enrolment (found that subject did not meet required
inclusion / exclusion criteria)

2. Withdrawal of consent at any stage or subject not willing to continue in the study

3. Suspected or confirmed allergic reaction to the study drug (removal from therapy only)

4. Safety reasons as judged by the investigator, study safety monitor or DMEC (removal from
therapy only)

Where feasible, the participants who discontinue from the study treatment or from the study entirely
will be asked about the reason(s) for their discontinuation and the presence of adverse events.
Participants have the right to unconditionally withdraw from participation in the study without
providing a reason. If a subject discontinues, data captured will contribute to the analysis up to the
day prior to discontinuation, unless the subject indicates that she withdraws consent for any data
captured up to that point. Every effort will be made to follow-up participants who discontinue due to
drug related adverse events to determine the birth outcome. If a subject discontinues due to drug-
related adverse events, all the assessments that would have been carried out at the next scheduled
visit will be conducted at day 28 where reasonably possible (unless consent is withdrawn). This will be
recorded in the CRFs. The study drug will be returned by the subject. Subjects that have discontinued
the study prematurely will not be replaced.
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7.3.6.2  Discontinuation from storage of samples for future studies

The applicability of long-term storage of study samples for future research shall be in respect to the
regulations of the country-specific ethics board. When a subject’s consent for long-term storage is
withdrawn, the stored sample will be destroyed, and the withdrawal noted in the CRF. If the request
is received after the dataset has been anonymised, the stored sample can no longer be withdrawn.

7.4 OUTCOME MEASURES

7.4.1 Primary outcome

7.4.1.1 Cumulative incidence of malaria infection

The primary outcome will be the cumulative incidence of malaria infection detected from 2 weeks
after the first day of the first dose of the first course to delivery inclusive, defined as the presence of
peripheral (maternal) or placental (maternal) Plasmodium infection detected by either molecular
diagnostics (henceforth referred to as PCR), microscopy, RDT or placental histology (active infection).

7.4.2 Secondary outcome measures

7.4.2.1 Efficacy
1. Incidence of malaria infection in the peripheral blood during pregnancy defined as the
composite of malaria detected in the peripheral blood by RDT (for point of care), or
microscopy (not for point of care), or by PCR (not for point of care), excluding enrolment and
delivery.
2. The individual components of the composite malaria infection endpoints

3. Incidence of clinical malaria.

4. Malaria infection at delivery, detected in maternal peripheral or placental blood by either
molecular diagnostics, microscopy, RDT or placental histology (active infection).

5. Placental malaria by histology (active, past, and active and past infections pooled)

6. Placental malaria by any measure

7. Maternal peripheral malaria infection at delivery by any measure

8. Placental inflammation or chorioamnionitis

9. Adverse pregnancy outcome: the composite of foetal loss (spontaneous abortion or stillbirth),

or singleton live births born small-for-gestational-age (SGA), or with low birthweight (LBW),
or preterm (PT) (SGA-LBW-PT), or subsequent neonatal death by day 28. Small for gestational
age will be defined using the new INTERGROWTH population reference’s 10t percentile.”®

10. Composite of foetal loss and neonatal mortality.

11. SGA-LBW-PT composite.

12. The individual components of the above composites

13. Neonatal length and stunting.

14. Evidence of arboviral infections

7.4.2.2 Safety
QTc-prolongation.
Congenital malformations.
Maternal mortality
Other SAEs and AEs.

Mother to child transmission of HIV

I
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7.4.2.3 Tolerance
1. History of vomiting study drug (<30 min).
2. Dizziness.
3. Gastrointestinal complaints.

7.4.2.4 Antimicrobial activity and resistance
1. Frequency of molecular markers of drug resistance in Plasmodium falciparum infections
during pregnancy and delivery.

7.4.2.5 Pharmacokinetic parameters
1. Standard pharmacokinetic parameters for dolutegravir, piperaquine and CTX.

7.5 PARTICIPANTS TIMELINE

7.5.1 Timeline

The total duration of the trial is 24 months. Actual participant recruitment and follow up is expected
to take up to 19 months (12 months recruitment plus 7 months of mother-infant follow-up until the
child is 6 weeks old) (see 12.1, Timeline, page 62).

7.5.2 Antenatal booking visit

If a woman makes first contact with the study team between 16 and 28 weeks gestation (inclusive),
the first study visit will immediately follow eligibility screening. If a woman makes first contact before
16 weeks gestation, she will be invited to be enrolled into the study at the next clinic visit when she
would have reached the eligible gestational age where all screening and enrolment procedures will be
conducted.

7.5.2.1 Enrolment

After informed consent has been signed, participants will be randomly allocated to either of the two
study arms (see section 8.1, Allocation, page 43) and issued with a trial identifier with their unique
study identification number.

At this stage study staff will ask the participant for a home or mobile telephone number if they have
one, and home address or a description of the location of their home, and for their verbal consent to
be called or visited at home whenever they do not attend scheduled appointments.

7.5.2.2 Baseline assessment

A baseline assessment will be conducted for each participant comprising demographic information,
socioeconomic information, ITN and IRS use, medical and obstetric history, and clinical assessment.
Any relevant information already collected during the screening process or at previous antenatal
appointments for the same pregnancy will be copied from the antenatal cards and HIV care and
treatment cards onto the CRF, so that questions, tests and examinations are not unnecessarily
duplicated, unless for quality control.

Study-relevant information recorded at the first visit will include age; area of residence; prior use of
ITNs/IRS; the number of previous known pregnancies and number of previous births and
corresponding pregnancy outcomes. Clinical assessment will include screening for TB and
opportunistic infections, height and body weight, mid-upper arm circumference, fundal height,
reported date of last menstrual period and estimated gestation. An ultrasound scan will be done to
determine the gestational age.
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7.5.2.3 Biological samples

Avenous (up to 12 mL) will be taken and used for both routine and study-specific testing as described
in Table 1: Summary Table of Study Design and Schedule of Assessment, page 16. This will be obtained
after consent for eligibility screening has been obtained but before consent for enrolment in the trial;
participants who have not been tested for HIV and syphilis in their current pregnancy will be tested
for HIV and syphilis, and all participants will be tested for anaemia and haemoglobin levels.
Participants not previously tested for syphilis in this pregnancy will be tested and treated if positive.
The same blood sample will be prepared for study-specific diagnostic testing for malaria (e.g. not for
point-of-care in Malawi, and for mRDT screening in Kenya). A filter-paper sample will be prepared and
stored for parasite genetic studies. Additionally, baseline assessment tests will be done at enrolment
for those starting first-line cARTs (newly diagnosed HIV positive at enrolment) as per the national
guidelines and could include full blood count, biochemistry for electrolytes, liver and renal function
test. Where feasible maternal viral load tests will be conducted for all women at enrolment. If this was
done as part of routine care in the previous 3 months, including any CD4 count, the information will
be copied from clinic registers.

In a subgroup of participants enrolled in the nested cardiac monitoring study, an additional 2 mL of
whole blood will be required for drug level assessment, full blood count, biochemistry for electrolytes,
liver and renal function test, 4-6 hours after the 3™ dose of DP loading dose.

All samples collected will be recorded on case report forms and will include participant ID, type, date,
time of sample collection and any other relevant information required by the laboratories. No names
will be recorded on any of the biological samples or corresponding CRFs.

7.5.2.4 Study intervention

The first course of study drug will be administered to asymptomatic participants at the visit as
described in section 7.3, Interventions, page 29. If participants have malaria, they will be treated as
described in section 7.3.2.1. Malaria infection diagnosed at enrolment visit, page 32.

7.5.2.5 Routine antenatal care and treatment of illness

Routine antenatal care and treatment of any illness identified at this visit will be provided as described
in section 7.3.4.1, Routine care and permitted concomitant medication, page 34. This will include the
provision of an ITN if the woman does not already have one, and advice on sleeping under the net for
the entire duration of the pregnancy.

7.5.2.6  Recording of morbidity and medication taken

All participants will be asked about any symptoms or illnesses they have had in the last month, and
any medication taken. These will be recorded in the adverse events section of the CRF. All AEs shall
also be evaluated for seriousness and reported accordingly.

7.5.3 Interim monthly scheduled visits

Subsequent clinic visits will be scheduled monthly after the first visit. The range of monthly visits will
be 3 to 7 visits depending on the gestational age of the woman at enrolment and delivery. Since
recruitment is restricted to 16-28 weeks gestation, a median of 4 to 5 monthly visits is expected.

7.5.3.1 Serial ultrasound scans

A subgroup of participants in selected sites shall be requested to undergo two more additional
ultrasound scans at interim monthly visits at the approximate gestational ages of 25-28 weeks and 32-
35 weeks (or otherwise at the nearest scheduled monthly visit) (subject to funding).
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7.5.3.2 Biological samples

Avenous (up to 12 mL) will be taken for the same assays as the baseline sample and for maternal viral
load during the third trimester visits as described in Table 1: Summary Table of Study Design and
Schedule of Assessment, page 16. Where appropriate viral load assay result will be copied from clinic
registers if they were done, or are scheduled to be done, in the third trimester as part of routine care.
The samples taken for malaria diagnostics, including malaria smears and PCR will be taken for later
diagnostic analysis and not for patient care. A standard malaria RDT will be taken from participants
with fever or a history of fever in the last 48 hours for patient care (7.3.2.1.2, Febrile participants
during scheduled visits, page 32).

At each scheduled visit, the subgroup of women enrolled in the cardiac monitoring study will have an
additional 2mL of whole blood drawn 4-6 hours after the third dose of a monthly course; for the
assessment of drug levels, full blood count, and biochemistry for electrolytes, liver and renal function
tests. The sample will be drawn just after the respective ECGs have been taken at these time points.

7.5.3.3  Study intervention

The monthly DP or placebo will be administered at these visits as described in section 7.3.1.1, Study
arms, page 29. If women are symptomatic with evidence of malaria confirmed by RDT they will be
treated as described in section 7.3.2.1.2, Febrile participants during scheduled visits, page 39.

7.5.3.4 Routine antenatal care and treatment of illness
Routine antenatal care and treatment of any other illness identified at this visit will also be provided
as appropriate.

7.5.3.5 Recording of morbidity and medication
Participants will be asked about any symptoms or illnesses they have had since the start of pregnancy,
and any medication is taken, and these will be appropriately documented in the CRFs.

7.5.4 Unscheduled visits during pregnancy

Participants will be encouraged to visit the clinic if they feel unwell between scheduled appointments.
Participants who present between appointments will be examined by study staff. Presenting
symptoms, axillary temperature and blood pressure will be recorded. A venous blood sample (upto
6mL) will be taken for Hb measurement (if clinically indicated) and malaria RDT for point of care (if
clinically indicated), and a malaria smear and dried blood spot for later analysis of malaria. A 5mL urine
sample will also be taken for detection of urinary tract infections if clinically indicated and for viral
infections. Any illness will be treated as appropriate and according to standard local care. The date of
attendance, diagnosis and treatment will be recorded on the CRF, and any adverse events reported
according to standard procedures.

7.5.5 Delivery visit

Participants will be encouraged to deliver on the maternity wards of the participating clinics, in which
case they will be assisted to deliver by regular clinic midwives, and a specially trained staff will visit
them on the ward and perform relevant examinations shortly after delivery. Participants who deliver
at home will be identified using a network of community health workers such as health surveillance
staff or village health volunteers/workers and will be requested to report to the health facility within
48 hours, to collect, as far as possible, the same information. Infants will be referred to the PMTC
teams in the hospital to initiate cART prophylaxis in line with the existing national guidelines as soon
as the first contact with the mother and infant after delivery. The current infant prophylaxis consists
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of 12 weeks in which zidovudine (AZT, Retrovir) and nevirapine (NVP) are given for the first six weeks,
followed by six weeks of daily NVP.

7.5.5.1 Biological sampling mother

A similar venous (up to 12 mL) blood sample (~250 uL) will be taken as for the scheduled follow-up
visits for the same assays as described in Table 1: Summary Table of Study Design and Schedule of
Assessment.

7.5.5.2  Placental sampling

A blood sample will be collected from the delivered placenta by making an incision on the maternal
side and collecting the pooled blood. This sample will be tested for malaria using standard microscopy
of blood smear and PCR, and drug levels.

A 2cm x 2cm x 1lcm specimen of placental tissue will be taken from the maternal side for
histopathology testing for current and past malarial infection. An amnion roll will be included in the
collection of the placental sample for histological evaluation of chorio and/ or amnionitis.

7.5.5.3  Umbilical cord sampling

An umbilical cord blood sample will be taken for haemoglobin level, malaria molecular diagnostics,
antibody and cell mediated immune responses to malaria and other pathogens such as viral infections
and drug levels. We will collect up to 300ml of cord blood where feasible. At term, the maternal blood
that flows through the placenta is approximately 600-700ml/min’’- At the time of delivery, delayed
cord clamping as per obstetrics standard of care allows blood to flow from the placenta to the baby
and thus reducing placental volume by approximately half. Where feasible, we will collect the
remaining cord blood in a blood transfusion bag which can be up to approximately 300mL.

7.5.5.4 Examination of the baby

All babies shall be examined for vital status, jaundice and the presence of congenital abnormalities.
Birthweight, using digital scales, head circumference, length, and umbilical abdominal circumference
shall be measured.

7.5.6 Postnatal visits

7.5.6.1 Seven-day postnatal visit

Participants and their babies will be seen at the clinic by a study nurse around seven days after birth.
The baby will be examined for the presence of jaundice and for any congenital anomalies that may
have been missed at delivery and basic anthropometric measures taken. A heelprick sample (about
500 microlL) will be taken in all babies with fever or other symptoms for testing by RDT, microscopy
and DBS, and in a subgroup of asymptomatic babies for assays to assess immune responses to malaria
and other infectious diseases. All treatment in symptomatic infants will be provided based on the RDT
results. Standard postnatal advice and healthcare will be provided as needed for mother and baby
including infant ARV prophylaxis and mother adherence to cART during breastfeeding, and any
treatment and clinical findings for the baby recorded on the CRF. Routine postnatal care will be
provided for the participants.

Participants who do not attend this appointment will be visited at home if possible. Any infant deaths
occurring before the visit will be recorded; the date and probable cause of death will be ascertained
by verbal autopsy.
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7.5.6.2 Six,- to eight-week postnatal visit

Participants and their babies will be seen again at the clinic around six to eight weeks after birth, at
their baby’s second vaccination visit. The baby will be examined for the presence of congenital
anomalies that may have been missed at delivery or the first visit.

A similar heel prick sample (about 500 microL) as on day 7 will be taken again for malaria diagnosis
and for immunological assays with treatment provided based on the RDT results. Part of the sample
will be used for DNA PCR for HIV virus detection at 6 weeks in line with national and/or WHO
guidelines. Standard postnatal advice and healthcare will be provided as needed for mother and baby,
and any treatment and clinical findings for the baby recorded on the CRF. Routine postnatal care will
be provided for the participants.

Participants who do not attend the scheduled appointment will be visited at home if possible. Any
infant deaths occurring before the visit will be recorded; the date and probable cause of death will be
ascertained by verbal autopsy.

7.5.6.3 Unscheduled postnatal visits

Participants will be encouraged to attend the clinic if they or their baby become unwell during the
follow-up postnatal period. Physical examinations and relevant blood samples will be conducted to
guide management. Any illness will be treated as appropriate and according to standard local care.
The date of attendance, diagnosis and treatment will be recorded on the CRF, and any adverse events
reported according to standard procedures. Clinical care will also be provided for participants who
attend because of their own illness, but this will not be recorded as part of the study.

In a sub-group of participants seen during sick visits, dried blood spots or red pellets will be taken and
analysed for detection of molecular markers of anti-malarial resistance.

7.6 SAMPLE SIZE AND POWER

7.6.1 Primary outcome

The primary outcome will be the cumulative incidence of malaria infection detected from 2 weeks
after the first day of the first dose of the first course to delivery inclusive, defined as the presence of
peripheral (maternal) or placental (maternal) Plasmodium infection detected by either molecular
diagnostics (henceforth referred to as PCR), microscopy, RDT or placental histology (active infection).
A sample size of 898 (449 per arm) (359 contributors and 90 non-contributors) is required to detect a
50% reduction (RR=0.50) from 12% in the CTX-alone arm (control arm) to 6% in the intervention arm
with 80% power (alpha=0.05) allowing for 20% non-contributors (N=90). The effect size of 50% is more
conservative than the 68% pooled effect size observed in fixed effects meta-analysis from the three
completed trials to date that compared IPTp-DP vs IPTp-SP in HIV-negative women (95% Cl 61% to
73%, I-squared=0%, P<0.0001).2%30.72

7.6.2 Power calculations for key secondary outcomes

7.6.2.1 Adverse pregnancy outcome

A key secondary outcome is ‘adverse pregnancy outcome’ defined as the composite of foetal loss
(spontaneous abortion or stillbirth), or singleton live births born small-for-gestational-age (SGA), or
with low birthweight (LBW), or preterm (PT) (SGA-LBW-PT), or subsequent neonatal death by day 28.
The sample size of 718 contributors (359 per arm) provides 80% power to detect a 27.6% reduction
(RR=0.724) in adverse pregnancy outcomes from 34.5% with CTX-alone (control) to 25.0% in the DP
arm (alpha=0.05). The 34.5% proportion for this outcome in the control arm (CTX-alone) is based on
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data from our recently completed pregnancy trials in Malawi’® and Kenya.*® The frequency of this
outcome was 23.0% in HIV-negative women receiving IPTp-SP. It was assumed that this outcome is at
least 1.5 times more common in HIV-infected women on cART (i.e. 1.5x23.0=34.5%), based on a recent
meta-analysis comparing the risk of low birthweight and pre-term delivery in HIV-infected vs HIV-
negative women.?

7.6.3 Sample size for cardiac monitoring study

Overall, 80 women will be recruited per arm (160 in total). Each woman will have a total of six ECGs
taking as three sets of two ECGs; one before and one 4-6h after the first course at enrolment and then
again one before and one 4-6h after two of the subsequent monthly courses spaced at least one
month apart throughout the pregnancy. The research question of interest concerns the QTC
prolongation at enrolment. Previous studies have shown that most of the piperaquine related QTc
prolongation occurs after the first course of DP with a subsequent decline in QTc prolongation with
subsequent monthly courses.®®” However, since the study is placebo-controlled, women from both
arms will need to be recruited. A sample size of 80 in the CTX-DP and 80 in the CTX-alone arm will
provide 90% power to detect a 10ms difference in QTc prolongation (e.g. 30 vs 20ms) after the first
course (two-sided a=0.05, standard deviation 18.3ms, t-test for independent samples, allowing for
10% non-contributors [e.g. due to missing ECG at Tmax on Day-2]). The standard deviation of 18.3ms
is based on our recent observations in our recently completed trial in Indonesia (ter Kuile et al.,
unpublished observations).

7.7 RECRUITMENT AND RETENTION

7.7.1 Recruitment procedures

Eligible women who are resident in the study area will be recruited when they start attending
antenatal care in one of the ANC clinics in the participating hospitals. The study will provide staff and
dedicated study staff to deal with the additional workload. Where required, the trial will fund minor
improvements in the infrastructure, such as the refurbishment of a dedicated study room, or pay rent
to the hospital to use facilities.

7.7.2 Planned recruitment rate

Recruitment of 898 (449 per arm) women (all gravidae) from 2 countries will require 12 months, with
an additional seven months to complete pregnancy plus infant follow-up. The recruitment rate of 37
HIV-positive women per month is feasible in the hospitals where the larger sister trial is ongoing in
Malawi and Kenya.

7.7.3 Rate of loss to follow-up

This trial will be conducted by the same study teams and use similar outcomes as in the previous trials
in these countries.3%788 The sample size allows for 20% loss to follow-up, which is conservative as the
primary endpoint is the cumulative incidence of malaria infection and most women are expected to
contribute observation time to this endpoint during pregnancy even if observations at the time of
delivery may be missed.

7.7.4 Problems with compliance and Strategies for retention

7.7.4.1 Strategies for retention
During screening, women will be asked whether they live in the catchment area, are willing to adhere
to the study protocol, and deliver in a study clinic or hospital. GPS position and otherwise, detailed
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directions to participants’ homes as well as contact information, including mobile phone information,
will be recorded at enrolment. If women do not return for scheduled follow-up visits, the study team
will call them and ask them to come to the clinic for evaluation, offering transport reimbursement, or
if women do not have access to a mobile phone, study staff may visit their house to help arrange
transport to the clinic if the women are willing to come to the clinic, or, alternately, a study staff
member may go to their home for clinical evaluation and to assess if they still wish to participate in
the study. The women’s travel costs will be reimbursed. All information will be recorded on the
appropriate sections of the CRF. Subjects judged to be non-compliant may continue in the study but
should be counselled on the importance of taking their study medication as prescribed.

7.7.4.2 Drug adherence

The first dose of each course will be given under supervision of study staff on day 0, and the remaining
2 doses for days 1 and 2 will be taken at home by the study participants. Participants will be reminded
through mobile phone contact to take the assigned tablets for the second and third dose. A sub-
sample of participants will be visited at home by random spot checks (some on Day 1 and other
participants on Day 2, with Day 0 being the first day of treatment) to assess adherence to the study
drugs. In our previous trial in western Kenya documented adherence using this method was very high
(>95%).3° Adherence to dosing will be assessed by questionnaire during each monthly scheduled visit,
and by random spot checks at home or by mobile phone. Where feasible a drug administration
pictorial chart will be provided to aid adherence in between scheduled visits.

8 METHODS: ASSIGNMENT OF INTERVENTIONS

8.1 ALLOCATION

Balanced randomisation will be used using permuted block randomisation methods stratified by site
(i.e. hospital) and two HIV-status groups (known-positive and newly-diagnosed). A statistician at LSTM
in the UK will generate the randomisation lists using dummy coding (e.g. A, B), and another
independent statistician who is not involved in the study will assign the dummy codes to each of the
two study arms. The list with the allocation sequence will then be forwarded to the trial pharmacists
based in Kenya and Malawi who will then prepare sequentially numbered, sealed, opaque boxes or
envelopes for each participant with the randomisation assignments. Contained within each of these
envelopes or boxes will be the pre-packed investigational product for the entire duration of the study
for that participant. These opaque boxes/envelopes will be opened sequentially upon enrolment of a
study participant in each site. Stratification by HIV-status (known-positive vs newly-diagnosed) is
essential to ensure balanced distribution among study arms as women newly diagnosed with HIV will
not yet be on daily cotrimoxazole and may thus have a higher risk of malaria at enrolment. The latter
is an important determinant of the primary outcome of malaria infection. Minimisation or distance
randomisation using central randomisation services by internet is not feasible because of the
unreliable internet connections and telephone services in some of the proposed sites.

8.2 BLINDING AND UNBLINDING

8.2.1 Blinding

The study will placebo-controlled involving a placebo for DP, which will be identical in size, shape and
colour to the active DP tablet to ensure blinding of all investigators and study staff during allocation
and for the duration of the trial. To further minimise bias, we will use an objective primary outcome
measure and mask all laboratory staff to the treatment assignment of individual women. The trial

Page 43 of 111



IMPROVE-2 Protocol (v1.0-17Apr19) Protocol

statistician will also be blinded regarding the treatment code when he develops the statistical analysis
plan and writes the statistical programmes, which will be validated and completed using dummy
randomisation codes. The actual allocation will only be provided to the study team after locking of the
database for the primary outcome, and after the statistical analysis plan has been signed off by the
Chief Investigator, the trial statistician, and by the independent Data Monitoring and Ethics
Committee (DMEC) and a signed copy has been e-mailed to them for their records.

8.2.2 Emergency unblinding

Emergency unblinding will be on an individual basis to ensure the blinding of other participants is not
affected. Emergency unblinding will be considered in these instances: suspected unexpected serious
adverse reaction to the study drug (SUSAR), serious adverse reaction to the study drug, or serious
expected adverse drug-drug interactions between the study drug and other drugs provided to the
participant undergoing treatment, as judged by the study physician or study safety monitor. The first
alert will be raised by the study physician within 24 hours of becoming aware of the event in an
expedited report on the SAE form (10.2.4.1, Expedited reporting, page 52) to the chief investigator,
ethics committees, safety monitor, sponsor and DMEC chair. The final decision for emergency
unblinding will be advised by the country Principal investigator and/or the Chief investigator in
consultation with the safety monitor and/or DMEC chair. The trial pharmacist in each country will be
responsible for the safekeeping of the treatment allocation of each participant and will be contacted
by phone and email by the principal investigator and/or chief investigator if emergency unblinding will
be advised. Furthermore, the allocation code for each participant is also kept by the independent
statistician at LSTM in the UK who is not involved in the study as an investigator. This independent
statistician will be available when emergency unblinding is requested by the DMEC chair. The date,
reason and name of the person breaking the code must be documented. If so clinically indicated, the
subject will be withdrawn from receiving further study drug. Other than the written or verbal
disclosure of the code in any of the confidential correspondence about the participant between the
principal or chief investigator and the safety monitor or the DMEC chair, the actual allocation will NOT
be disclosed to the participant and/or other study personnel including other site personnel, monitors,
corporate sponsors or project office staff.

9 METHODS DATA COLLECTION, MANAGEMENT AND ANALYSIS

9.1 MEASUREMENT OF EFFICACY OUTCOMES AND SAFETY

9.1.1 Efficacy

9.1.1.1 Malaria infection

In febrile participants (women and their new-borns) or those with a history of fever in the last 48
hours, RDTs will be used for point-of-care diagnosis at all scheduled and unscheduled visits, with RDT-
positivity defined as either pLDH or HRP2 antigen positivity. For all participants, including those who
are asymptomatic, samples will be taken for the later determination of the presence of malaria
infection by PCR or LAMP, microscopy, and RDTs. This will be conducted in central laboratories (i.e.
not at point of care and not for participant’s care). At delivery, additional samples will be collected for
placental histology (active and past malaria infections) and later detection of the presence of malaria
infection in cord blood.
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9.1.1.2 SGA-LBW-PT

New-borns will be weighed within 24 hours of delivery using digital scales (+ 10 gr) and LBW defined
as < 2,500g. If the birthweight cannot be obtained within 24 hours, birthweights obtained up to day 7
inclusive can be used and a correction factor to adjust for the physiological fall in birthweight will be
applied. Gestational age will be assessed using ultrasound dating at enrolment and preterm (PT)
defined as <37 weeks gestation also within 24 hours, and otherwise within 96 hours. Small for
gestational age (SGA) will be defined as birthweight below the tenth percentile for a given gestational
age and sex, using the new INTERGROWTH-21% reference population.”® This will also allow the
calculation of z-scores.

9.1.1.3 Pregnancy outcome and neonatal death

Foetal loss will be assessed monthly at scheduled ANC visits. If women do not turn-up they will be
contacted by mobile phone and/or visited at home to document this. Foetal loss before 28 weeks
gestation will be defined as induced or spontaneous miscarriage, and foetal loss at or after 28 weeks
gestation as stillbirth. Neonatal death will be assessed at the 6-week follow-up visit. Neonatal
mortality will be defined an infant death within 28 days if the date of birth and date of death are
known, and otherwise within 1 month (30 days) if one of these dates are not exactly known.

9.1.2 Safety

9.1.2.1 Congenital abnormalities, neonatal jaundice and vital status

The presence of congenital abnormalities and jaundice will be assessed at delivery, day 7, and at 1
month. The vital status of participants will be recorded at each scheduled and unscheduled visit, and
through follow-up phone calls and home visits if participants do not attend the scheduled visit.
Maternal mortality will be defined as the death of a woman while pregnant or within 42 days of
termination of pregnancy, irrespective of the duration and site of the pregnancy, from any cause
related to or aggravated by the pregnancy or its management but not from accidental or incidental
causes. A verbal autopsy questionnaire will attempt to determine the cause of death.

9.1.2.2 Mother to child transmission of HIV

The occurrence of mother to child transmission of HIV will be assessed at delivery and at week 6-8
post-natal visit. Maternal viral load will be measured, at enrolment, third trimester visit and/or
delivery visit. Infant blood samples for DNA PCR for HIV virus detection will done at 6-8 weeks in line
with national and/or WHO guidelines for both study arms. Where available results will be obtained
from clinic registers if these assays are done as part of routine care to avoid duplication.

9.1.2.3 Routine monitoring cART tolerance and safety

As part of routine care, women initiating cART will be monitored closely as part of their routine HIV
care for development of adverse drug events and to identify and address barriers to adherence. This
includes a complete medical history taken, a thorough physical examination and appropriate laboratory
investigations, which includes viral load, haemoglobin assessment (or full blood count where available),
and renal and liver function tests. As this is part of routine care, and related to the study, this will be
conducted by routine clinic staff, not by study staff. The information will be copied for the routine clinic
registers.

9.1.2.4 Procedures for cardiac monitoring

9.1.2.4.1 Overview
Cardiac monitoring will be conducted in the first 160 women (80 in each arm) who provide informed
consent to join this component of the study. The objective of this cardiac monitoring sub-study is
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twofold; 1) to determine whether there is a difference in QTc prolongation between the CTX-alone
arm and the CTX-DP arm. 2) to determine whether the magnitude of DP related QTc prolongation on
the ECG, observed between the pre-treatment value (day 0) and the QTc time 4-6 hours after the 3-
day IPTp-DP course (peak piperaquine levels) increases with each subsequent course, and to
determine if this is different compared to HIV-negative women getting monthly IPT with DP. A venous
sample for drug levels will be taken at the same time to determine the relationship between
piperaquine level and magnitude of QTc prolongation and determine the impact of monthly dosing on
hepatic and renal function.

9.1.2.4.2 Electrocardiogram (ECG)

Each woman will have a total of six ECGs taking as three sets of two ECGs; one before and one 4-6h
after the first course at enrolment and then again one before and one 4-6h after two of the
subsequent monthly courses spaced at least one month apart throughout the pregnancy. ECG will be
conducted by study staff at the clinic and results read by local clinicians; Approximately half of ECGs
will also be read off-site by an experienced cardiologist (Cardiabase, Banook Group, Nancy, France).
The following stopping rules will be applied as a contraindication for subsequent IPTp courses with
DP. 1) Confirmed QT values >480ms & QTc>500ms combined with a heart rate of <65bpm and >60ms
increase in QTc relative to baseline, or 2) any QT>480ms combined with a heart rate of <65bpm in a
woman with syncope or seizures within 24 hours of the monthly dose. In such events, women will
continue in the study but will on receive daily CTX. The results of the external expert reading of ECGs
will be available on a secure server (provided by the study or by the external experts, e.g. by
Cardiabase). The external experts and the site Principal Investigator will be alerted by e-mail as soon
as the ECGs and results respectively have been uploaded onto the server. In the event of any findings
with clinical significance, participants shall be traced and requested to report to the study clinic as
soon as possible for repeat ECG and communication of the findings and appropriate clinical
management.

9.1.2.4.3 Plasma piperaquine levels, full blood count, renal function and liver function

A few minutes after the last ECG (i.e. 4-6 hours after the last dose of each course), a 2 ml venous blood
sample will be obtained for piperaquine, cARTs and CTX drug levels to determine the relationship
between drug level and magnitude of QTc prolongation. The sample will also be used to determine the
impact of monthly dosing on full blood count, renal and hepatic function. Furthermore, at delivery,
maternal placental blood and a cord blood sample will be used for the same drug levels to quantify
drug exposure to placental parasites and the neonate, respectively.

9.1.3 Pharmacokinetic studies and drug-drug interactions

We will conduct pharmacokinetic studies in a subset of the first 80 of the 160 women undergoing
cardiac monitoring who provide informed consent for the additional sampling. The blood sample will
be used to measure drug levels of piperaquine, cotrimoxazole, DTG and other cARTs to determine the
pharmacokinetic profile of these drugs and any clinically relevant drug-drug interactions when co-
administered. All these women will also take part in the cardiac monitoring study to determine the
association between QTc prolongation and drug levels (for further details, see 16.6.1, Pharmacokinetic
studies of drug-drug interactions between piperaquine and standard antiretroviral therapy, page 84).

9.1.4 Laboratory assays

A detailed description of the assays and analyses are provided in section 16.6, Appendix VI. Description
of other clinical and laboratory methods, from page 84 onwards. Some laboratory assays will be
conducted at collaborating institutions in Australia, United States of America, Canada, United
Kingdom, and Europe.
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9.2 DATA COLLECTION METHODS & STORAGE

9.2.1 Data management

9.2.1.1 Methodologies for data collection / generation

This will be combined with the data management of the larger sister trial in HIV-negative women. In
brief: A combination of paper-based and electronic record forms will be used. For the questionnaires
that are administered in paper format, the study will utilise HP Teleform software to design the paper-
based CRFs for semi-automated transcribing into an electronic database using scanning and Optical
Character Recognition, intelligent document recognition and data validation using checksum
algorithms, cross-field validation, and human verification of information against source documents.
Once validated, the data will be transferred to the target database along with a PDF of the original
image of the CRFs, such that there is an electronic copy of all paper-based documents. For the
electronic-only data capture, such as home visits to administer drug adherence questionnaires, we
will use tablets with integrated sim cards to transfer encrypted data to the ODK servers at LSTM, UK.
This has worked well in previous studies.

9.2.1.2 Data quality and standards

The quality of questionnaire data collection and data entry will be maximised through training of field
staff in the standardised questionnaire administration methodology. Field staff will be trained in the
methodology for collecting data and will be expected to demonstrate competence before conducting
fieldwork. All electronic CRFs and data validations processes for data captured through Teleform will
incorporate range and consistency checks.

9.2.1.3 Managing, storing and curating data

Verified and validated data from both countries will be stored via the cloud on a secure, highly fault
tolerant, storage area network servers at KEMRI and at LSTM in Liverpool, which is accessed by a series
of blade servers configured in a high availability cluster. The Pls from each site will have access to their
site data on the central server. All country Pls will have full access to their country level data. Locally,
data will be backed-up on a continuous basis on a secure off-site server in Liverpool, and on encrypted
standalone hard drives.

Once the data validation phase is completed by the central data manager in Liverpool, the database
will be locked and transferred to a statistical programmer at LSTM who will do further syntax-driven
consistency checks and syntax-driven data cleaning (e.g. in Stata). The statistical programmer will have
access to the PDF copies of the source data. He/she will then prepare the database for data analysis
by the trial statistician by creating the final variables for data analysis, such as the creation of the
composite endpoints. The final cleaned database will be available as SAS, STATA and in SPSS format,
with an embedded data dictionary.

9.2.1.4 Metadata standards and data documentation

The full study protocol, supporting documents including the data management Standard Operating
Procedures (SOPs) and the full individual participant level database will be made publicly available
once the study findings have been published. The data manager and statistical programmer will
produce a document summarising the methods used to generate the data with a full description of all
procedures, analyses, data capture tools, coding and description of variables. This document will be
published alongside the research database.
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9.2.1.5 Data preservation strategy and standards

The majority of the data collected will be captured using scannable paper-based forms. The scanned
PDF copies will be used for archiving, and the original paper questionnaires kept in a dedicated
lockable data storage room in country and then destroyed after a minimum period subject to the
prevailing laws in each country. The research data will be stored in the long-term in the original
electronic format, in a unified large database and a public database that contains all research data
other than participant identifiable data. The public database will be updated when needed if software
becomes obsolescent to achieve long-term preservation. The data will be preserved in this way for 10
years or longer if still being accessed at that stage.

9.3 STATISTICAL METHODS

9.3.1 General principles

All statistical analyses will be described in detail in the Statistical Analysis Plan (SAP) and finalised and
signed before unblinding the study. One interim analysis and/or one sample size re-estimation will be
conducted as described in section 7.6.1, Sample size and power, page 41 and section 9.3.7, Interim
sample size re-estimation and/or interim analyses and criteria for termination of the trial, page 49.
The study is designed as a superiority trial, so all tests will be two-sided and unless otherwise defined,
P-values <0.05 will be used to define statistical significance for analysis involving comparisons
between the control arm and the intervention arm for the primary and secondary outcomes. The
analysis will be done using Stata.

9.3.2 Analyses populations

Primary analyses will be based on the Intention-to-treat (ITT) population and secondary supportive
analyses will be done on the Per-protocol (PP) population. The safety analysis will be performed on
the safety population. These analytical populations are defined as follows: 1) The ITT population
consists of all randomised subjects with valid informed consent; 2) The PP population is a subset of
the ITT population, where subjects with major protocol deviations will be excluded. Major protocol
deviations will be defined in the Statistical Analysis Plan (SAP). 3) The safety population is a subset of
the ITT population, consisting of all randomised subjects who receive at least one dose or a partial
dose of study drug.

9.3.3 Primary outcome analyses

The generalised linear model (GLM) with the log-link function and binomial distribution (log-binomial
regression) will be used to analyse the primary outcome. The GLM model will have the treatment arm
as the only predictor variable and the balancing factors site and HIV-status (known-positive and newly-
diagnosed) as covariates, from which the risk ratio (RR) and its 95% confidence intervals (Cl) of having
a primary outcome will be derived. Covariate-adjusted analyses for the primary outcome will also be
conducted by adding other pre-specified covariates into the above unadjusted GLM analysis to derive
the adjusted RR (95% Cl). Imputation for baseline missing covariates will be made for covariate-
adjusted analysis. These same covariates will be included in subgroup analyses. Assessment of the
homogeneity of treatment effect by a subgroup variable will be conducted by a GLM with the
treatment, subgroup variable, and their interaction term as predictors, and the P-value presented for
the interaction term. In the case that convergence with the interaction models cannot be achieved,
this will be done by separate GLM models for each category of a subgroup, and the difference between
subgroup compared using the Altman-Bland method.®! In addition, the risk difference (RD) of the
primary outcome will be derived from the overall and country stratified GLM models with binomial
distribution function, and identity link functions, respectively.
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9.3.4 Secondary outcomes analyses

All secondary outcomes will be analysed as a superiority design and two-sided 95% Cls for the
treatment differences in these outcomes between two treatment groups will be calculated and
presented. Secondary outcome analyses will be based on the ITT population unless specified. The
secondary outcomes will also be analysed using the same GLMs will treatment arm as the only
predictor variable and the balancing factors site and HIV-status (known-positive and newly-diagnosed)
as covariates. The point estimate of the treatment effects with their two-sided 95% Cl will be derived
via the specification of a GLM model for each secondary outcome depending on its distribution. For a
binary outcome such as the components of the primary outcome, similar analysis to the primary
outcome analysis will be performed and the treatment effects measured as RR and RD will be
generated. For a continuous outcome like birthweight, a Gaussian distribution will be assumed, and
anidentity link function will be used. Correspondingly the mean difference and its 95%Cl between two
arms will be calculated. For a count outcome such as the number of SAEs or number of malaria
infections or clinical malaria episodes after enrolment, Poisson distribution and log link function will
be used (or negative binormal distribution if overdispersion is found), from which incidence rate ratio
(IRR) and its two-sided 95% Cl will be computed.

9.3.5 Subgroup analyses

We will perform subgroup analyses of the primary outcome and its components on a series of pre-
specified baseline characteristics of women including study country, gravidity (paucigravidae [1*and
2" vs multigravidae [3™+]), malaria status (positive-negative, based on a composite of microscopy
and PCR), socio-economic status (terciles), HIV-status (known-positive and newly-diagnosed) season
(terciles of average rainfall last 6 months before delivery) and viral load (1,000 copies/ml), and study
site (i.e. hospital) characteristics: malaria transmission intensity (terciles), expressed as prevalence of
PCR positivity on enrolment across two arms; and degree of SP parasite resistance (as a proxy for CTX
resistance), expressed as prevalence of the Pdhps-A581G mutation as a proxy ‘sextuple’ dhfr/dhps
mutant parasites using (e.g. >30% Pdhps-A581G). We will also conduct subgroup analysis for the effect
of the number of monthly doses received (e.g. median). The definition of subgroups in the statistical
analysis plan will supersede those in the protocol. The treatment effect within each category of the
above-selected variables will be estimated and the interaction effect between treatment and each
variable assessed to explore effect modification. The modifying effects of bednets cannot be assessed
as all women will receive LLINs on enrolment as part of the national policy.

9.3.6 Safety

For the safety analysis, women in the DP arm will be considered by arm and by both DP arms pooled
(overall) and by the number of DP courses received to explore dose-responses, and the mean QTc
change before the 1 dose and after the last dose of each course compared using GLM.

9.3.7 Interim sample size re-estimation and/or interim analyses and criteria for
termination of the trial

9.3.7.1 Sample size re-estimation

One interim sample size-estimation will be conducted when approximately 50% of participants have
been recruited to verify if the trial is not under-powered based on potential differences between the
observed event and dropout rate pooled across the two arms (i.e. blinded) and the estimates of these
pooled rates used in the sample size calculations, which were based on historical data from the study
areas. To maintain Type 1 error and trial integrity and safeguard the power of the trial, this will be
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conducted blinded; i.e. the effect size will not be taken into consideration as no details by arm will be
provided to the statistician conducting the sample size re-estimation

9.3.7.2 Interim analysis

At the discretion of the DMEC, an interim analysis will be conducted on the primary outcome when
approximately 75% of participants have enrolled or at a time point suggested by the TSC or DMEC.
The interim analysis will be performed by an independent statistician, blinded for the treatment
allocation. The statistician will report to the independent DMEC. The DMEC will have unblinded access
to all data and will discuss or report the results of the interim-analysis with the Trial Steering
Committee (TSC), e.g. in a joint meeting. The TSC decides on the continuation of the trial and will
report to the ethics committees.

The Lan-DeMets spending function with O’Brien-Fleming type boundaries will be employed to
preserve the overall one-sided type | error rate for efficacy at the final analysis. If the stopping
boundary is crossed at the interim analysis and the RR is less than 0.5, it will be concluded that the
study has demonstrated that the efficacy of the intervention is superior to that of IPTp-SP in the
prevention of the primary outcome. The trial recruitment can then be stopped unless the DMEC
advises otherwise Statistics will not be the sole basis for the decision to stop or continue and the
DMEC can advise to continue recruiting in the trial, or stop recruiting but continue to complete the
intervention as per randomisation in the remaining active participants, even if statistically the
stopping boundary is crossed, e.g. in order to continue collecting more safety information or data for
further sub-group analyses etc. The trial can also be stopped in case of futility.

A detailed plan for interim analysis, the provisional stopping rules and how the stopping rules will be
applied, will be drawn up prior to the start of the interim analysis and documented in the study
statistical analysis plan.

10 METHODS: MONITORING

10.1 DATA MONITORING AND TRIAL OVERSIGHT COMMITTEES

10.1.1 Data Monitoring and Ethics Committee (DMEC)

Since the study is a clinical trial an independent Data Monitoring and Ethics Committee (DMEC) will
be set up. The DMEC will be critical to ensure that the subjects are protected from harm, while also
ensuring that the study integrity is not compromised. The DMEC will consist of 3 to 4 independent
members knowledgeable in the conduct of clinical trials. They will meet regularly (e.g. twice yearly or
more frequently if so required) during data collection period to provide a review of blinded (and if
requested unblinded) data to ensure the safety, rights and well-being of trial participants. In addition,
regular review of the quality of the study data will be conducted at each meeting of the DMEC.

The roles and membership of the DMEC are described in more detail in Appendix Il. Terms of reference
oversight committees, section 16.2.3, page 77.

10.1.2 Trial Steering Committee (TSC)

The trial will also have a Trial Steering Committee (TSC) which will advise on the study amendments,
monitor progress and quality of the trial, ensure participants’ rights and safety are adhered to, review
relevant new information from other sources and consider recommendations from the DMEC. The
role and membership of the TSC are also described in more detail in section 16.2.2, Appendix Il. Terms
of reference oversight committees, page 75.

Page 50 of 111



IMPROVE-2 Protocol (v1.0-17Apr19) Protocol

10.2 SAFETY MONITORING AND REPORTING
The principles of ICH GCP require that both investigators and sponsors follow specific procedures
when notifying and reporting adverse events or reactions in clinical trials.

10.2.1 Definitions
The following definitions apply to this protocol:

10.2.1.1 Adverse Event (AE)
Any untoward medical occurrence in a patient or clinical trial subject administered a medicinal
product and which does not necessarily have a causal relationship with this treatment.

10.2.1.2 Adverse Reaction (AR)
Any untoward and unintended response to an investigational medicinal product related to any dose
administered.

Comment: All adverse events judged by either the reporting investigator or the sponsor as having a
reasonable causal relationship to a medicinal product would qualify as adverse reactions. The
expression ‘reasonable causal relationship’ means to convey, in general, that there is evidence or
argument to suggest a causal relationship.

10.2.1.3 Serious Adverse Event (SAE) or Serious Adverse Reaction (SAR)

Any adverse event or adverse reaction that results in death, is life-threatening*, requires
hospitalisation or prolongation of existing hospitalisation, results in persistent or significant disability
or incapacity, or is a congenital anomaly or birth defect.

Comment: Medical judgement should be exercised in deciding whether an adverse event/reaction
should be classified as serious in other situations. Important adverse events/reactions that are not
immediately life-threatening or do not result in death or hospitalisation but may jeopardise the
subject or may require intervention to prevent one of the other outcomes listed in the definition
above should also be considered serious.

*Life-threatening in the definition of a serious adverse event or serious adverse reaction refers to an
event in which the subject was at risk of death at the time of the event. It does not refer to an event
which hypothetically might have caused death if it were more severe.

10.2.1.4 Suspected Unexpected Serious Adverse Reaction (SUSAR)
An adverse reaction that is both unexpected (not consistent with the applicable product information)
and also meets the definition of a Serious Adverse Event/Reaction.

10.2.1.5 Intensity

The intensity of each AE recorded in the case report form should be assigned to a grade (1-5), which
will be determined following the MedDRA definitions set forth by the International Council for
Harmonisation of Technical Requirements for Pharmaceuticals for Human Use (ICH). Use of these
standardised guidelines will allow for uniform reporting. The grades are defined as follows:

= Grade 1: Mild AE

= Grade 2: Moderate AE

= Grade 3: Severe AE

= Grade 4: Life-threatening or disabling AE
= Grade 5: Death related to AE
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10.2.2 Identifying, managing adverse events

Participants who develop adverse events because of the study interventions or other treatments will
be identified at scheduled and unscheduled follow-up visits and referred to the designated hospital
for evaluation and treatment according to local guidelines. Mild adverse events will be noted in the
participant’s case report form; no further action will be taken by study staff except in the case of
vomiting, in which case the study medication may need to be re-administered. In the case of any SAE,
subjects will be referred to the hospital for management. Transportation to the hospital will be
provided where feasible, or transport reimbursed. All participants with SAEs will undergo a record
review to identify potential adverse consequences of study participation.

10.2.3 Assessment of causality

The investigator is obligated to assess the relationship between the investigational product and the
occurrence of each AE/SAE. The investigator will use clinical judgment to determine the relationship.
Alternative causes, such as the natural history of the underlying diseases, concomitant therapy, other
risk factors, and the temporal relationship of the event to the investigational product will be
considered and investigated. The investigator will also consult the drug information and the DMEC as
needed in the determination of his/her assessment.

There may be situations when an SAE has occurred, and the investigator has minimal information to
include in the initial report. However, it is very important that the investigator always assess causality
for every event prior to transmission of the SAE report. The investigator may change his/her opinion
of causality in light of follow-up information, amending the SAE case report form accordingly.

10.2.4 Reporting adverse event procedures

All SAEs will be reported to the in-country principal investigator or an assigned representative within
24 hours of the staff becoming aware of it, using an SAE form, which should be completed and sent
electronically. The SAE form asks for the nature of the event, date of onset, severity, corrective
therapies given, outcome and causality (i.e. unrelated, unlikely, possible, probably, definitely). The
responsible study clinician should assign the causality of the event.

10.2.4.1 Expedited reporting

SAEs that are unexpected and are at least ‘possibly related’ to the study drug require expedited
reporting within 24 hours of the country principal investigator or assigned representative becoming
aware of it (e-mail notification); i.e. this will be a maximum of 48 hours after the event occurred or
the study team were made aware of the event (including the 24 hours required for the field staff to
report to the principal investigator/representative). Additional information will be sent within 14
additional days (full SAE report) if the reaction had not resolved at the time of e-mail notification.

10.2.4.2 Scheduled reporting

Other SAEs and AEs will be reported annually (or more frequently if so required by the DMEC or ethics
committees) in an aggregated report. AEs that will not be reported include common illnesses that do
not result in hospitalization, including but not limited to clinical malaria, respiratory, gastrointestinal,
and skin diseases unless they are considered at least possibly related to the intervention.

10.2.4.3 Recipients of reports

The study will comply with local regulations about reporting of SAEs to their local Research Ethics
Committee and/or Research & regulatory offices. In addition to the primary ethics committees, we
will report safety data to the DMEC, and the sponsor. In addition, and if so requested by the
manufacturer, the sponsor will forward the reports to the manufacturer of DP. A copy of the final

Page 52 of 111



IMPROVE-2 Protocol (v1.0-17Apr19) Protocol

study report will be provided to all study hospitals, ethics committees, TSC, DMEC, to local regulators,
and, if so requested, to the manufacturer.

Figure 1: Safety reporting assessment flowchart5?

: 5

Serious Not Serious
Serious Adverse Event Adverse Event
(SAE) (AE)
Related Not Related Related Not Related
to IMP to IMP fo IMP to IMP
E{?n'ous Serious Adverse Adverse
verse :
Baadkion Adverse Reaction Event
(SAR) Event (SAE) (AR) (AE)

Serious Adverse Reaction
(SAR)

Suspected Unexpected Serious Adverse
Reaction (SUSAR)

Unexpected

Senous? Related? Unexpected?
“Yes “Yes -Yes

IMP: Investigational Medicinal Product
*See definition of SAE in section 10.2.1
**Assessed in line with the current approved Investigator’s Brochure (IB)

10.3 TRIAL MONITORING AND AUDITING

10.3.1 Trial monitoring
External clinical trial monitoring visits are provided by the sponsor at trial initiation, and then regularly

(at least yearly) thereafter and at trial closeout, or more frequently if so required; e.g. if the trial
fieldwork is about 24 months, this means that each site is visited approximately 4 times by external
monitors. The results from each monitoring visit will help inform whether more frequent or earlier
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repeat visits are required. The frequency of these visits appeared appropriate for our experienced
study sites in recent trials and the feedback was highly appreciated by the study teams.

10.3.2 Auditing

The independent clinical monitoring process will be audited by a study staff from the sponsor’s
research office at LSTM in Liverpool, UK. The auditor will accompany the clinical monitor during at
least one of the site visits. After this visit, it will be determined by the sponsor if more auditing visits
are required.

10.3.3 Role of sponsor

The Sponsor reserves the right to suspend temporarily or prematurely discontinue this study at any
time for reasons including, but not limited to, safety or ethical issues or severe non-compliance. If the
sponsor determines such action is needed, it will discuss this with the investigator. When feasible, the
sponsor will provide advance notification to the investigator of the impending action prior to it taking
effect. The sponsor will promptly inform the ethics committees and provide the reason for the
suspension or termination.

10.4 OTHER QUALITY CONTROL MEASURES

10.4.1 Safety monitors

A local paediatrician and/or obstetrician will act as trial safety monitors, one per country.

10.4.2 Trial monitoring

Each of the partner’s institutions have their own internal quality control teams who will conduct
internal monitoring regularly, and to help prepare for external monitoring visits. The study will be
externally monitored regularly by a monitor appointed by the sponsor’s research office at LSTM in
Liverpool, UK. The frequency will be at least yearly, but after each visit, the frequency of subsequent
monitoring visits will be evaluated by the sponsor to see if more frequent monitoring is required.

10.4.3 Training

The country Principal Investigators are responsible for the conduct of the study at the study sites,
including delegation of specified study responsibilities, and training of study staff. Each site will
maintain a record of all individuals involved in the study (medical, nursing and other staff) and will
ensure that all persons assisting with the trial receive the appropriate training about the protocol, the
investigational product(s) and their trial-related duties and functions, including formal certified GCP
training. During the study, the regular spot checks will be conducted to assess the performance of the
study site staff members and re-training provided where necessary.

10.4.4 Quality assurance/control of laboratory tests

Regular audits of laboratory performance will be completed by experienced supervisors according to
standard operating procedures. All malaria blood smears will be read by two different microscopists
blinded to the allocation and each other’s results, any significantly discordant results based on
positive/negative results or difference in parasites above a defined threshold will be verified by a third
expert microscopist. All malaria molecular analyses will include a set of positive P. falciparum controls
and a set of randomly distributed negative controls on the PCR plates. If one or more of the negative
controls are PCR positive the PCR run will be discarded. Ten percent of all histopathology slides will
undergo external validation.
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11 ETHICS AND DISSEMINATION

11.1 DECLARATION OF HELSINKI

The trial will be conducted in compliance with the principles of the Declaration of Helsinki (1996) (See
16.3, Appendix lll. Declaration of Helsinki, page 79), the principles of GCP and in accordance with all
applicable regulatory requirements in Kenya and Malawi.

11.2 RESEARCH ETHICS AND REGULATORY APPROVAL

11.2.1 Review process

This protocol, the informed consent document, patient information sheets will be reviewed and
approved by the Research Ethics Committees at KEMRI, Nairobi, Kenya (SERU), and the College of
Medicine in Malawi (COMREC) (or if requested at the national level, by the Malawian National Health
Science Research Committee). In addition, the protocol will require approval from the Research and
Ethics Committee of Liverpool School of Tropical Medicine, Liverpool (LSTM).

11.2.2 Protocol amendments

If it is necessary for the protocol to be amended, the protocol amendment will be submitted to the
research ethics committees at LSTM (sponsor) and the primary ethics committees in each country for
approval before implementation in that country. Any change to the informed consent form, except
for layout, spelling errors and formatting, must also be approved by the sponsor and the primary
ethics committee in each country, before the revised form is used.

No change will be made to the approved protocol without the agreement of the sponsor. The Chief
Investigator, or a delegated person, will distribute amendments on behalf of the sponsor to each
principal investigator, who in turn is responsible for the distribution of these documents to the staff
at his/her study site.

11.2.3 Sanctioning of the protocol by hospitals

Where this is a requirement of participating hospitals, the approved protocol will subsequently be
submitted to the participating hospitals' review committees or representatives for subsequent
sanctioning of the protocol and procedures by the hospital.

11.2.4 Regulatory approval

Regulatory approval will be sought from the national regulators in Kenya and Malawi from the
Pharmacy and Poisons Board; Pharmacy, Medicines and Poisons Board. CTX and DP are currently
approved under various brand names in each of the two countries as outlined below:

11.2.4.1 Dihydroartemisinin-piperaquine

Dihydroartemisinin-piperaquine is registered for use as case-management for clinical malaria in both
Kenya and Malawi. The main brands registered are DuoCotecxin (from Beijing Holley-Cotec
Pharmaceutical Ltd, China), D-ARTEPP® from Guilin Pharma, a GMP and WHO pre-qualified,
pharmaceutical company based in China, and Eurartesim®, a GMP manufactured product from
AlfaSigma (formerly Sigma-Tau) approved by the European Medicines Agency (EMA), the European
regulator for the case-management of malaria.

11.2.4.2 Cotrimoxazole (CTX)
CTX is approved in Kenya and Malawi under various brand names.
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11.2.4.3 Fixed dose combinations of cART

The DTG-based formulations are approved as fixed dose combination of TLD (TDF/3TC/DTG) and
available under various brands manufactured by Mylan Pharma, Cipla, Hetero labs limited, Aurobindo
Pharma, Macleods Pharmaceuticals Limited and Laurus Labs Limited. Of these, by April 2019, TLD
manufactured by Mylan, Hetero labs limited, Aurobindo and Macleods and Laurus labs limited are
approved or tentatively approved antiretrovirals by the US FDA for use in association with Presidential
Emergency Plan for AIDS Relief (PEPFAR).%3

11.3 INFORMED CONSENT PROCEDURES

Informed consent will be obtained before participants are enrolled in the study. See section 7.5.2.1,
and 16.5, Appendix V. Participant information sheets and informed consent statements, page 83 for
further details.

11.3.1 Consent procedures

Written, informed consent will be obtained in the local vernacular language. The consent process shall
be initiated at the time of enrolment into the study and shall continue throughout the participant’s
participation. Participants meeting the initial eligibility criteria will have the study explained to them
by a member of the study team. If the participant meets the study enrolment criteria, the full consent
process will follow, with a written consent form provided. A copy of the informed consent document
will be given to the participant for their records unless they state that they do not wish to have a copy.

For illiterate participants, an independent witness will be present during the informed consent process
and will sign the consent form as a witness, while the participant will be asked to indicate consent by
use of thumbprint. The participant may withdraw consent at any time throughout the course of the
study, and this will be made clear in the informed consent process. A copy of the informed consent
document will be given to the caregiver for their records unless they state that they do not wish to
have a copy.

All individuals will be informed that there is no requirement to join the study and that standard
medical care will remain the same regardless of study enrolment. If the participant chooses not to be
enrolled in the study, they will be allowed to continue with routine care provided by the health facility
without any consequences to the expected level of care provided.

Participants will be given the option to take the patient information sheet and consent statement
home to provide them with the opportunity to discuss this with their partner and family members
prior to deciding if they want to join the study.

11.4 PROTECTION OF PRIVACY AND CONFIDENTIALITY

11.4.1 Privacy

Personal and medical information relating to research participants will be treated as confidential. The
risk of disclosure will be minimized by secure storage of documents and use of linked data by replacing
personal identifiers with a unique study code to conceal the identity of the participant.

11.4.2 Privacy of individual

Individual data such as RDT tests for malaria, syphilis and anaemia will be reported to the participant
at point of care, to relevant study staff and where appropriate will be recorded in the participants’
medical record book in addition to study CRFs.
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11.4.3 Confidentiality of data

All information regarding the participants will remain confidential to the extent allowed by law.
Unique numerical identifiers will be used for data entry. All screening forms and case report forms
will be kept in a secured location with access limited to authorized study staff. Unique numerical
identifiers will be used for the computer-based data entry and blood samples. Publications will contain
only aggregate data. No identifying information will be included to ensure individual patient
anonymization of all data and results made public.

11.5 DECLARATION OF INTEREST
None of the principal investigators have paid consultancies with the pharmaceutical companies
involved in the trial or other competing interest for the overall trial or in each study site.

11.6 ACCESS TO SOURCE DATA/DOCUMENTS

In addition to the clinical monitors, authorised representatives of the sponsor/CRO, an IEC/IRB or
regulatory authority may visit the study site to perform audits or inspections, including source data
verification. The investigator agrees to allow the sponsor and CRO representatives, including the
monitor and study safety monitor, the DMEC, the IRB/IEC and regulatory authority direct access to
source data and other relevant documents.

11.7 RISKS AND BENEFITS

11.7.1 Risks to study participants

11.7.1.1 Safety of the study drugs in pregnancy

All three drugs (CTX, DP and TLD) are currently thought to be safe for the mother and foetus during
the second and third trimesters of pregnancy and have been used in research settings with favourable
safety profiles within the proposed doses to be used in the trial. For more details of the safety of the
study drugs in pregnancy and drug-drug interactions see 3.4, Safety of study drugs in pregnancy, page
23 and section 3.3, Drug-drug interactions, page 23.

All adverse events, including those associated with the study medication, will be recorded and
monitored throughout the trial. The trial may be stopped or temporarily suspended by the sponsor at
any stage due to any arising safety concerns.

11.7.1.2 Blood and tissue sampling

All examinations undertaken as part of this study will be non-invasive, except for blood sampling.
Wherever possible, blood sampling will be minimised. Blood samples of no more than 12 mL will be
taken before enrolment, for eligibility screening/study-specific baseline testing. The sample will be
taken at the screening stage. A similar blood sample shall be collected at all scheduled visits, and
aliquoted, where necessary, into respective sample tubes for study investigations. An additional 2 ml
venous blood sample is taken from participants participating in the cardiac safety study on day 2, 4-6
hours after administration of the 3™ intervention dose, and for two more times during pregnancy, 4-
6 hours after a selected monthly course of DP.

A maternal blood sample (no more than 12 mL) will be taken at scheduled visits and at birth, and
where possible routine care and study-specific samples will be combined in a single blood draw.
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Blood sampling may be inconvenient to the participants and may cause minor discomfort and bruising.
In some aspects of the trial, blood sampling has the potential to directly benefit the participants or
their babies, as any malaria infection or anaemia detected because of the sampling will be treated. In
other aspects of the trial, such as parasite genetics, CTX (or antifolate) and piperaquine resistance
markers will not be of direct benefit to the individual woman, but the potential knowledge gained will
eventually be used to benefit all pregnant participants and their babies in areas with similar
characteristics in sub-Saharan Africa.

The volume of blood collected from each participant will be small, a maximum of 100 ml per woman
over the course of the study. Only well-trained nursing and laboratory staff will be employed on the
trial. Only new disposable needles and lancets will be used for blood sampling procedures, and these
will be safely discarded immediately after their use. There no direct risks to the participants while
collecting cord blood and placental samples. In the event of a needle stick to study staff during blood
and tissue sampling, HIV post exposure prophylaxis (PEP) will be provided at the trial sites at the cost
of the trial.

11.7.2 Benefits to study participants

By taking part in this trial, participants will receive either placebo-DP or active DP in addition to their
daily CTX and cART. All these regimens have either been the routine standard of care (daily CTX) or
have the potential to have significantly increased effectiveness on birth outcome (DP). Participants
who do not attend scheduled appointments will receive reminders and active follow-up. Participants
experiencing illness between visits will be seen and treated free of charge as part of the study though
this is already routine practice in some of the participating countries, such as in Malawi. As a minimum,
the participant will benefit from frequent reminders to attend the monthly ANC schedule, reduced
waiting times, and ensured availability of study drugs and routine care. Where participants are
diagnosed with malaria or an STI (e.g. syphilis) during scheduled and unscheduled visits, treatment
will be provided as per the nationally recommended standard of care. This will be recorded for
participants who received treatment during follow up.

11.7.3 Risk to the population

11.7.3.1 DP resistance

Monthly DP will also exert some drug pressure on piperaquine. Artemisinin-based combination
therapies, including DP, have demonstrable parasite resistance in South East Asia and there is concern
that resistance will spread to or develop within Africa.® Importantly we will monitor for signs that
drug pressure is selecting for resistant parasite strains as outlined in section. We will determine if any
mutations within these known drug resistance candidates increase because of exposure to either daily
CTX (antifolate resistance) or DP (piperaquine) or the artemisinin(dihydro-artemisinin).

11.7.4 Other ethical considerations

11.7.4.1 Inclusion of young people under the age of 18

This study will include young participants aged <18y. Young pregnant participants, in tandem with the
respective country laws of age of emancipation, will be considered emancipated, therefore being
legally able to consent on their own behalf, and to be included in a clinical trial. It is important to
include young participants in the trial, as adolescents are known to be particularly susceptible to
malaria in pregnancy and are therefore one of the groups that may benefit the most from any
improvements to practice to prevent adverse outcomes related to malaria in pregnancy.
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11.7.4.2 Long term samples storage for future studies and shipment of samples to external
laboratories

With respect to applicable country regulations, written informed consent will be sought from

participants participating in the trial for long term storage of their samples for future research.

Informed consent shall be sought from all participants for the shipping of their samples to external

laboratories for relevant analyses.

11.8 ANCILLARY AND POST-TRIAL CARE

11.8.1 Health care during the trial

All care directly related to the proper and safe conduct of the trial, and the treatment of immediate
adverse events related to trial procedures will be provided free of charge by the study in the study
hospitals. The provision of ancillary care beyond that immediately required for the conduct of the trial
will not be covered by the trial.

11.8.2 Trial insurance

The sponsor will take out trial insurance such that participants enrolled in the study are covered by
indemnity for negligent harm and non-negligent harm associated with the protocol. This will include
cover for additional health care, compensation or damages whether awarded voluntarily by the
Sponsor, or by claims pursued through the courts. The liability of the manufacturer of the trial drug
DP is limited to those claims arising from faulty manufacturing of the commercial product and not to
any aspects of the conduct of the study.

11.8.3 Post-trial care

The study budget is not able to fund post-study care or implementation of monthly DP as policy.
However, the investigators work in close collaboration with local and international policymakers (e.g.
WHO) and funders (e.g. President's Emergency Plan for AIDS Relief [PEPFAR], President’s Malaria
Initiative [PMI]) to ensure those policymakers and funders are informed early of germane research
findings.

11.9 EXPENSES REIMBURSEMENT AND INCENTIVES

The study will provide payment for all study drugs, study procedures, study-related visits and
reasonable medical expenses that are incurred in study clinics or hospitals because of the study,
including expenses for transport for any study related visits including unscheduled visits in between
scheduled visits to study clinics. The study will not cover the costs of any non-malaria or non-study
related events, including scheduled or unscheduled surgery or trauma-related events (e.g. accidents,
burns etc.) if this is not deemed to be related to the study by the principal investigators or their
representative.

Table 4: Reimbursement of expenses and incentives provided by the study

_______ ToWho _What Approximate Amount
Hospital Improvement of infrastructure where required up to ~$10,000/hospital
Training of routine staff adult ward ~ $3,000/hospital
Study procedure costs and study drugs and ~ $100,000/hospital

admission fees for inpatients
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Participant Travel expenses for the participant Up to ~$10 per round trip*
(mother or

Compensation for each day they are scheduled to Up to ~S 3 per day
come to the ANC, out-patient clinic or delivery unit (excluding any travel
and need to stay or wait for more than 4 hours expenses)

infant)

*In exceptional cases, higher amounts of travel expenses can be reimbursed if distance requires.
This would need to be decided on a case by case basis, courtesy of the site Pl/coordinator.

11.10 DISSEMINATION AND APPLICATION OF THE RESULTS

11.10.1 Result dissemination and publication policy

11.10.1.1 Dissemination to local stakeholders, global policy makers, academic beneficiaries and the
general public

Our research findings will be communicated to country level stakeholders including the study
participants, reproductive health and malaria programmes/national Ministries of Health, and the
research partner institutions in Kenya and Malawi, and to other national and international research
partners, NGOs, technical agencies and implementing partners, donor organizations, WHO, UNICEF
and the general public. We will use multiple communication strategies to reach each target audience
as outlined below.

11.10.1.2 Local Stakeholders

Communications with stakeholders involved in the trials and nested studies (i.e. study participants,
health providers and trial staff), Ministries of Health and their technical and implementing partners,
and donors in Kenya and Malawi will be through face-to-face meetings and local forum presentations
at village, district, regional, county and national levels as may be applicable. The results of the trial
and nested studies will be communicated through a dissemination meeting to all national level
stakeholders held in one of the two trial countries, preferably linking to the national interagency and
multidisciplinary technical committees on malaria, reproductive health, and HIV/AIDS (see 11.10.2,
Impact, page 61). Policy briefs describing the results in clear, jargon-free language targeting country
policy makers will be disseminated to facilitate policy adoption and subsequent implementation, as
appropriate.

11.10.1.3 Academic beneficiaries

Communication of trial results to academic beneficiaries will be achieved through standard academic
channels including open-access, peer-reviewed journal publications, articles in science review
magazines such as International Innovation, symposia, conferences, and the dissemination workshop
to multidisciplinary malaria technical committees (which include academics) in Malawi and Kenya. The
full de-identified individual patient level dataset from the trial will be made publicly accessible via the
WWARN platform (http://www.wwarn.org/working-together/sharing-data/accessing-data). The trial
publications will also be disseminated via institutional websites of partners, and to all partners of the
LSTM-led Malaria in Pregnancy Consortium by e-mail, their website, and the MiP library, which is the
most comprehensive and reliable database of literature on malaria in pregnancy currently available
(http://library.mip-consortium.org/). The research will also be disseminated to all academics within
each of the participating institutions through monthly and annual dissemination seminars that are
held routinely for information sharing and to encourage networking, cross disciplinary working, and
development of new initiatives. The Chief Investigator will be responsible for ensuring dissemination
in the UK, Drs Meghna Desai and Julie Gutman for dissemination in the US, and the country Pls (Kenya:
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Hellen Barsosio and Simon Kariuki), (Malawi: Mwayiwawo Madanitsa, supported by Victor Mwapasa,
Ken Maleta) for dissemination in Kenya and Malawi, respectively.

11.10.1.4 WHO and Roll Back Malaria (RBM) Partnership

Results of the trial are expected to be presented to WHO at a WHO-convened ERG meeting in 2020 or
2021 for consideration for policy. If the intervention is recommended for global policy, the research
team will support WHO to prepare and disseminate policy guidance information aimed at policy users
in sub-Saharan Africa. The results will also be disseminated to the Roll Back Malaria (RBM) Partnership
MiP Working Group, responsible for generating consensus among RBM Partners, including national
malaria and reproductive health programmes, technical agencies and donors, on key strategic issues
and best practices for ensuring effective delivery and scale-up of interventions for the prevention and
control of MiP.

11.10.1.5 General Public

Communication to a broader audience and the public will be via press releases and TV opportunities
in the news media in the UK, Kenya and Malawi, news items on websites including partner websites
and online networks such as Global Health Network https://globalhealthtrials.tghn.org, and
publication portals including the MiP library.

11.10.2 Impact

11.10.2.1 Likelihood to result in major advances for the field of malaria control in pregnancy

The context for the trial is highly significant and timely. Several multi-centre trials for the control of
malaria in pregnancy have been completed in the last decade. However, very few studies have looked
at malaria prophylaxis for HIV-infected pregnant women. It is thought that antifolate cross-resistance
with IPTp-SP and CTX may have a negative impact on daily CTX for malaria prophylaxis in this
population, suggested by the recent trials that showed that adding an effective antimalarial
(mefloquine) markedly improved the chemoprevention of malaria compared to daily CTX alone.®
However, mefloquine was not well tolerated and cannot be considered as IPTp for chemoprevention
in pregnancy. The results of the recently completed exploratory trials of IPTp with DP in Kenya and
Uganda in HIV-negative women?>%%are promising and DP has how emerged as the leading, and so far
only, suitable candidate to replace SP for use in IPTp in HIV-negative women or in addition to daily
CTX in HIV-positive women.®

11.10.2.2 Improving public health, economic and societal impacts

The ultimate beneficiaries of this research will be mothers and their infants in Kenya and Malawi, and
other countries experiencing high levels of antifolate resistance, whose quality of life, health, and
creative output will have been enhanced. Malaria poses a substantial economic and social burden in
endemic countries, with costs arising at the household level through direct costs of seeking care and
indirect (productivity) losses; and at the aggregate level by reducing economic growth. Malaria in
pregnancy is estimated to be responsible for 35% of preventable low birthweight, which is a strong
predictor of infant mortality, childhood morbidity and productivity in adult life.2? Identifying more
effective means of preventing malaria in pregnancy for these participants can reduce part of this
burden and enhance the effectiveness of public investments in malaria control.

Approximately 10 to 19% of the pregnancies in East and Southern Africa occur among HIV-infected
women. We estimate that each year approximately 620,000 to 1 million HIV-infected pregnancies will
benefit from a switch to the new intervention if found to be superior to daily CTX. These are the
pregnancies among HIV-infected women that occur in highly antifolate resistant areas in east and
southern Africa where the quintuple dhfr/dhps haplotype has reached saturation, representing

Page 61 of 111



IMPROVE-2 Protocol (v1.0-17Apr19) Protocol

approximately 24% of all pregnancies in HIV-infected women in malaria-endemic Africa. About one-
third of these occur in settings with appreciable levels of the sextuple haplotype which severely
compromises the effectiveness of antifolate drugs such as SP (Patrick Walker, Imperial College,
unpublished observations).

11.10.2.3 Contribution to strengthening the capacity in sub-Saharan Africa to conduct clinical trials
The development of research capacity of African institutions is central to the achievement of the
research objectives and includes training in trial methodologies, including in Good Clinical Practice,
and strengthening of the quality assurance/control procedures. The multi-centre trial in both
countries will enhance the visibility of the two African research institutions and the potential to
improve research quality and the rate at which pivotal research findings can be translated into policy,
thereby increasing its impact. The trial will furthermore result in the training of a cohort of one
Malawian Post-Doc and two African PhD students, contributing skilled research staff to the national
workforce. Health worker capacity in the feasibility study sites in Kenya will also be strengthened
through training, thereby advancing knowledge, improving skills and increasing the effectiveness of
public health services for pregnant participants.

11.10.3 Authorship and publications

Potential authors include all professionals that have participated in the trial for a minimum of six
months. Authorship of any presentations or publications arising from this study will also be governed
by the principles for authorship criteria of the International Committee of Medical Journal Editors has
designed.® Disputes regarding authorship will be settled by the publications committee, with further
involvement of the independent chair of the TSC if so required. The manufacturers of the study
medications will be provided with a draft of the manuscript but will have no role in review, data
interpretation, or writing of the article.

11.104 Data Sharing Statement

Biological samples and data will be shared using material and data transfer agreements with the
collaborating institutions (see 2.2.4 Collaborators, page 9) to minimise the risk of unauthorised
analysis beyond the scope of the agreed parameters.

The full protocol will be available on request to any interested professional and may be published in
a peer reviewed journal or deposited in an online repository. Individual, de-identified participant data
will be made available for meta-analyses as soon as the data analysis is completed, with the
understanding that results of the meta-analysis will not be published prior to the results of the
individual trial without prior agreement of the investigators. No later than five years after the
publication of the trial a fully de-identified data set of the complete patient-level data will be available
for sharing purposes, such as via the WWARN repository platform (http://www.wwarn.org/working-
together/sharing-data/accessing-data). All requests for data for secondary analysis will be considered
by a Data Access Committee to ensure that use of data is within the terms of consent and ethics
approval.

12 TIMEFRAME AND DURATION OF THE STUDY

12.1 TIMELINE

The total duration of the project is 48 months, including 36 months for the preparation and conduct of
the trial, and 1 additional year for the PhD students to write up their theses. The 36 months trial period
includes 12 months for trial preparation and 19 months field work (12 months recruitment plus 7
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months of mother-infant follow-up until the child is 6 weeks old), and 5 months for completion of
laboratory assays, data analysis and reporting. The 12 months for trial preparation are needed for
ethical and regulatory clearances, trial insurance, trial registration, study drug shipment and packing,
establishment of a DMEC, development of case-record forms (CRFs) and standard operating
procedures (SOPs), and community sensitisation and staff training. The study will include 1 interim
analysis of efficacy and safety data when approximately 75% of the patients have been enrolled.

12.1.1 Project Gantt chart

Activity

Protocol development

IRB approval / Annual
Review

Regulatory approval/
Annual Review

CRF and SOP development

Drug and placebo
preparation

Drug shipment

Enrolment

Study

Closure

Analysis

Manuscript and results
dissemination
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14 FINANCIAL ASPECTS AND CONFLICT OF INTEREST

14.1 FUNDING FOR THE TRIAL
Funding to conduct the trial is provided by:

1. The Joint Global Health Trials Scheme of the UK Medical Research Council (MRC/ Wellcome
Trust of Great Britain (WT) and the UK Department of International Development (DFID).

2. The European and Developing Countries Clinical Trials Partnership (EDCTP 2) which is funded
by the European Union (EU), European Participating States and third parties including Product
Development Partners (PDPs), Private Sector Industry, and International Development
Partners.

The funders had no role in the design of this trial and will not have any during the execution, analysis,
interpretation of the data, or decision to submit the results.

14.2 PROVISION OF STUDY DRUGS

DP and DP placebo will be provided at reduced rates either by Guilin Pharma, based in China, or
Alfasigma (formerly Sigma-Tau). CTX will be purchased a GMP manufacturer identified in section
7.3.1.5. Fixed-dose formulations of DTG-based combination will be obtained from the local
Governments or a GMP manufacturer identified in section 7.3.1.5. When so requested by
manufacturers, the study will provide copies of safety reports of SAEs and AEs to the manufacturers
(expedited where required). The manufacturers will not be involved in the design of the trial.

15 BUDGET & BUDGET JUSTIFICATION

See 16.4, Appendix IV. Budget and budget justification, page 82.
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16 APPENDICES

16.1 APPENDIX I. ROLE OF INVESTIGATORS AND COLLABORATORS

16.1.1 Definition investigator and collaborator

16.1.1.1 Investigators
Investigators are directly involved with the field research and, except for the trial statisticians, and live
and work in Kenya and Malawi.

16.1.1.2 Collaborators

Collaborators are not involved with any of the field work and are either PhD supervisors living
overseas, provide purely technical support, or support the study with the laboratory assays in their
overseas laboratories. Each home institutions will sign MOUs in the form of MTA and/or DTAs with
the overseas collaborators before samples or data can be shipped overseas.

16.1.2 Protocol development: authors’ contributions

Hellen Barsosio (HB), Mwayiwawo Madanitsa (MM) and Feiko terKuile (FtK) wrote the first draft of
the protocol. All investigators contributed to the refinement of the study protocol and approved the
final versions.

16.1.3 Role Investigators

16.1.3.1 Chief Investigator

Prof Feiko ter Kuile (MD, PhD), is a Professor of Tropical Epidemiology from the Liverpool School of
Tropical Medicine (LSTM) based at KEMRI in Kisumu. He is the Chief Investigator and grant holder and
will carry overall responsibility for the coordination of the trial and for the linkages with the sponsor,
funders and with international partners involved. He will also liaise with WHO.

16.1.3.2 Co-principal investigators

Dr Hellen Barsosio (MD, MSc), is a research medical officer with KEMRI/CDC/Liverpool collaboration,
based in Kisumu, Kenya. She will be the co-Principal Investigator for Kenya and as overall trial
Manager. She will also liaise with the local hospitals, the ethics committees, the regulators and the
MoH in country. She will be supervised locally by Dr Simon Kariuki, the KEMRI-CDC Malaria Branch
Chief and internationally by Prof Feiko ter Kuile.

Dr Mwayiwawo Madanitsa (MD, PhD), is a postdoctoral research fellow with COM and LSTM, based
at COM in Blantyre, Malawi. He will act as the co-Principal Investigator for Malawi and as overall trial
Manager. He will al s o liaise with the local hospitals, the ethics committees, the regulators and the
MoH in country. He will be supervised locally by Professor Victor Mwapasa and internationally by FtK.

Dr Simon Kariuki (PhD), is the KEMRI/CDC Malaria Branch Chief and will be the co-Principal Investigator
for Kenya. Dr Kariuki the KEMRI-CDC Malaria Branch Chief and oversees all research studies that fall
under the Malaria Branch. He will supervise Dr Hellen Barsosio in addition to providing local support
with regulators and the MoH in country.

16.1.3.3 Co-investigators
Prof Duolao Wang, PhD is Professor of Medical Statistics at the Liverpool School of Tropical Medicine
and will be the trial statistician.
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James Dodd, MSc at the Liverpool School of Tropical Medicine is a statistician who will be involved
with the data merging and analysis under supervision of Prof Duolao Wang.

George Githuka, MD, MSc from NASCOP, MoH, Kenya will provide technical advice and oversight of
the PMTCT transmission component and cART guidelines in Kenya.

Clifford Banda (MD, MSc) is a medical officer from the CoM, Malawi with a special interest in clinical
pharmacology and will be responsible for the conduct of the pharmacokinetic component of the study

Prof Victor Mwapasa (MD, MPH, PhD) is a Professor of Public Health and Dean of Research and
Postgraduate Studies at the CoM. He will serve as the co-investigator in Malawi and provide site co-
leadership and liaison with administrative and policy stakeholders of the trial and co-lead the capacity
development activities at the College of Medicine, University of Malawi.

Prof Kamija Phiri (MD, PhD) is Professor in Clinical Epidemiology, Public Health Department, and Dean
of the School of Public Health & Family Medicine, and Director, of the Training & Research Unit of
Excellence (TRUE), College of Medicine, University of Malawi. He has over 10 years’ experience in
clinical research and will provide site co-leadership for the study site in Zomba, Malawi.

Prof Ken Maleta (MD PhD) is Professor in Community Health, College of Medicine, University of
Malawi. He is a nutritional and growth expert and will support the activities in the Mangochi site in
Malawi.

16.1.4 Collaborators

Non-engaged collaborators are not classified as investigators and have an advisory and supporting
role and are not directly involved with the research activities on site.
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16.2 APPENDIX II. TERMS OF REFERENCE OVERSIGHT COMMITTEES

16.2.1 Trial Management Group (TMG)

16.2.1.1 Purpose
The TMG is responsible for the administrative management and day to day running of the trial.

16.2.1.2 Membership

Overall trial manager (Dr Hellen Barsosio)

Other co-Principal Investigators (4x) or representatives

Country trial Coordinators (4x)

Lead Data manager

Lead administrators

Chief Investigator (ad hoc)

Others who are involved in the day to day running of the trial are invited ad hoc

NouswN e

16.2.1.3 Responsibilities:

e Study planning

e Organisation of the Trial Steering Committee and Data Monitoring and Ethics Committee
(DMEC) meetings

e Provide risk report to regulators, manufactures and ethics committees

e SUSAR [Serious unexpected suspected adverse events] reporting

e Responsible for the trial master file

e Budget administration and contractual issues

e Advice for lead investigators

e The organisation of central data management and sample collection

16.2.2 Trial Steering Committee (TSC)

16.2.2.1 Membership TSC

16.2.2.1.1 Independent members

1.

Chair: Dr Laurence Slutsker, PATH, is the director of malaria and neglected tropical diseases, at
the Center for Malaria Control and Elimination, PATH. He is malaria and HIV expert, and member
of the Malaria Policy Advisory Committee (MPAC) at WHO and chair of WHO’ Evidence Review
Group for malaria in pregnancy

Associate Professor Miriam Laufer, (PhD), University of Maryland, School of Medicine, Baltimore,
USA (paediatrician, and malaria epidemiologist and public health expert with specific expertise in
pregnancy, WHO ERG member);

Professor Grant Dorsey, MD, PhD University of California, San Francisco (malaria epidemiologist
and expert on intermittent DP, Cl of the previous trials in Uganda.?>%°

Professor Per Ashorn, MD, PhD, Department of Maternal, Child, and Adolescent Health, World
Health Organization, Geneva, Switzerland (paediatrician, infectious disease and growth and
nutrition expert and Cl of previous intervention trials in pregnancy participants using intermittent
azithromycin combined with IPTp).

Dr Matt Cairns, from LSHTM, will be TSC statistician.
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16.2.2.1.2 Trial members
e Prof Feiko ter Kuile, Chief Investigator
e Dr Hellen Barsosio, representing the co-Principal Investigators
e Prof Duolao Wang, trial statistician
e The other co-Pls, co-investigators, collaborators and the trial statistician will attend the
meetings if and when required.

16.2.2.1.3 Observers
e EDCTP
e MRC

16.2.2.2 Roles and Responsibilities TSC

The TSC is a trial governing body which includes a majority of its members who are independent of
the trial management group. The TSC concentrates on the progress of the trial and ensures that the
trial is conducted to the standards set out in the Guidelines for Good Clinical Practice with
consideration given to participant safety and provision of informed consent.

— Toevaluate the progress of the trial in relation to the timeliness, data quality and other factors
that can affect the overall objectives of the trial

— To ensure participant rights and safety are adhered to and that the protocol demands freely
given informed consent

— To review relevant information from other sources

— To consider the recommendations of the Data Monitoring and Ethics Committee (DMEC) and
in light of it to inform the Chief Investigator and TMG the need to make changes to the trial
protocol

— To ensure that the trial results are disseminated appropriately, and consideration be given to
the implementation of the results into policy

16.2.2.3 Operational TSC

The Cl will present the full protocol to the TSC as an agenda before the start-up of data collection. The
TSC members shall review the timeline set out in the protocol for participant recruitment, informed
consent documents and plans for data safety monitoring.

The TSC shall see that the finalised protocol is sent to the sponsor and funders before the start of
participant recruitment and data collection.

The TSC in its first meeting shall approve the nominated members of the DMEC and establish the
DMEC which shall meet regularly to review and report on the data quality and the results of interim
analyses.

In all their deliberations the TSC should consider any deviations from the trial protocol, participant
safety and information provided to the participants and consenting procedures.

16.2.2.4 Frequency of Meetings

The TSC shall have a start-up meeting to discuss the protocol and establish the DMEC. A second
meeting shall take place before the initiation of the trial to finalise the protocol and approve the
commencement of the trial. After that, the TSC will generally meet once a year in the life span of the
trial and one meeting at the closure of the trial.
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The Chair and at least 2 of the three independent members together with the Cl and trial co-ordinator
shall constitute the quorum. If so required, in addition, a member of the funder can be invited to
attend the meetings.

16.2.2.5 Trial Reports and actions TSC meeting
The TSC shall provide at each meeting a summary report of their findings and recommendations which
must be submitted to the funder, the Sponsor and the TMG.

If the TSC makes a recommendation that the trial should be stopped or suspended, the Sponsor will
take the necessary action to ensure that new recruitment to the trial is stopped whilst the TSC report
is evaluated and the Research Ethics Committee is informed.

16.2.3 Data Monitoring and Ethics Committee (DMEC)

16.2.3.1 Membership DMEC (preliminary)

1. Professor Andy Stergachis, Professor of Pharmacy and Global Health, and pharmaco-
epidemiologist, University of Washington will chair the DMEC. He chairs the safety working group
of the Malaria in Pregnancy Consortium since 2008 and chaired several DMECs related to similar
malaria in pregnancy trials.

2. Professor Ib Christian Bygbjerg, from the Institute for Public Health, University of Copenhagen,
Denmark

3. Dr Billy Ngasala, from Department of Parasitology and Medical Entomology, Muhimbili University
of Health and Allied Sciences (MUHAS), Tanzania

4. Dr Kathleen Wannemuehler (kpw9@cdc.gov), Centers for Disease Control and Prevention (CDC),
Atlanta, USA (Statistician)

16.2.3.2 Role DMEC
The DMEC consist of 3-4 members (including one or more clinicians and one statistician, all with
experience in clinical trials).

The DMEC shall assess the data regularly (before the annual TSC meeting) to review the data and the
interim analysis. The assessment could be via email or another electronic medium annually before the
TSC meeting. In the first year of recruitment more frequent assessment (bi-annually) is recommended
for this trial.

The members should be the only personnel to see the results separated by treatment group during
the trial. They are independent and look at the trial from an ethical point of view of the participant
safety, future participants and society in general. It is their responsibility to prevent participants being
exposed to any excess risks by recommending to the Trial Steering Committee (TSC) for the trial
suspension or termination early if the safety or efficacy results are sufficiently convincing. The trial
statistician is usually invited to attend part of the DMEC meeting to present the most current data
from the trial. This will be blinded, unless the DMEC specifically requests for an unblinded analysis.

16.2.3.3 Responsibilities DMEC

— To determine how frequently interim analysis of trial data should be undertaken.

— Toconsider the blinded or unblinded interim data from the trial and relevant information from
other sources.

— To consider any requests for unblinding and release of interim trial data and to recommend
to the TSC on the importance of this.

— To report (following each DMEC meeting) to the TSC and to recommend whether the trial
should continue, the protocol be modified or the trial be stopped.
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A full confidential report should be submitted in writing to the TSC at the end of each DMEC meeting
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16.3 APPENDIX III. DECLARATION OF HELSINKI
WORLD MEDICAL ASSOCIATION DECLARATION OF HELSINKI

Recommendations guiding physicians in biomedical research involving human subjects. Adopted by
the 18th World Medical Assembly, Helsinki, Finland, June 1964. Amended by the 29th World Medical
Assembly, Tokyo, Japan, October 1975, 35" World Medical Assembly, Venice, Italy, October 1983, 41st
World Medical Assembly Hong Kong, September 1989 and the 48th General Assembly, Somerset
West, Republic of South Africa, October 1996

INTRODUCTION

It is the mission of the physician to safeguard the health of the people. His or her knowledge and
conscience are dedicated to the fulfilment of this mission.

The Declaration of Geneva of the World Medical Association binds the physician with the words, "The
health of my patient will be my first consideration", and the International Code of Medical Ethics
declares that, "A physician shall act only in the patient's interest when providing medical care which
might have the effect of weakening the physical and mental condition of the patient."

The purpose of biomedical research involving human subjects must be to improve diagnostic,
therapeutic and prophylactic procedures and the understanding of the aetiology and pathogenesis of
disease.

In current medical practice most diagnostic, therapeutic or prophylactic procedures involve hazards.
This applies especially to biomedical research.

Medical progress is based on research which ultimately must rest in part on experimentation involving
human subjects.

In the field of biomedical research, a fundamental distinction must be recognized between medical
research in which the aim is essentially diagnostic or therapeutic for a patient, and medical research,
the essential object of which is purely scientific and without implying direct diagnostic or therapeutic
value to the person subjected to the research.

Special caution must be exercised in the conduct of research which may affect the environment, and
the welfare of animals used for research must be respected.

Because it is essential that the results of laboratory experiments be applied to human beings to further
scientific knowledge and to help suffering humanity, the World Medical Association has prepared the
following recommendations as a guide to every physician in biomedical research involving human
subjects. They should be kept under review in the future. It must be stressed that the standards as
drafted are only a guide to physicians all over the world. Physicians are not relieved from criminal,
civil and ethical responsibilities under the laws of their own countries.

Basic principles

1. Biomedical research involving human subjects must conform to generally accepted scientific
principles and should be based on adequately performed laboratory and animal experimentation
and on a thorough knowledge of the scientific literature.

2. The design and performance of each experimental procedure involving human subjects should be
clearly formulated in an experimental protocol which should be transmitted for consideration,
comment and guidance to a specially appointed committee independent of the investigator and
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10.

11.

12.

the sponsor provided that this independent committee is in conformity with the laws and
regulations of the country in which the research experiment is performed.

Biomedical research involving human subjects should be conducted only by scientifically qualified
persons and under the supervision of a clinically competent medical person. The responsibility
for the human subject must always rest with a medically qualified person and never rest on the
subject of the research, even though the subject has given his or her consent.

Biomedical research involving human subjects cannot legitimately be carried out unless the
importance of the objective is in proportion to the inherent risk to the subject.

Every biomedical research project involving human subjects should be preceded with careful
assessment of predictable risks in comparison with foreseeable benefits to the subject or to
others. Concern for the interests of the subject must always prevail over the interests of science
and society.

The right of the research subject to safeguard his or her integrity must always be respected. Every
precaution should be taken to respect the privacy of the subject and to minimize the impact of
the study on the subject's physical and mental integrity and on the personality of the subject.
Physicians should abstain from engaging in research projects involving human subjects unless they
are satisfied that the hazards involved are believed to be predictable. Physicians should cease any
investigation if the hazards are found to outweigh the potential benefits.

In publication of the results of his or her research, the physician is obliged to preserve the accuracy
of the results. Reports of experimentation not in accordance with the principles laid down in this
Declaration should not be accepted for publication.

In any research on human beings, each potential subject must be adequately informed of the
aims, methods, anticipated benefits and potential hazards of the study and the discomfort it may
entail. He or she should be informed that he or she is at liberty to abstain from participation in
the study and that he or she is free to withdraw his or her consent to participation at any time.
The physician should then obtain the subject's freely-given informed consent, preferably in
writing.

When obtaining informed consent for the research project, the physician should be particularly
cautious if the subject is in a dependent relationship to him or her or may consent under duress.
In that case the informed consent should be obtained by a physician who is not engaged in the
investigation and who is completely independent of this official relationship.

In case of legal incompetence, informed consent should be obtained from the legal guardian in
accordance with national legislation. Where physical or mental incapacity makes it impossible to
obtain informed consent, or when the subject is a minor, permission from the responsible relative
replaces that of the subject in accordance with national legislation. Whenever the minor child is
in fact able to give a consent, the minor's consent must be obtained in addition to the consent of
the minor's legal guardian.

The research protocol should always contain a statement of the ethical considerations involved
and should indicate that the principles enunciated in the present Declaration are complied with.

Medical research combined with professional care (Clinical Research)

1.

In the treatment of the sick person, the physician must be free to use a new diagnostic and
therapeutic measure, if in his or her judgement it offers hope of saving life, re-establishing health
or alleviating suffering.

The potential benefits, hazards and discomfort of a new method should be weighed against the
advantages of the best current diagnostic and therapeutic methods.
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3.

4.

In any medical study, every patient - including those of a control group, if any - should be assured
of the best proven diagnostic and therapeutic method. This does not exclude the use of inert
placebo in studies where no proven diagnostic or therapeutic method exists.

The refusal of the patient to participate in a study must never interfere with the physician-patient
relationship.

If the physician considers it essential not to obtain informed consent, the specific reasons for this
proposal should be stated in the experimental protocol for transmission to the independent
committee (1,2).

The physician can combine medical research with professional care, the objective being the
acquisition of new medical knowledge, only to the extent that medical research is justified by its
potential diagnostic or therapeutic value for the patient.

Non-therapeutic biomedical research involving human subjects (Non-clinical biomedical research)

1.

In the purely scientific application of medical research carried out on a human being, it is the duty
of the physician to remain the protector of the life and health of that person on whom biomedical
research is being carried out.

The subjects should be volunteers -- either healthy persons or patients for whom the experimental
design is not related to the patient's illness.

The investigator or the investigating team should discontinue the research if in his/her or their
judgement it may, if continued, be harmful to the individual.

In research on man, the interest of science and society should never take precedence over
considerations related to the well-being of the subject.
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16.4 APPENDIX IV. BUDGET AND BUDGET JUSTIFICATION

16.4.1 Budget

Generic site budget estimates and summaries

Item Description Total Cost Euro Total Cost USD*
PERSONNEL

Actual costs 437,340 € S 491,640
Unit costs 91,860 € S 103,260
Subtotal cost Personnel 529,200 € S 594,900
GOODS AND SERVICES

Certificates on Financial Statements 6,000 € S 6,720
Equipment 3,900 € S 4,380
Consumables and supplies 43,560 € S 48,960
Training 2,100 € S 2,400
Subtotal cost Goods and Services 55,560 € S 62,460

PATIENT ADMINISTRATION

Patient costs 114,180 € S 128,340
Subtotal costs Patient Administration 114,180 € S 128,340
TRAVEL

In-country work-related travel 39,000 € S 43,800
Subtotal Travel 39,000 € S 43,300
TOTAL DIRECT COST

Total Direct Costs 737,940 € S 829,500
Indirect Costs (25%) 184,485 € S 207,375
TOTAL COSTS 922,425 € $ 1,036,875

*The original budget is in Euros and subject to exchange rate fluctuations with the US Dollar
and local currency

* The above are generic budget estimates across Kenya and Malawi and specific costs will
be subject to minimal variation between countries

16.4.2 Budget Justification

Funding has been approved for fieldwork starting in 2019 and an additional year to support
completion of capacity development training. The overall budget includes central sponsorship
support, trial insurance and trial monitoring, a central safety register, data management support and
for trial coordination, international travel and academic capacity training. The budget also includes
indirect costs.
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16.5 APPENDIX V. PARTICIPANT INFORMATION SHEETS AND INFORMED CONSENT
STATEMENTS

16.5.1 Participant Information Sheet: Main trial (all participants) (English)
See separate document for participant information sheets and informed consent statements

16.5.2 Consent statement for screening and participation in the main trial (all
participants) (English)
See separate document for participant information sheets and informed consent statements

16.5.3 Consent Statement for long term storage of samples and use for future

research (all participants) (English)
See separate document for participant information sheets and informed consent statements

16.5.4 Participant Information Sheet for cardiac safety monitoring (subgroup)
(English)

See separate document for participant information sheets and informed consent statements

16.5.5 Consent Statement for cardiac safety monitoring (sub-group) (English)
See separate document for participant information sheets and informed consent statements
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16.6 APPENDIX VI. DESCRIPTION OF OTHER CLINICAL AND LABORATORY METHODS
This section ‘Appendix VI. Description of other clinical and laboratory methods’ of the appendix,
describes the clinical and laboratory-based assays for some secondary outcomes conducted in
subgroups of participants in specific study sites or otherwise in a random sample of participants in all
sites. The volume and timing of these samples are described in ‘Table 1: Summary Table of Study
Design and Schedule of Assessment, page 15, and in section 7.5 ‘Participants timeline’, page 37
onwards. The purpose if this appendix text is to describe the assays and measures of the procedures
in more detail.

16.6.1 Pharmacokinetic studies of drug-drug interactions between piperaquine and

standard antiretroviral therapy
Collaborating institutions and contact persons: Dr Eva Maria Hodel (University of Liverpool/LSTM); Dr
Clifford George Banda (COM, University of Malawi); Division of Clinical Pharmacology and Toxicology
Laboratory-University Hospital (CHUV), Lausanne, Switzerland; Prof Karen Barnes (Division of Clinical
Pharmacology, University of Cape Town.

Rationale and study aim: Because no previous studies have looked at the combination DP and DTG-
based cARTs, there is a need for further PK profiling of piperaquine-DTG drug-drug interactions to
verify the pharmacological model predictions. This includes an assessment of the effect of the cARTs
on piperaquine pharmacokinetics, and the effect of repeated piperaquine dosing on the steady state
concentration of the cARTs and CTX.

Design: We will conduct sparse pharmacokinetic/dynamic studies among approximately 80 women
enrolled in the main trial (40 in each arm) who are on DTG-based cARTs and daily CTX. These women
will also be part of the cardiac monitoring component.

Methods: Venous blood samples (2 ml) will be collected at baseline before the first dose and 4 hours
after the last dose of the 3-day DP regimen, and then at approximately four weeks intervals to
measure the CTX, cART and piperaquine trough levels just before the next monthly DP dose. Each
woman will also contribute two piperaquine peak samples taken approximately four hours after a
monthly course. At delivery, paired maternal plasma, placental blood, and umbilical cord blood
samples collected at delivery will be assessed for piperaquine concentrations in approximately.

Laboratory assays: Collected blood samples will be centrifuged to obtain plasma which will be stored
in a —80 °C freezer until shipment on dry ice to the Division of Clinical Pharmacology and Toxicology
laboratory at the University Hospital (CHUV) in Lausanne, Switzerland for analysis. Plasma
concentrations of cotrimoxazole, dihydroartemisinin, efavirenz, dolutegravir, two nucleoside reverse
transcriptase inhibitors co-administered with dolutegravir and the antimalarial drug piperaquine, will
be determined by a multiplex liquid chromatography coupled to tandem triple-stage mass
spectrometry (LC-MS/MS) assay.

Pharmacokinetic analysis peripheral blood: We will measure CTX, DP and standard ART concentrations
to characterise efficacy (troughs) and safety (peaks) of DP. The effect of piperaquine on dolutegravir
and CTX mean steady-state (SS) concentrations will be assessed by comparing ARTs steady-state
concentration in women in the piperaquine arm and those in the CTX-only arm (Placebo-DP).
Piperaquine concentrations will also be compared against those in HIV-negative women from the
ongoing IMPROVE trial.

Placental circulation: Concentrations will be compared with those in 25 HIV-negative women (i.e. not
on cARTs) from the ongoing IMPROVE trial to assess the impact of cART on the plasma concentrations
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of piperaquine that penetrates the placental circulation. Each sample will be 200 pL of venous blood
(citrate).

Defining minimum inhibitory concentrations: To assess the association between piperaquine’s PK
profile and efficacy, we will use a matched nested case-control method, where a ‘case’ is defined
women with evidence of malaria infection at delivery and a ‘control’ as women who are negative for
malaria at delivery by PCR and placental histology. Exposure will be defined as trough levels collected
at different scheduled follow-up visits.

16.6.2 Impact of antimalarial resistance on protective efficacy
Collaborating institutions and contact persons: Ass. Prof Dr Michael Alifrangis, University of
Copenhagen

Objective: 1. To evaluate the contribution of recrudescence and reinfection to prevalent and incidence
of malaria infection throughout pregnancy; 2. To investigate the prevalence of molecular antimalarial
resistance markers in parasite isolates.

Rationale: The use of DP, a slowly eliminated antimalarial, for IPTp may pose as a source of drug
pressure that may drive the emergence of piperaquine resistance in sub-Saharan Africa. The presence
of high-grade sulphadoxine-pyrimethamine resistant parasites markers may also be predictive of the
efficacy of cotrimoxazole resistance. To evaluate this, we will conduct molecular studies to detect
malaria infections from enrolment to delivery, differentiate these as new or recrudescent infections
and determine their molecular resistance status to artemisinins and piperaquine and CTX and
sulphadoxine-pyrimethamine.

Methods

Diagnostic gPCR: Dry blood spots or redcell pellets will be prepared at enrolment, all scheduled and
unscheduled (sick) visits and at delivery. DNA will be extracted using chelex-100 extraction®” or Qiagen
DNA extraction for further gPCR targeting the high-copy telomere-associated repetitive element 2
(limit of detection 0.15 parasites/pl blood).2®

Genotyping to distinguish recrudescent and re-infections: qPCR positive samples from participants at
two sequential monthly visits will be used for PCR genotyping of the polymorphic P.falciparum genes
MSP2, GLURP and MSP1; interpretation of results will be performed using standardised
methodologies.®

Molecular markers of antimalarial drug resistance: All P. falciparum-qPCR positive samples collected
will be used for the evaluation of artemisinin, piperaquine, and antifolate resistance molecular
markers. All PCR positive samples at enrolment will be examined for SNPs in the genes Pfdhfr, Pfdhps,
K13 and Pfmdr-1 and plasmepsin 2,3. A high-throughput next-generation platform for targeted
sequencing using lllumina®-basedtechnology®will be applied as the main method. After index PCR,
the gene fragments will be sequenced using the lllumina Miseq® platform available through
collaboration with researchers at the Danish Technical University, Denmark. In addition, direct Sanger
sequencing methods will be applied to a subset of samples targeting mainly K13 to confirm novel
findings and as a gold standard comparison using published PCR methods [6] and after PCR, also send
for commercial sequencing. A PCR sequence-specific oligonucleotide probe (SSOP)-ELISA! will be
deployed as a reference method to the Illumina methodology regarding Pfdhfr and Pfdhps data.

Data analysis: The degree of antifolate resistance in the parasite population will be expressed as the
frequency of the Pfdhps-A437G, K540E, or A581G mutations, which predict the frequency of
quadruple, quintuple, and sextuple Pfdhfr—Pfdhps mutant haplotypes, respectively. In addition, we
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will assess prevalence of molecular markers associated with tolerance/resistance to artemisinin and
piperaquine (K13 and Pfmdrl1, plasmepsin-2). These molecular data will be used as potential effect
modifiers in the impact analysis of the main trial.

16.6.3 Impact on maternal antibody, trans-placental antibody transfer and multi-

pathogen neonatal cell-mediated immune responses
Collaborating institutions and contact persons: Ass Prof Ann Moormann, University of Massachusetts,
Worcester, USA and Prof Stephen Rogerson, University of Melbourne, Australia.

Objective: To determine the impact of the interventions and of malaria and HIV during pregnancy on
maternal immunity, transfer of maternal antibodies and the development of cell-mediate immunity
in infants to other pathogens, in addition to malaria.

Rationale: Maternal antibodies may protect pregnant participants from malaria, but placental malaria
has been associated with impaired transfer of maternal antibodies and hypergammaglobulinemia.®?°3
This negatively impacts the newborn's ability to be protected against malaria as well as viral
infections.’*%* The scope of this lack of maternal antibody protection tends to be studied one or two
infections at a time. Using multiplex methods,?>°® we will be able to simultaneously measure the
impact of the study interventions on a panel of antibody titres and cell-mediated immune responses
to multiple pathogens within the same study participants using extremely low volumes of peripheral
blood.

Methods
Samples will be taken at all scheduled clinic visits, delivery and 1, and 6-8 weeks infant visit (heel prick)
for:

a) Serology profiling: Using a Luminex, multiplex suspension bead-based assay to simultaneously
measure antibody titers to a panel of individual antigens or immunologic peptides against malaria (ie
MSP1, AMA1, CSP, LSA1, etc), EBV, CMV, RSV, measles virus, tetanus toxoid, arboviruses etc.?®> We will
use a Systems Serology approach to identify protective antibodies.%

b) Cell-mediated immunity: Using multi-parameter flow cytometry and potentially single cell RNAseq®’
we will efficiently and comprehensively interrogate immunity specific to pathogens and EPI vaccine-
induced responses.

16.6.4 Impact on infant adaptive and innate-like immunity
Collaborating institutions and contact persons: Dr Cristiana Cairo and Prof Miriam Laufer, University
of Maryland), Baltimore, USA.

Objective: To determine the impact on adaptive and innate-like immune cell subsets of infants that
are likely affected by prenatal exposure to HIV and/or malaria.

Rationale: Prevention of mother to child transmission strategies successfully avert congenital
infection, but early studies showed that HIV exposed uninfected infants (HEU) are more susceptible
to common infections than their unexposed counterparts and have higher mortality rate. Even after
widespread availability of combination antiretroviral therapy (cART), differences in morbidity and
mortality between HIV exposed and unexposed infants were still reported, though significantly less
pronounced than in early studies. The immunologic alterations that are responsible for this
phenomenon among HEU infants have not been identified conclusively, due to confounding variables
and conflicting results between studies. In addition, pregnancy associated malaria, particularly
placental malaria, also perturbs some immune cell subsets in neonates, and infants born to women
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with placental infection are at increased risk of malaria in the first year of life. We will study adaptive
and innate-like immune cell subsets that are likely affected by prenatal exposure to HIV and/or malaria
and compare this between study arms.

Methods: Cord blood samples will be collected from 600 participants. Cord blood mononuclear cells
(CBMC) will be isolated and cryopreserved in the vapor phase of liquid nitrogen at the University of
Malawi College of Medicine by trained laboratory technicians. CBMC specimens will be shipped to the
University of Maryland Baltimore for analyses requiring equipment that is not available in Malawi. At
the University of Maryland School of Medicine, the specimens will be thawed and used for analyses
of innate-like and adaptive immune cell subsets (including Mucosal Associated Invariant T cells, Th17
cells and T regulatory cells). In particular, we will characterize: (1) T cell differentiation and activation
state ex vivo; (1) Activation of T cell cytokine production and proliferation in response to live BCG (the
vaccine against TB, administered at birth in sub-Saharan Africa) in vitro. In order to collect the data
described above, we will use polychromatic flow cytometry (14 parameters per panel).

16.6.5 Impact on biomarkers of placental function and adverse birth outcomes
Collaborating institutions and contact persons: Prof Kevin Kaine, University of Toronto, Canada

Objective: To determine the impact on biomarkers and pathways regulating placental development
and function and that are predictive of adverse birth outcomes. e.g. fetal growth restriction (FGR),
preterm birth (PTB) in a prospective study of pregnant participants at high risk of malaria.

Rationale: Normal placental development is essential to support the growth of the fetus throughout
pregnancy. Malaria in early pregnancy can disrupt the normal the vasculogenic processes in the first
trimester needed to regulate de novo formation and growth of blood vessels.?® Angiogenic processes
beginning in the second trimester induce remodeling of the underlying architecture of the placenta to
allow for increased blood flow and surface area for nutrient exchange required for exponential fetal
growth in the 3" trimester.%®°° Healthy birth outcomes require tight regulation of these vasculogenic,
angiogenic, and inflammatory pathways and disruptions to these critical axes that can result in
placental dysfunction and poor birth outcomes. For example, placental vascular dysfunction is
associated with multiple pregnancy pathologies including gestational diabetes, preeclampsia, and
malaria in pregnhancy.'%-12 The early identification of pregnancies at risk of adverse birth outcomes
would enable risk stratification for increased monitoring and interventions to improve outcome. We
propose to externally validate a panel of biomarkers to examine these markers in the context of risk
factors contributing to FGR and PTB, including malaria infection in pregnancy, and determine the
impact of the two different interventions on these biomarkers.

Methods Venous blood samples (minimum required volume of 250 uL) collected from participants at
study enrolment, scheduled antenatal visits and delivery will be processed via a custom multiplex
Luminex®-based assay to quantify plasma levels of markers of placental function, inflammation and
development including Angiopoietin-1 (Ang-1), Angiopoietin-2 (Ang-2), Angiopoietin-Like 3 (AngptL3),
Vascular Endothelial Growth Factor (VEGF), Soluble fms-like tyrosine kinase 1 (sFlt-1), soluble Tumor
Necrosis Factor Receptor 2 (sTNFR2), Placental Growth Factor (PGF), Interleukin-18 Binding Protein
(IL-18BP), soluble Intercellular Adhesion Molecule-1 (sICAM-1), soluble Endoglin (sEndoglin), C-
reactive protein (CRP), Chitinase-3-Like Protein-1 (CHI3L1), complement components including C5a
(C5a), and brain derived neurotrophic factor (BDNF), and inflammatory biomarkers such as C-reactive
protein (CRP). Proteins were selected based on evidence of a critical role of each protein in
inflammatory pathways and placental vasculogenesis, as well as associations with birth and fetal
outcomes.
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16.6.6 Impact on arboviral co-infections
Collaborating institutions and contact persons: Dr George Warimwe, Dr Charles Nyaigoti and Prof
Philip Bejon, KEMRI-Wellcome Trust, Kenya

Objectives: 1) To determine the effect of malaria-arboviral co-infections on adverse pregnancy
outcomes in HIV infected women, 2) To evaluate the impact of piperaquine on arboviral co-infections.

Rationale: Mosquito-borne viruses (arboviruses) are gaining notoriety as pathogens associated with
adverse outcomes in pregnancy including microcephaly with Zika virus!*1%, neurological
complications seen with Chikungunya'®, miscarriages seen with Rift Valley fever virus (RVFV)'% and
pre-term delivery and still births seen with Dengue virus co-infection in India.'®* Concurrent arboviral-
malaria infections have been documented in sub-Saharan Africa.%%” However, the impact of these
co-infections on adverse pregnancy outcomes are unknown. It’s also unclear whether anti-malarials
used in prevention and treatment of malaria confers protection against arboviral co-infections. A
recent study showed chloroquine inhibited Zika virus replication in-vitro cells and conferred
protection against Zika virus infection in pregnant mice3”1® Piperaquine is structurally similar to
chloroquine. We will determine the impact of piperaquine on arboviral co-infections by comparing
the incidence of arboviral infections between the CTX-DP and the CTX-alone arm.

Methods: All participants will be included. We will test for the presence of arbovirus and protective
antibodies in all women at enrolment, some scheduled visits, sick visits and delivery in venous blood
and urine samples at sick febrile visits. Arboviruses of interest will include: flaviviruses, alpha viruses,
bunyaviruses and other viruses. Blood samples will be collected in EDTA bottles and plasma stored at
-80 °C, before being shipped to and analysed in KEMRI. Serological assays will include 1gG and IgM
ELISAs and virus neutralising assays. The presence of virus will be determined by qRT-PCR assays using
primers and probes targeting a broad range of flaviviruses, alphaviruses and bunyaviruses, and a
randomly selected fraction processed by agnostic deep sequencing protocols to identify emerging
viral pathogens not included in the directed PCRs/serological assays.

16.6.7 Use of mobile phone Unstructured Supplementary Service Data (USSD)

platform to enhance protocol adherence and monitoring of tolerance
Collaborating institutions and contact persons: Prof Wilson Mandala, Malawi University of Science
and Technology, Malawi; Mr Manota Mphande, Logic Bay Systems, Malawi

Objectives: 1) To enhance adherence to study drug and study schedule using a mobile phone USSD
platform, 2) To enhance monitoring of tolerance and safety assessment of study drugs using a mobile
phone USSD platform, 2

Rationale: In resource limited settings where polypharmacy is prevalent, mobile health technology is
an essential platform to monitor and facilitate treatment adherence and enhance safety monitoring
through a real time interactive platform to ensure improved outcomes.'%1% We will explore to use
of a USSD platform to boost the standard mobile phone contacting methods used in the trial.

Methods: Approximately, 100 participants will be included in an exploratory evaluation. If the
exploratory evaluation is successful, we will explore, subject to funding, how the USSD platform can
be scaled up to other women in the trial. In the exploratory evaluation, mothers will be registered on
the USSD platform utilizing their existing mobile phone and Subscriber Identity Module (SIM); their
own number or otherwise one identified by the mother as her main contact number. Mothers will
receive a series of periodic messages pertaining to appointment schedules, treatment adherence and
reporting of adverse events. Participant data shall be secured through relevant data security standards
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of the information and communications technology regulator, and with the mobile network service
provider. Data shall only be accessible by research staff.

16.6.8 Performance of a highly sensitive diagnostic test for malaria

Collaborating institutions and contact persons: Christine Bachman, from Intellectual Ventures Limited,
Washington, USA; and Dr Gonzalo Domingo, from PATH, Seattle, Washington, USA, and Dr Emily
Adams, LSTM, UK

Objective: To evaluate the diagnostic performance of novel diagnostic devices and highly sensitive
diagnostic test for malaria in pregnant women.

Rationale: Current RDTs have limited sensitivity to detect placental malaria in asymptomatic pregnant
women. New diagnostic tests are under development with lower limits of detection, including, but
not limited to, automated readers of RDTs and an experimental, highly-sensitive RDT (HSRDT). We will
determine the diagnostic performance of new diagnostic tests in samples taken from the pregnant
women included in the trial and compare them against the PCR results obtained in the trial as a
reference standard. Since these new diagnostics tests are still experimental they can be used for
research only, but not yet for clinical care.

Methods: The RDT and HSRDT will be run on site on a 5 to 100 microlitre taken from the blood samples
collected from participants. The RDTs will be read visually and also by placing the cartridge into
automated readers. The results from the RDT Reader will be blinded to the health care worker and
because these involve proto-types they cannot be used for patient care.

Also, a 75 microlitre aliquot of blood will be stored frozen in cryovials for a later multiplex quantitative
ELISA (Q-ELISA) and standard RDTs (not for patient care) at PATH (Seattle, USA). The Q-ELISA assay
contains spots for HRP2 and pan-malaria LDH. The capture and detection of antibodies are
orthologous to those on the RDTs and therefore allow confirmation of antigenemia. All experimental
assays shall be conducted for research purposes only within the clinical setting of the trial but will not
inform care.

A total of 1,500 samples will be tested using the HSRDT and Q-Elisa providing 0.06 confidence interval
at 0.95 confidence level for a 90% expected sensitivity, and a 1,500 sample for the comparison against
the developmental readers. The primary outcome will be the sensitivity of the various diagnostic
methods compared to gPCR or standard RDTs, including the threshold of detection of the
experimental assays. Secondary outcomes will include other standard measures of diagnostic
accuracy (specificity, positive predictive value, and negative predictive value) against PCR positivity.
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16.7 APPENDIX VII. PRODUCT CHARACTERISTICS

16.7.1 Dihydroartemisinin-piperaquine product insert (D-ARTEPP, Guilin Pharma)

PATIENT INFORMATION LEAFLET: INFORMATION FOR THE USER

D-ARTEPP’

FOSUN PHARMA

Dihydroartemisinin / Piperaquine phosphate

Read all of this leaflet carefully before you start using this medicine

- Keep this leaflet. You may need to read it again.

- Ifyou have any further questions, ask your doctor or pharmacist.

- This medicine has been prescribed for you. Do not pass it on to others. It may harm them, even if their
symptoms are the same as yours.

- If any of the side effects gets serious, or if you notice any side effects not listed in this leaflet, please tell your
doctor or pharmacist.

In this leaflet:

1. What D-ARTEPP is and what it is used for

2 . Before you or your child takes D-ARTEPP

3. How to take D-ARTEPP

4 . Possible side effects

5. How to store D-ARTEPP

6 . Further information

1. WHAT D-ARTEPP IS AND WHAT IT IS USED FOR

D-ARTEPP contains the ingredients piperaquine phosphate and dihydroartemisinin. It is used to treat
uncomplicated malaria when use of a medicine given by mouth is appropriate.

Malaria is caused by infection with a parasite called Plasmodium, spread by the bite of an infected mosquito.
There are different types of Plasmodium parasite. D-ARTEPP kills the Plasmodium falciparum parasite.

The medicine can be taken by adults, children and infants over 6 months old who weigh 5 kilograms or more.
2. BEFORE YOU OR YOUR CHILD TAKE D-ARTEPP

Do not take D-ARTEPP if you or your child:

o isallergic (hypersensitive) to the active substances, piperaquine tetraphosphate or dihydroartemisinin, or to
any of the other ingredients of D-ARTEPP (see section 6 for a list of these);

» has a severe type of malaria infection which has affected parts of your body such as the brain, lungs or
kidneys;

= has a heart condition, such as changes to the rhythm or rate of your heart beat, or heart disease;

® knows that any member of your family (parents, grandparents, brothers or sisters) died suddenly due to a
heart problem or was born with heart problems;

» suffers from changes to the levels of salts in your body (electrolyte imbalances);

» istaking other medicines that can have an effect on heart thythm, such as:

- quinidine, disopyramide, procainamide, amiodarone, dofetilide, ibutilide, hydroquinidine or sotalol;

- medicines used to treat depression;

- medicines used to treat mental health problems such as phenathiazines, sertindole, sultopride,
chlorpromazine, haloperidol, mesoridazine, pimozide, or thioridazine;

- medicines used to treat infections. These include some of the types of medicines used to treat bacterial
infections (macrolides [such as erythromycin or dl ycin] and fl inolones [such as ifloxacin
and sparfloxacin]) or fungal infections (including fluconazole and imidazole) as well as pentamidine (used to
treat a specific type of pneumonia) and saquinavir (for treatment of HIV);

- antihistamines used to treat allergies or inflammation such as terfenadine, astemizole or mizolastine;

- certain medicines used to treat stomach problems such as cisapride, domperidone or droperidol;

- other medicines such as vinca alkaloids and arsenic trioxide (used to treat certain cancers), bepridil (used to
treat angina), diphemanil (used to treat stomach disturbances), levomethadyl and methadone (used to treat
drug addiction), and probucol (used to treat high blood cholesterol levels).

» has recently {for example within about one month) been treated for malaria with certain medicines or has
taken certain medicines to prevent malaria. These medicines include: mefloguine, halofantrine, lumefantrine,
chloroguine or quinine

If any of the above applies to you or your child or if you are unsure, tell your doctor or pharmacist before taking
or giving D-ARTEPP

Take special care with D-ARTEPP

Check with your doctor or pharmacist before taking this medicine if you or your child:

» has liver or kidney problems;

» has amalaria infection caused by a parasite other than Plasmodium falciparum;

» istaking or has taken any other medicines for the treatment of malaria (other than those mentioned above);
» is pregnant or breastfeeding (see below);

o isfemale, elderly (over 65 years) or vomiting;

» is taking certain other medicines which could cause possible metabolic interactions. Examples are listed in
the section “Taking other medicines”.

If you are not sure about any of the above, please ask your doctor or pharmacist.

Use in children

Do nat give this medicine ta infants under & months or below 5 kg in weight

Taking other medicines

Please tell your doctor or pharmacist if you or your child is taking or has recently taken any other medicines,
including medicines obtained without a prescription. Some medicines can affect the way D-ARTEPP works and
your doctor may decide that D-ARTEPP is not suitable or that extra checks are needed while you or your child
is taking the medicinal products which could cause possible interactions. Examples are listed below (but there
are several others):

\-

Body weight(kg) Daily dose (mg) Total number of tablets
5tolessthan 8 Half 40 / 320 mq tablet a day 15
8 10 less than 11 Half60/480m tablet a day 15
11 10less than 17 One40/320 mg tablet a day 3
17 toless than 25 One and half 407320 mq tablets a day 45
25 10less than 36 Two 40 /320 mg tablets a day [
36 1o less than 60 Two 60/480mg tablets a day 6
60 1o less than 80 Two 80 /640 mq tablets a day b
over 80 Twa and half 80/ 640 my tablets a day 75

If you weigh more than 100 kg then follow the dose that your doctor has prescribed

Vomiting when taking this medicine

If this happens within:

» 30 minutes of taking D-ARTEPP, the whole dose must be taken again.

» 31-60 minutes, half the dose must be taken again.

If you or your child vomits also the second dose, do not take or give your child another dose. Contact your
doctor urgently to obtain an alternative treatment for malaria.

Taking this medicine, if the malaria infection returns

If you or your child gets another attack of malaria you may take a second course of D-ARTEPP if your doctor
thinks this is a suitable treatment. You or your child should not take a second course of D-ARTEPP within 2
months of the last course.

If you or your child takes more D-ARTEPP tablets than you should

If you or your child takes more than the recommended dose, tell your dactor. Your doctor may suggest special
monitering for you or your child because doses higher than those recommended may have an unwanted,
severe effect on your heart (see also section 4).

If you or your child forgets to take D-ARTEPP

If you or your child forgets to take the second dose of D-ARTEPP at the right time, take it as soon as you
remember. Then take the third (last) dose approximately 24 hours after the second dose.

If you or your child forgets to take the third (last) dose at the right time, take it as soon as you remember.
Never take mare than one dose on the same day to make up for a missed dose.

Check with your doctor or pharmacist if you are not sure:

If you or your child stops taking D-ARTEPP

For the medicine to work effectively, you or your child should take the tablets as instructed and should
complete the 3 days course of treatment. If you or your child is not able to do this, talk to your doctor or
pharmacist.

f you have any further questions on the use of this medicine, ask your doctor or pharmacist

4. POSSIBLE SIDE EFFECTS

Like all medicines, D-ARTEPP can cause side effects, although not everybody gets them. Most of the side effects
are not severe and normally disappear within a few days or weeks after treatment

If you or your child gets a rash, swelling of the face, lips, tongue or throat with difficulty in swallowing or
breathing, these may be signs of an allergic reaction. Tell your doctor immediately, or go immediately to the
emergency department of your nearest haspital, taking this leaflet with you.

A heart problem, called QT prolongation, can occur while taking D-ARTEPP and for some days after taking the
last dose. This can cause a life-threatening abnormality of the heart thythm.

Your doctor may take electrical recordings of your heart (electrocardiogram, ECG) while you
are being treated and after the last dose is given. Your doctor will advise you when these
readings will be taken.

If you notice anything different about your heart rhythm or have symptoms (such as
palpitations or irregular heart beat) you should contact your doctor as soon as possible and
before the next dose is due.

Side effects in adults

Common (affecting less than 1 in 10 patients but more than 1 in 100,

Anaemia, headache, heart rhythm disturbances (ECG changes or noticing unusually fast heart beats or
palpitations), fever, general weakness.

Uncommon (affecting less than 1 in 100 patients but more than 1 i 1000,

Influenza, respiratory infections, poor appetite or loss of appetite, dizziness, convulsions (fits), irregular or slow
heart rate, cough, vomiting, abdominal pain, diarrhoea, nausea, inflammation or enlargement of the liver,
abnormal liver function tests, itching, pain in the muscles or joints.

Side effects in children

Very common (affecting more than 1 in 10 patients)

Influenza, cough, fever.

Common (affecting less than 1 in 10 patients but more than 1 in 100,

Respiratory infections, ear infection, anaemia, abnormalities in various types of blood cells (white blood cells
and platelets), poor appetite or loss of appetite, eye infection, heart rhythm disturbances (change as in adults,
ECG changes), abdominal pain, vomiting, diarthoea, skin inflammation, rash, general weakness.

Uncommon (affecting less than 1 in 100 patients but more than 1 in 1000)

ah

- some medicines used to treat high cholesterol in the blood (such as atorvastatin, lovastatin, simvastati
- medicines used to treat hypertension and heart problems (such as diltiazem, nifedipine, nitrendipine,
verapamil, felodipine, amlodipine);

- some medicines used to freat HIV (antiretroviral medicinal products): protease inhibitors (such as
amprenavir, atazanavir, indinavir, nelfinavir, ritonavir), non-nucleoside reverse transcriptase inhibitors (such as
efavirenz, nevirapine);

- some medicines used to treat microbial infections (such as telithromycin, rifampicin, dapsone);

- medicines used to help you fall asleep: benzodiazepines (such as midazolam, triazolam, diazepam,
alprazolam), zaleplon, zolpidern;

- medicines used to prevent/treat epileptic seizures: barbiturates (such as phenobarbital), carbamazepine or
phenytoain;

- medicines used after organ

ation and in diseases (such as cyclosporin,

lities in red blood cells, excessive numbers of platelets, enlargement of some organs (such as liver or
spleen), swollen lymph glands, convulsions (fits), headache, abnormal heart sounds (heard by your doctor
with a stethoscope), nose bleeds, runny nose, nausea, inflammation of the mouth, inflammation or
enlargement of the liver, jaundice, abnormal liver function blood tests, skin itching and inflammation, pain in
the joints.
If any of the side effects gets serious, or If you notice any side effects not listed in this leaflet, please tell your
doctor or pharmacist.
5. HOW TO STORE D-ARTEPP
Keep D-ARTEPP tablets out of the reach and sight of children.
Do not take D-ARTEPP after the expiry date which is stated on the package after’EXP’ The expiry date refers to
the last day of that month.
Stored in tightly closed containers, protected from light, not above 25°C

Page 90 of 111



IMPROVE-2 Protocol (v1.0-17Apr19)

tacrolimus);

- sex hormones, induding those contained in hormonal contraceptives (such as gestodene, progesterone, estradiol),
testosterone;

- glucocorticoids {hydrocortisone, dexamethasone);

- omeprazole (used to treat diseases related to gastric acid production);

paracetamol (used to treat pain and fever);

~ theophylline (used to improve bronchial air flow);

- nefazodone (used to treat depression);

aprepitant (used to treat nausea);

- some gases (such as enflurane, halothane and isoflurane) used to give a general anaesthetic.

Taking D-ARTEPP without food and drink

You should take D-ARTEPP tablets with water only.

You should take this medicine on an empty stomach. You should take each dose no less than 3 hours after the
last food intake, and no food should be taken within 3 hours after each dose of D-ARTEPP.

You can drink water at any time. You should not take D-ARTEPP with grapefruit juice due to possible
interactions

Pregnancy and breast-feeding

Tell your doctor if you are pregnant, think you may be pregnant or become pregnant, or if you are
breast-feeding.

D-ARTEPP must not be used in pregnancy if your doctor can give you an alternative medicine. If you receive
D-ARTEPP while pregnant, please note that a pregnancy registry is in place to monitor the pregnancy
outcomes

You should not breast-feed your baby while taking this medicine.

If you are taking folate supplements to prevent possible neural tube birth defects, you can continue taking
them at the same time as D-ARTEPP.

Ask your doctor or pharmacist for advice before taking any medicine during pregnancy or breast- feeding.
Driving and using machines

You can drive or use machines after taking D-ARTEPP.

3. HOW TO TAKE D-ARTEPP

Always take D-ARTEPP exactly as your doctor has told you to. You should check with your doctor or pharmacist
ifyou are not sure.

Take this medicine with water and on an empty stomach. You or your child should take each dose at least 3
hours after your last meal. You should also avoid eating until 3 hours after taking D-ARTEPP: You can drink water
atany time.

If the tablets are difficult to swallow, you can crush and mix them with water; drink the mixture immediately.
A course of D-ARTEPP lasts 3 consecutive days. Take one dose on each day. You should try to take the dose at
about the same time on each of the three days.

The daily dose depends on the patient's body weight. Your doctor should have prescribed a dose that is
appropriate for your weight or your child's weight as follows:

Appendix VII. Product characteristics

Do not use D-ARTEPP if you notice the blister package is open

Medicines should not be disposed of via wastewater or household waste. Ask your pharmacist how to dispose
of medicines no longer required. These measures will help to protect the environment.

6 . FURTHER INFORMATION

What D-ARTEPP contains

Each film-coated tablet contains 40 mg dihydroartemisinin and 320 mg Anhydrous piperaquine phosphate.
Each film-coated tablet contains 60 mq dihydroartemisinin and 480 mg Anhydrous piperaquine

phosphate.

Each film-coated tablet contains 80 mg dihydroartemisinin and 640 mg Anhydrous piperaquine phosphate.
The other ingredients are:

Tablet core: Pregelatinized starch, Dextrin, Hypromellose, Croscarmellose sodium, Magnesium stearate.

Film coating: Titanium dioxide, Macrogol/Polyethylene glycol, Polyvinyl alcohol, Talc, FD& C Blue#2 indigo
carmine aluminum lake.

‘What D-ARTEPP looks like and contents of the pack

D-ARTEPP are blue film-coated tablets, embossed and with a break line along the middle on one side.

The 40mg/320mg tablets, 9 tablets packaged in a Polyamide/Aluminum foil/Polyvinyl Chloride-Aluminum blister.
Carton box containing 25 blister per pack.

The 60mg/480mg tablets, & tablets packaged in a Polyamide/Aluminum foil/Polyvinyl Chloride-Aluminum blister.
Carton box containing 25 blister per pack.

The 80mg/640mg tablets, 6 tablets packaged in a Polyamide/Aluminum foil/Polyvinyl Chloride-Aluminum blister.
Carton box containing 25 blister per pack.

Manufacturer

Name: Guilin Pharmaceutical Co., Ltd

Address: Mo. 43 Qilidian Road, Guilin 541004, Guangyxi, China

Tel: +86 7733841973

Fax: +86 773 3841973

Site Web: http://www.guilinpharma.com

Distributor

Guilin Pharmaceutical (Shanghai) o, Ltd.

This leaflet was last approved in 10/2018

4.2.04.20.027.01.02
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16.7.2 Dihydroartemisinin-piperaquine product insert (Eurartesim, AlfaSigma)

PACKAGE LEAFLET: INFORMATION FOR THE USER

Eurartesim 320 mg/40 mg film-coated tablets
Piperaquine tetraphosphate/dihydroartemisinin

Read all of this leaflet carefully before you start using this medicine

- Keep this leaflet. You may need to read it again.

- If you have any further questions, ask your doctor or pharmacist.

- This medicine has been prescribed for you. Do not pass it on to others. It may harm them, even
if their symptoms are the same as yours.

- If any of the side effects gets serious, or if you notice any side effects not listed in this leaflet,
please tell your doctor or pharmacist.

In this leaflet:

What Eurartesim is and what it is used for
Before you or your child takes Eurartesim
How to take Eurartesim

Possible side effects

How to store Eurartesim

Further information

AW =

1. WHAT EURARTESIM IS AND WHAT IT IS USED FOR

Eurartesim contains the ingredients piperaquine tetraphosphate and dihydroartemisinin. It is used to
treat uncomplicated malaria when use of a medicine given by mouth is appropriate.

Malaria is caused by infection with a parasite called Plasmodium, spread by the bite of an infected
mosquito.There are different types of Plasmodium parasite. Eurartesim kills the Plasmodium
falciparum parasite.

The medicine can be taken by adults, children and infants over 6 months old who weigh 5 kilograms
or more.

2. BEFORE YOU OR YOUR CHILD TAKE EURARTESIM

Do not take Eurartesim if you or your child:

. is allergic (hypersensitive) to the active substances, piperaquine tetraphosphate or
dihydroartemisinin, or to any of the other ingredients of Eurartesim (see section 6 for a list of
these);

. has a severe type of malaria infection which has affected parts of your body such as the brain,
lungs or kidneys;
has a heart condition, such as changes to the rhythm or rate of your heart beat, or heart disease;
knows that any member of your family (parents, grandparents, brothers or sisters) died suddenly
due to a heart problem or was born with heart problems;
suffers from changes to the levels of salts in your body (electrolyte imbalances);
is taking other medicines that can have an effect on heart rhythm, such as:

- quinidine, disopyramide, procainamide, amiodarone, dofetilide, ibutilide, hydroquinidine or
sotalol;

- medicines used to treat depression;

- medicines used to treat mental health problems such as phenothiazines, sertindole, sultopride,
chlorpromazine, haloperidol, mesoridazine, pimozide, or thioridazine;
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- medicines used to treat infections. These include some of the types of medicines used to treat
bacterial infections (macrolides [such as erythromycin or clarithromycin] and
fluoroquinolones [such as moxifloxacin and sparfloxacin]) or fungal infections (including
fluconazole and imidazole) as well as pentamidine (used to treat a specific type of pneumonia)
and saquinavir (for treatment of HIV);

- antihistamines used to treat allergies or inflammation such as terfenadine, astemizole or
mizolastine;

- certain medicines used to treat stomach problems such as cisapride, domperidone or
droperidol;

- other medicines such as vinca alkaloids and arsenic trioxide (used to treat certain cancers),
bepridil (used to treat angina), diphemanil (used to treat stomach disturbances), levomethadyl
and methadone (used to treat drug addiction), and probucol (used to treat high blood
cholesterol levels).

. has recently (for example within about one month) been treated for malaria with certain
medicines or has taken certain medicines to prevent malaria. These medicines include:
mefloquine, halofantrine, lumefantrine, chloroquine or quinine

If any of the above applies to you or your child or if you are unsure, tell your doctor or pharmacist
before taking or giving Eurartesim.

Take special care with Eurartesim
Check with your doctor or pharmacist before taking this medicine if you or your child:

. has liver or kidney problems;

. has a malaria infection caused by a parasite other than Plasmodium falciparum;

. 18 taking or has taken any other medicines for the treatment of malaria (other than those
mentioned above);

. is pregnant or breastfeeding (see below);

. is female, elderly (over 65 years) or vomiting;

. is taking certain other medicines which could cause possible metabolic interactions. Examples

are listed in the section “Taking other medicines”.
If you are not sure about any of the above, please ask your doctor or pharmacist.

Use in children
Do not give this medicine to infants under 6 months or below 5 kg in weight.

Taking other medicines

Please tell your doctor or pharmacist if you or your child is taking or has recently taken any other

medicines, including medicines obtained without a prescription. Some medicines can affect the way

Eurartesim works and your doctor may decide that Eurartesim is not suitable or that extra checks are

needed while you or your child is taking the medicinal products which could cause possible

interactions. Examples are listed below (but there are several others):

- some medicines used to treat high cholesterol in the blood (such as atorvastatin, lovastatin,
simvastatin);

- medicines used to treat hypertension and heart problems (such as diltiazem, nifedipine,
nitrendipine, verapamil, felodipine, amlodipine);

- some medicines used to treat HIV (antiretroviral medicinal products): protease inhibitors (such
as amprenavir, atazanavir, indinavir, nelfinavir, ritonavir), non-nucleoside reverse transcriptase
inhibitors (such as efavirenz, nevirapine),

- some medicines used to treat microbial infections (such as telithromycin, rifampicin, dapsone);

- medicines used to help you fall asleep: benzodiazepines (such as midazolam, triazolam,
diazepam, alprazolam), zaleplon, zolpidem;

- medicines used to prevent/treat epileptic seizures: barbiturates (such as phenobarbital),
carbamazepine or phenytoin;

- medicines used after organ transplantation and in autoimmune diseases (such as cyclosporin,
tacrolimus);
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- sex hormones, including those contained in hormonal contraceptives (such as gestodene,
progesterone, estradiol), testosterone;

- glucocorticoids (hydrocortisone, dexamethasone);

- omeprazole (used to treat diseases related to gastric acid production);

- paracetamol (used to treat pain and fever);

- theophylline (used to improve bronchial air flow);

- nefazodone (used to treat depression),

- aprepitant (used to treat nausea);

- some gases (such as enflurane, halothane and isoflurane) used to give a general anaesthetic.

Taking Eurartesim without food and drink

You should take Eurartesim tablets with water only.

You should take this medicine on an empty stomach. You should take each dose no less than 3 hours
after the last food intake, and no food should be taken within 3 hours after each dose of Eurartesim.
You can drink water at any time. You should not take Eurartesim with grapefiuit juice due to possible
interactions.

Pregnancy and breast-feeding
Tell your doctor if you are pregnant, think you may be pregnant or become pregnant, or if you are
breast-feeding.

Eurartesim must not be used in pregnancy if your doctor can give you an alternative medicine. If you
receive Eurartesim while pregnant, please note that a pregnancy registry is in place to monitor the
pregnancy cutcomes.

You should not breast-feed your baby while taking this medicine.

If you are taking folate supplements to prevent possible neural tube birth defects, you can continue
taking them at the same time as Eurartesim.

Ask your doctor or pharmacist for advice before taking any medicine during pregnancy or breast-
feeding.

Driving and using machines
You can drive or use machines after taking Eurartesim.

3. HOW TO TAKE EURARTESIM

Always take Eurartesim exactly as your doctor has told you to. You should check with your doctor or
pharmacist if you are not sure.

Take this medicine with water and on an empty stomach. You or your child should take each dose at
least 3 hours after your last meal. You should also avoid eating until 3 hours after taking Eurartesim.
You can drink water at any time.

If the tablets are difficult to swallow, you can crush and mix them with water; drink the mixture
immediately.

A course of Eurartesim lasts 3 consecutive days. Take one dose on cach day. You should try to take
the dose at about the same time on cach of the three days.

The daily dose depends on the patient’s body weight. Your doctor should have preseribed a dose that
is appropriate for your weight or your child’s weight as follows:
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Body weight (kg) Daily dose (ing) Total nuzz;etrn;):l:?blets for
5 to less than 7 Half 160 mg/20 mg tablet a day 1.5 tablet
7 to less than 13 One 160 mg/20 mg tablet a day 3 tablets
13 to less than 24 One 320 mg/40 mg tablet a day 3 tablets
24 to less than 36 Two 320 mg/40 mg tablets a day 6 tablets
36 to less than 75 Three 320 mg/40 mg tablets a day 9 tablets
75to0 100 Four 320 mg/40 mg tablets a day 12 tablets

If you weigh more than 100 kg then follow the dose that your doctor has prescribed.

Vomiting when taking this medicine

If this happens within:

. 30 minutes of taking Eurartesim, the whole dose must be taken again.

. 31-60 minutes, half the dose must be taken again.

If you or your child vomit also the second dose, do not take or give your child another dose. Contact
your doctor urgently to obtain an alternative treatment for malaria.

Taking this medicine, if the malaria infection returns

. If you or your child gets another attack of malaria you may take a second course of Eurartesim
within one year if your doctor thinks this 1s a suitable treatment. You or your child must not take
more than two courses within one year. If this happens, talk to your doctor. You or your child
should not take a second course of Eurartesim within 2 months of the first course.

. If you or your child is infected more than twice in a year, your doctor will prescribe an
alternative treatment.

If you or your child takes more Eurartesim tablets than you should

If you or your child takes more than the recommended dose, tell your doctor. Your doctor may suggest
special monitoring for you or your child because doses higher than those recommended may have an
unwanted, severe effect on your heart (see also section 4).

If you or your child forgets to take Eurartesim

If you or your child forgets to take the second dose of Eurartesim at the right time, take it as soon as
you remember. Then take the third (last) dose approximately 24 hours afier the second dose.

If you or your child forgets to take the third (last) dose at the right time, take it as soon as you
remember.

Never take more than one dose on the same day to make up for a missed dose.

Check with your doctor or pharmacist if you are not sure.

If you or your child stops taking Eurartesim

For the medicine to work effectively, you or your child should take the tablets as instructed and should
complete the 3 days course of treatment. If you or your child is not able to do this, talk to your doctor
or pharmacist.

If you have any further questions on the use of this medicine, ask your doctor or pharmacist.

4. POSSIBLE SIDE EFFECTS

Like all medicines, Eurartesim can cause side effects, although not everybody gets them. Most of the
side effects are not severe and normally disappear within a few days or weeks after treatment.
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Do not use Eurartesim if you notice the blister package is open.

Medicines should not be disposed of via wastewater or household waste. Ask your pharmacist how to
dispose of medicines no longer required. These measures will help to protect the environment.

6. FURTHER INFORMATION

What Eurartesim contains
Each film-coated tablet contains 320 mg piperaquine tetraphosphate (as the tetrahydrate) and 40 mg
dihydroartemisinin.

The other ingredients are:

Tablet core: pre-gelatinised starch, dextrin, hypromellose (E464), croscarmellose sodium, magnesium
stearate (E572).

Film coating: hypromellose, titanium dioxide (E171), macrogol 400.

What Eurartesim looks like and contents of the pack
Eurartesim are white film-coated tablets, embossed and with a break line along the middle.

The 320 mg/40 mg tablets have two *c” letters on one side and come in blister strips containing 3, 6, 9
or 12 tablets.

Marketing Authorisation Holder

Sigma-Tau Industrie Farmaceutiche Riunite s.p.a.
Viale Shakespeare 47

00144 Rome

Ttaly

Tel: +39 006 5926443
Fax: +39 06 5926600
Email: sigmatavinfo(@sisma-tau. it

Manufacturer

Sigma-Tau Industrie Farmaceutiche Riunite s.p.a.
Via Pontina km. 30,400

00040 Pomezia (Rome)

Italy

Tel: +39 06 91391
Fax: +39 06 91166976
Email: sigmatauinfo(@sigma-tau.it

For any information about this medicine, please contact the local representative of the Marketing
Authorisation Holder:

Belgié/Belgique/Belgien Luxembourg/Luxemburg
MPCA bvba MPCA bvba
TélTel: + 329 344 53 38 Belgique/Belgien
Tél/Tel: +329 344 53 38

Nederland Deutschland
Sigma-Tau BV Sigma-Tau Arzneimittel GmbH
Tel: +31 30 6702020 Tel.: +49211 687717 0
info@sigma-tau.nl mfo@sigma-tau.de
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Espaiia Portugal

Sigma-Tau Espafia, S.A. Defiante Farmacéutica, S.A.

Tel: +34 91 888 36 00 Tel: +351 291 214 090

sigmatau(@sigma-tau.es info/@defiante.com

France United Kingdom

Sigma-Tau France Sigma-Tau Pharma Limited UK

Tél: +33 14521 02.69 Tel: +44 (0) 8000431268
medical.information(@sigma-tau.co.uk

Ireland

Sigma-Tau Pharma Limited UK

United Kingdom

Tel: +44 (0) 8000431268

medical.information(@sigma-tau.co.uk

Buarapus, Magyarorszag, (“.,e-ské republika, Malta, Danmark, Norge, Eesti, Osterreich, EALada,
Polska, Rominia, Slovenija, Island, Slovenska republika, Italia, Suomi/Finland, Kvmpog,
Sverige,Latvija, Lietuva

Sigma-Tau Industrie Farmaceutiche Riunite s.p.a.

Hrammst, Olaszorszag, Italie, Italja, Italien, Italia, Itaalia, Itaiic, Wlochy, Italija, italia, taliansko, Italija
Tex/Tel/ TIH Tna/Simi/Puh: +39 06 9139.3796

Daniela. Campanelli@sigma-tau. it

This leaflet was last revised in

Detailed information on this medicine is available on the European Medicines Agency web site:
http://www.ema.curopa.cu
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#

16.7.3 Cotrimoxazole
Package Leaflet: Information for the User

Co-trimoxazole 160 mg/800 mg Forte Tablets

Appendix VII. Product characteristics

This medicine is available as the above name but will be referred to as Co-trimoxazole throughout the following leaflet.

Read all of this leaflet carefully before you start taking this
medicine because it contains important information for you.

.

Keep this leaflet. You may need to read it again.

If you have any further questions, ask your doctor or pharmacist,
This medicine has been prescribed for you only. Do not pass it on to
others, It may harm them, even if their signs of illness are the same
as yours.

If you get any side effects, talk to your doctor or pharmacist, This
includes any possible side effects not listed in this |eafiet. See
section 4.

What is in this leaflet:

L

. What Co-trimoxazole is and what it is used for

. What you need to know befora you take Co-trimoxazole
. How to take Co-trimoxazole

. Possible side effects

. How to store Co-trimoxazole

. Contents of the pack and other information

1. What Co-trimoxazole

Co-trimoxazole is a combination of two different antibiotics called

= | you have developed Stevens-Johnson syndrome or toxic
epidermal necrolysis with the use of Co-trimoxazole you must not be
re-started on Co-trimoxazole at any time.

» |f you develop a rash or these skin symptoms, stop taking Co-
trimoxazole, seek urgent advice from a doctor and tell him that you
are taking this medicine

= |f you have been told that you are at risk for a rare blood disorder

called porphyria.

If you have a kidney disease.

If you don't have enough folic acid (a vitamin) in your body — which

can make your skin pale and make you feel tired, weak and

breathless. This is known as anaemia.

= |fyou have a disease called glucose-6-phosphate dehydrogenase

deficiency, which can cause jaundice or spontaneous destruction of

red blood cells. If you have a problem with your metabolism called
phenylketonuria and are not on a special diet to help your condition.

If you are elderly.

If you are underweight or malnourished.,

« |f you have been told by your doctor that you have a lot of potassium
in your blood

« |f you have a severe blood disorder, such as a low number of red

biood cells {anaemia), a low number of white blood cells
(leucopenia) or a low number of platelets, which may cause bleeding
and bruising (thrombocytopenia).

sulfamethoxazole and trimethoprim, which is used to treat infections
caused by certain bacteria. Like all antibiotics, Co-trimoxazole only
works against some types of bacteria. This means that it is only suitable
for treating some typas of infections. Co-trimoxazole can be used to

treat or prevent:

Lung infections (pneumonia or PJP) caused by a bacteria called
Preumocystis jiroveci (previously known as Prneumocystis carinil or

Infections caused by a bactena called Toxopiasma (toxoplasmosis).

Co-trimoxazole can be used fo treat:

-
.
-

Urinary bladder or urinary tract infactions (water infections)
Respiratory tract infections such as branchitis

Ear infections such as otitis media

An infection called nocardiosis which can affect the lungs, skin and
brain.

need to know before you take Co-trimoxazole

Do not take Co-trimoxazole if:

You are allergic (hypersensitive} to sulfamethoxazole, trimethoprim
or co-trimoxazole or any of the other ingredients of Co-trimoxazole
{see section &: Contents of the pack and other information).

You are allergic to sulphonamide medicines. Examples include
sulphonylureas (such as gliclazide and giibenclamide) or thiazide
diuretics (such as bendroflumethiazide - a water tablet)

You have severe liver or kidney problems.

‘You have ever had a problem with your blood causing bruises or
bleeding (thrombocytopenia).

You have been told that you have a rare blood problem called
porphyria, which can affect your skin or nervous system.

Other and Co.

Tell your doctor or pharmacist if you are taking, have recently taken or
may take any other medicines. This is because Co-trimoxazole can
affect the way some medicines work. Also some other medicines can
affect the way Co-trimoxazole works.

In particular tell your doctor or pharmacist if you are taking any of the

following medicines:

« Diuretics (water tablats), which help increase the amount of urine
you produce.

» Pyrimethamine, used to treat and prevent malaria, and to treat

diarrhoea,

Ciclosponn, used after organ transpiant surgeries

Blood thinners such as warfarin.

Phenytoin, used to treat epilepsy (fits).

Medicines used to treat di such as glib

tolbutamide (suiphonylureas) and repaglinide.

Rifampicin, an antibiotic,

Medicines to treat problems with the way your heart beats such as

digoxin or procainamide.

» Amantadine, used to treat Parkinson's disease, multiple sclerosis,
*flu or shingles.

» Medicines to treat HIV (Human Immunodeficiency Virus), called
zidovudine or lamivudine

= Medicines that can increase the amount of potassium in your blood,
such as diuretics (water tablets, which help increase the amount of
urine you produce), steroids (like prednisclone) and digoxin

nide, glipizide or

Methotrexate, a medicine used to treat certain cancers or certain
diseases affecting your immune system.
Folinic acid.

If it is for your child, Co-trimoxazole should not be given if they are less .
than 6 weeks old or were premature unless it is for the treatment or

prevention of PJP. In this case, Co-timoxazole should not be given if -
.

they are less than 4 weeks old.

If you are not sure if any of the above apply to you, talk to your doctor
or pharmacist hefore taking Co-trimoxazole.

Warnings and precautions
Talk to your doctor or pharmacist before taking Co-trimoxazole:

If you have severe allergies or asthma,

Potentially life-threatening skin rashes (Stevens-Johnson syndrome,
toxic epidermal necrolysis) have been reported with the use of Co-
trimoxazole appearing initially as reddish target-like spots or circular
patches often with central blisters on the trunk.

Additional signs to look for include ulcers in the mouth, throat, nose,
genitals and conjunctivitis (red and swollen eyes).

These potentially life-threatening skin rashes are often accompanied
by flu-like symptoms. The rash may progress to widespread
blistering or peeling of the skin.

The highest risk for occurrence of serious skin reactions is within the
first weeks of treatment.

Contraceptive medicines

Co-trimoxazole with food and drink

You should take Co-trimoxazole with some food or drink. This will stop
you feeling sick (nausea) or having diarrhoea. Although it is better to
take it with food, you can still take it on an empty stomach.

Drink plenty of fluid such as water while you are taking Co-trimoxazole.

P y and breast-f <]

If you are pregnant or breast-feeding, think you may be pregnant or
are planning to have a baby, ask your doctor or pharmacist for advice
before taking this medicine.

Driving and using machines
Effects on the ability to drive and operate machinery in patients taking
this medicine have not been studied.
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3. How to take Co-trimoxazole

Always take this medicine exactly as your doctor has told you. Check
with your doctor or pharmacist if you are not sure.

Usual Dose

Adults and children over 12 years

» The usual dose is one tablet in a morning and one tablet in an
evening.

+ Co-trimoxazole should be taken for at least five days.

= Make sure that you finish the course of Co-trimoxazole which your
doctor has prescribed.

Co-trimoxazole is not usually given to children under 12 years old. If
they have been given to your child under 12 years please speak to your
doctor or pharmacist for more information,

Special Dose

The dose of Co-trimoxazole and how long you need to take it depends

on the infection you have and how bad it is. Your doctor may prescribe

you a different dose or length of course of Co-trimoxazole to:

« Treat urinary tract (water) infections.

« Treat and prevent lung infections caused by the bacteria
Prneumocystis firoveci.

» Treat infections caused by the bacteria Toxoplasma (toxoplasmosis)
or Mocardia (nocardiosis).

If you have kidney problems your doctor may:
« Prescribe a lower dose of Co-trimoxazole
+ Take blood to test whether the medicine is working properly

If you take Co-trimoxazole for a long time your doctor may:

« Take blood to test whether the medicine is working properly.

« Prescribe folic acid (a vitamin) for you to take at the same time as
Co-trimoxazole,

If you take more Co-trimoxazole than you should

If you take more Co-trimoxazole than you should, talk to your doctor or
go to a hospital straight away. Take the medicine pack with you. If you
have taken too much Co-trimoxazole you may:

« Feel or be sick.

+ Feel dizzy or confused.

If you forget to take Co-trimoxazole
= [f you forget to take a dose, take it as soon as you remember it,
« Do not take a double dose to make up for the forgotten dose.

4. Possible side effects

Like all medicines Co-trimoxazole can cause side effects, although not
everybody gets them. You may experience the following side effects
with this medicine.

Stop taking Co-trimoxazole and tell your doctor immediately if you have
an allergic reaction. Chances of an allergic reaction is very rare (fewer
than 1 in 10,000 people are affected), signs of an allergic reaction
include:

Allergic reactions

« Difficulty in breathing

« Fainting

* Swelling of face

« Swelling of mouth, tongue or throat which may be red and painful
and/or cause difficulty in swallowing

Chest pain

Red patches on the skin

Very Common (more than 1 in 10 people)
« High levels of potassium in your blood, which can cause abnormal
heart beats (palpitations)

Common (less than 1 in 10 people)

» A fungal infection called thrush or candidiasis which can affect your
mouth or vagina

Headache

Feeling sick (nausea)

Diarrhoea

Skin rashes

Uncommeon (less than 1 in 100)
« Being sick (vomiting)

Very Rare (less than 1 in 10,000 people)

* Fever (high temperature) or frequent infections

+ Sudden wheeziness or difficulty breathing

= Potentially life-threatening skin rashes (Stevens-Johnson syndrome,
toxic epidermal necrolysis) have been reported (see Wamings and
precautions)
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« Mouth ulcers, cold sores and ulcers or soreness of your tongue

« Skin lumps or hives (raised, red or white, itchy patches of skin)

« Blisters on your skin or inside your mouth, nose, vagina or bottom

« Inflammation of the eye which causes pain and redness

+ The appearance of a rash or sunburn when you have been outside
(even on a cloudy day)
Low levels of sodium in your blood
Changes in blood tests

« Feeling weak, tired or listless, pale skin (anaemia)
Heart problems
Jaundice (the skin and the whites of your eyes turn yellow). This can
ocecur at the same time as unexpected bleeding or bruising

« Pains in your stomach, which can occur with blood in your faeces
(stools)
Pains in your chest, muscles or joints and muscle weakness
Arthritis
Problems with your urine. Difficulty passing urine. Passing more or
less urine than usual.
Blood or cloudiness in your urine
Kidney problems
Sudden headache or stiffness of your neck, accompanied by fever
(high temperature)

+ Problems controlling your movements

« Fits (convulsions or seizures)

+ Feeling unsteady or giddy

+ Ringing or other unusual sounds in your ears

+ Tingling or numbness in your hands and feet

« Seeing strange or unusual sights (hallucinations)

+ Depression

« Muscle pain and/or muscle weakness in HIV patients

* Loss of appetite

Reporting of side effects

If you get any side effects, talk to your doctor, pharmacist or nurse. This
includes any possible side effects not listed in this leaflet. You can also
report side effects directly via the Yellow Card Scheme at:
www.mhra.gov.uk/yellowcard. By reporting side effects, you can help
provide more information on the safety of this medicine

5. How to store Co-trimoxazole

Keep out of the sight and reach of children.

Do not store above 25°C. Store in the original package.

Do not take the tablets after the expiry date shown on the carton.
The expiry date refers to the last day of that month.

Medicines should not be disposed of via wastewater or household
waste. Ask your pharmacist how to dispose of medicines no longer
required. These measures will help protect the environment.

If the tablets become discoloured or show any other signs of
deterioration, you should seek the advice of your doctor or
pharmacist, who will tell you what to do.

6. Contents of the pack and other information

What Co-trimoxazole contains

Co-trimoxazole is made up of two different medicines called
sulfamethoxazole and trimethoprim.

Each tablet contains 160 mg of trimethoprim and 800 mg of
sulfamethoxazole.

The other ingredients of Co-trimoxazole are: sodium starch glycollate
(type A) (from potato starch), povidone K30, docusate sodium and
magnesium stearate,

What Co-trimoxazole looks like and contents of the pack
Co-trimoxazole is a white, oval shaped, biconvex tablet scored in half
on one side and plain on the other side.

Co-trimoxazole is supplied to you in a blister pack, containing 50 or 100
tablets.

PL: 15814/1215

Manufactured by Alcala Farma, S.L, Ctra, M-300, Km 29,920 Alcala de
Henares, 28802 Madrid, Spain OR Alcala Farma, S.L, Avenida de
Madrid 82, Alcala de Henares, 28802 Madrid, Spain.

Procured from within the EU and repackaged by the Product Licence
holder: O.P.D. Laboratories Ltd., Colonial Way, Watford, Herts WD24
4PR.

Leaflet revision and issue date (Ref.): 02.05.2017.

To request a copy of this leaflet in
Braille, large print or audio please
call 01923 332 796.
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Appendix VII. Product characteristics

16.7.1 Fixed dose combination of TLD (TDF/3TC/DTG)

The summary of product characteristics for TLD is provided below using the package insert for TLD
from Cipla is shown for illustrative purposes but other generic brands may be considered subject to

local policy.

SCHEDULING STATUS: [57]
BROPRIETARY NAME (AND DOSAGE FORM):
REYDIN (Film-coated tablets)

COMPOSITION:

Each REYDIN film-coated tablet contains:

Dolutegravir 50 mg (as dolutegravir sodium).

Lamivudine 300 mg

Tenofovir disoproxil 300 mg (equivalent to tenofovir disoproxil fumarate)

Inactive i sedium, | methyl cellulose, magnesium stearate, mannitol, microcrystaliine cellulose,
opadry blue (containing polyvinyl alcohol, talc, titanium dioxide, indigo carmine, glycerol esters of fatty acids, sodium lauryl sulfate,
brilliant blue aluminium lake), povidone, sodium starch glycolate.

Contains mannitol 145 mg (sugar).

WARNING:

LACTIC ACIDOSIS AND SEVERE HEPATOMEGALY WITH STEATOSIS, INCLUDING FATAL CASES, HAVE BEEN REPORTED WITH
THE USE OF NUCLEOSIDE ANALOGUES ALONE OR IN COMBINATION WITH OTHER ANTIRETROVIRALS (SEE “WARNINGS
AND SPECIAL PRECAUTIONS”). REYDIN IS NOT INDICATED FOR TREATMENT OF CHRONIC HEPATITIS B VIRUS (HBV)
INFECTION. THE SAFETY AND EFFICACY OF REYDIN HAS NOT BEEN ESTABLISHED IN PATIENTS CO-INFECTED WITH HBV
AND HIV. SEVERE ACUTE EXACERBATIONS OF HEPATITIS B HAVE BEEN REPORTED IN PATIENTS WHO ARE CO-INFECTED
WITH HBV AND HIV AND HAVE DISCONTINUED THE COMBINATION TABLET. HEPATIC FUNCTION SHOULD BE MONITORED
CLOSELY WITH BOTH CLINICAL AND LABORATORY FOLLOW-UP FOR AT LEAST SEVERAL MONTHS IN PATIENTS WHO ARE
CO-INFECTED WITH HIV AND HBV AND WHO DISCONTINUED THE COMBINATION TABLET. IF APPROPRIATE, INITIATION OF
ANTI-HEPATITIS B THERAPY MAY BE WARRANTED (SEE “WARNINGS AND SPECIAL PRECAUTIONS").

A 20.2.8 — Aniimicrobial (chemotherapeutic) medicine. Other than antibiotics. Antiviral medicine.

Pharmacodynamic properties:
Dolutegravir:

Dolutegravir inhibits HIV integs y binding to
acid (DNA) integration which is essential for the HIV
wild type integrase-DNA complex (1., 71 hours).

transfer step of retroviral deoxyribonuleic
iates slowly from the active site of the

cycle. In vitro,

Resistance in vitro:

Iselation from wild type HIV-1: Viruses highly resistant to dolutegravir have not been observed during HIV-1 passage. During wild type
HIV-1 passage in the presence of dolutegravir, integrase substitutions observed were S153Y and $153F with FCs < 4,1 for strain 1B,
or E92Q with FC = 3,1 and G193E with FC = 3,2 for strain NL432. Additional passage of wildtype subtype B, C and A/G viruses in the
presence of dolutegravir selected for R263K, G118R, and S153T.

Anti-HIV activity against resistant strains: Reverse transcriptase inhibitor (RT1}- and protease inhibitor (Pl)-resistant strains: Delutegravir
demonstrated equivalent potency against 2 non (NN}RTI: tant, 3 ide (N)-RTI tant and 2 Pl-resistant HIV-1
mutant clones (1 triple and 1 sextuple) compared to the wild type strain

Integrase inhibitor-resistant HIV-1 strains: Dolutegravir showed anti-HIV activity (susceptibility) with FC < § against 27 of 28 integrase
inhibitor-resistant mutant viruses with single substitutions including TE6A/IIK, E92Q/V, Y143C/H/R, Q148H/KIR, and N155H.
Integrase inhibitor-resistant HIV-2 strains: Site directed mutant HIV-2 viruses were constructed based on subjects infected with HIV-2
and treated with raltegravir who showed virologic failure. Overall the HIV-2 FCs observed were similar to HIV-1 FCs observed for similar
pathway mutations.

Resistance in vivo:

Integrase inhibitor-naive patients: Na integrase inhibitor (INI) resistant treatment
therapy were isolated with dolutegravir 50 mg ence daily in treatment-naive studies.

tothe NRTI

Effects on renal function:
The effect of dolutegravir on serum creatinine clearance (GrCl), glomerular filtration rate (GFR) using ichexol as the probe and effective
renal plasma flow (ERPF) using para-aminohippurate (PAH) as the probe was evaluated. A small decrease of 10 — 14 % in mean serum
creatinine clearance (CrCl) was observed with dolutegravir within the first week of treatment. Dolutegravir has no significant effect on
glomerular filtration rate (GFR) or the effective renal plasma flow (ERPF). In vitra studies suggest that the increases in creatinine abserved
in clinical studies are due to the non-pathologic inhibition of the organic cation transporter 2 (OCT2) in the proximal renal tubules, which
mediates the tubular secretion of creatinine.
Lamivudine:

. a ide reverse inhibitor (NRTI), is a selective inhibitor of HIV-1 and HIV-2 replication in vitro. Lamivudine
is i to the 5" which has an i half-life of 16 — 19 hours. Lamivudine 5"-triphosphate is a
weak inhibitor of the RNA- and DNA-dependent activities of HIV reverse transcriptase; its mode of action is a chain of HIV

Lamivudine:

Absorption:

Following oral administration, lamivudine is rapidly absorbed and Absolute bi in 12 adult subjects
was 86 % + 16 % (mean # SD) for the 150 mg tablet and 87 % + 13 % for the oral solution. After oral administration of 2 mg/kg twice
a day fo 9 adults with HIV-1, the peak serum lamivudine concentration (Cp..) was 1,5 + 0,5 pg/mL (mean + SD). The area under the
plasma concentration versus time curve (AUC) and C.... increased in proportion to oral dose over the range from 0,25 te 10 mg/kg. The
accumulation ratio of lamivudine in HIV-1 positive asymptomatic adults with normal renal function was 1,50 following 15 days of oral
administration of 2 mg/kg twice daily. The mean time (T....) to maximum serum cencentration (C...) is about an hour.

Effects of food on oral abserption:

Lamivudine tablets and oral solution may be administered with or without food. An investigational 25 mg dosage form of lamivudine was
administered orally to 12 asymptomatic, HIV-1 infected subjects an 2 occasions, once in the fasted state and once with food (1,098 keal,
75 g fat, 34 g protein, 72 g of was slower in the fed state (T,,..: 3.2 + 1,3 hours) compared with
the fasted state (Tpe: 0,9 % 0,3 hours); Cpy, in the feﬂ state was 40 % + 23 % (mean + SD) lower than in the fasted state. There was no
significant difference in systemic exposure (AUC..) in the fed and fasted states.

Distribution:

The apparent volume of distribution after I\ administration of lamivudine to 20 subjects was 1,3 + 0,4 Likg, suggesting that lamivudine
distributes into extravascular spaces. Volume of distribution was independent of dose and did not correlate with body weight.

Binding of lamivudine to human plasma proteins is low (less than 36 %). /n vitro studies showed that over the concentration range of 0,1

10 100 pgimL, the amount of lami with ranged from 53 % to 57 % and was independent of concentration.
Metabolism:

Metabolism of lamivudine is a minor route of elimination. In humans, the only known of is the Ifoxid

metabolite (approximately 5 % of an oral dose after 12 hours). Serum concentrations of this metabolite have not been determined
Lamivudine is not si by CYP450 enzymes.

Elimination:

The majority of lamivudine is eliminated unchanged in urine by active organic cationic secretion. In 9 healthy subjects given a single
300 mg oral dose of lamivudine, renal clearance was 199,7 + 56,9 mL/min (mean + SD}. In 20 HIV-1 infected subjects given a single IV
dose, renal clearance was 280,4 + 75,2 mLimin (mean + SD), representing 71 % * 16 % (mean + SD) of total clearance of lamivudine
In maost single-dose trials in HIV-1 infected subjects, HBV infected subjects, or healthy subjects with serum sampling for 24 hours after
dosing, the observed mean elimination half-life (%) ranged from 5 to 7 hours. In HIV-1 infected subjects, total clearance was 398,5
+ 69,1 mL/min (mean + SD). Oral and ion half-life were of dose and body weight aver an oral dosing
range of 0,25 to 10 mg/kg.

No dose adjustment is needed when with food as is not altered, although a delay inT__ and
reduction in C..,, have been observed. Lamivudine exhibits lin i the range limited
binding to the major plasma protein albumin. Lamivudine elimination will be affected by renal impairment.

Co-administration of zidovudine results in a 13 % increase in zidovudine exposure and a 28 % increase in peak plasma levels. This is
not considered to be of significance to patient safety and therefore no dosage adjustments are necessary. The likelihood of adverse
drug interactions with lamivudine is low due to the limited metabolism and plasma protein binding and almost complete renal clearance.
An ion with a of causes a 40 % increase in Iamivudine exposure at therapeutic doses.
This does not require dose adjustment unless the patient also has renal impai of with the 3TC/
zidovudine combination in patients with renal impairment should be carefully assessed. Limited data shows lamivudine penetrates the
central nervous system and reaches the cerebrospinal fluid (CSF). The mean ratio CSF / serum lamivudine concentration 2 — 4 hours
after oral administration is approximately 0,12. The true extent of penetration or relationship with any clinical efficacy is unknown.
Special populations:
Pharmacakinetics in children:
In general, i in ic patients are similar to adults. However, absolute bioavailability (approximately
55 — 65 %) was reduced in paediatric patients below 12 years of age. In addition, systemic clearance values were greater in younger
liatric patients and with age app g adult values around 12 years of age. Recent findings indicate that exposure
in children 2 to < 6 years of age may be reduced by about 30 % compared with other pharmacokinetic data for patients < 3 months of
age. In neonates ane week of age, lamivudine oral clearance was reduced when compared to paediatric patients and is likely due to
immature renal function and variable absorption.

Pharmacekinetics in n pregnancy:

Following oral ivuding phar in lat were similar to non-pregnant adults. Administration of
lamivudine in animal toxicity studies at very high doses was not associated with any major organ toxicity. The clinically relevant effects
noted were a reduction in red blood cell count and neutropenia. Lamivudine was not mutagenic in bacterial tests but, like many nucleoside
analogues, showed activity in an in vifro cytogenic assay.

Lamivudine was not genotoxic in vive at doses that gave plasma concentrations around 30 —40 times higher than the anticipated clinical
plasma leveis. As the in vitr ic activity of could not be in in viva tests itis concluded that lamivudine should
not represent a genotoxic hazard to patients undergoing treatment. There is as yet no information on the tumorigenic risk in animals,
and therefore any potential risk to humans must be balanced against the expected benefits of treatment.

Tenofovir disoproxil fumarate:

reverse franscription.
Reduced n vitro sensitivity to lamivuding has been reported for HIV isolates from patients who have received lamivudine therapy.
Lamivudine-resistant HIV-1 mutants are cross-resistant to didanosine and zalcitabine. In some patients treated with zidovudine plus
didanosine or zalcitabine, isolates resistant to multiple reverse transcriptase inhibitors, including lamivudine, have emerged.
Lamivudine does not interfere with cellular deoxynucleotide metabolism and has little effect on mammalian cell and mitochondrial DNA
content.

Tenofovir:

The pharr of tenofovir disaproxil fumarate have been evaluated in healthy HIV-1 Tenofovir

pharmacokinetics are similar between these populations.
Absorption:
Tenofovir disoproxil fumarate is a water soluble diester prodrug of the active ingredient tenofovir. The oral bioavailability of tenofovir
from tenofovir disoproxil fumarate in fasted patients is approximately 25 %. Following oral administration of a single 300 mg dose of
tenofovir disoproxil fumarate to HIV-1 infacted subjects in the fasted state, maximum serum concentrations {Cpa,) Were achieved in 1,0
40,4 hrs (mean  SD), and C .. and AUC values were 0,30 £ 0,08 pg/mL and 2,29 + 0,63 pg-hr/mL, respectively. The pharmacokinetics
of tenofovir are dose-proportional over a dose range of 75 to 600 mg and are not aﬁemed by repeated dosing.

Tenofovir disoproxil fumarate, is an acyclic nuclecside phosphonate diester analogue of and is

1n vivo to tenofovir. It is a nucleoside reverse transcriptase inhibitor.

Tenofovir is phosphorylated by cellular enzymes to form tenofovir diphosphate. Tenofovir diphosphate inhibits the activity of HIV-1
revarss transcrptase by competing with the natural substrate deoxyadencsine 5-triphosphate and after incorporation inta DNA, by

In a single-dose bicequivalence study conducted under non-fasted (dos: with 113,4 g apple sauce) in healthy
adult volunieers, the mean C.., of ienofovir was 26 % lower for the oral powder reiauvs to the tablet formulation. Mean AUG of tenofovir
was similar between the oral powder and tablet formulations.

Effecfs of food on oral absorption:

chain ination. Tenofovir di is a weak inhibitor of DNA , B.and ial DNA Y.

Medicine resistance:

HIV-1 isolates with reduced susceptibility to tenofovir have been selected in vitro and a KE5R mutation in reverse transcriptase have
been selected in vitro and, in some patients, treated with tenofovir in ination with certain i In treatment
naive patients treated with tenofovir + lamivudine + efavirenz, viral isolates from 17 % of patients with virologic failure showed reduced
susceptibility to tenofovir.

In treatment-experienced patients, some of the tenofovir-treated patients with virologic failure through week 98 showed reduced
susceptibility to tenofovir. Genotypic analysis of the resistant isolates showed a mutation in the HIV-1 reverse transcriptase gene
resulting in the KB5R amino acid substitution.

of tenofovir following a high-fat meal (~700 to 1000 keal containing 40 % to 50 % fat) increases the oral bioavailability, with
an increase in tenofovir AUC, . of approximately 40 % and an increase in C.,, of approximately 14 %. However, administration of tenofovir
with a light meal does not have a signi effect on the inetics of tencfovir when to fasted inistration of the
medicine. Food delays the time to tenofovir Cy,.. by approximately 1 hour. C,, and AUC of tenofovir are 0,33 £ 0,12 pg/mL and 3,32 +
1,37 pg-hr/mL following multiple doses of tenofovir diseproxil 300 mg once daily in the fed state, when meal content was not controlled.

Distribution:

In vitro binding of tencfovir to human plasma protein is less than 0,7 % and 7.2 %, respectively over the tenofovir concenlration range
of 0,01 25 pg/mL. The volume of distribution at steady-state is 1,3 + 0,6 L/kg and 1,2 £ 0,4 L/kg, following intravenous administration
of tenofovir 1,0 mgfkg and 3,0 mg/kg.
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Cross-resistance:

Cross-resistance among certain reverse transcriptase inhibitors has been recognised. The K65R mutation can also be selected by
abacavir, didanosine, or zalcitabine and results in reduced susceptibility to these medicines plus lamivudine, emtricitabine and tenofovir.
Tenofovir disoproxil fumarate should be avoided in antiretroviral experienced patients with strains harbouring the K65R mutation. Patients
with HIV-1 expressing three or more thy ne analogue associated mutations (TAMs) that included either the M41L or L210W reverse
transcriptase mutation showed reduced susceptibility to tenofovir disoproxil fumarate.

Antiviral activity:

The in vifro antiviral activity of tenofovir against laberatory and clinical isclates of HIV-1 has been assessed in lymphoblastoid cell lines,
primary menocyte / macrophage cells and peripheral blood lymphocytes. The IC4, (50 % inhibitory concentration) values for tenofovir
were in the range of 0,04 uM — 8,5 pM. In medlcme mmhinauon studles of tenofovir with nucleoside reverse transcriptase mhlhlmrs
(abacavir, didanosine, lamivudine, reverse inhibitors
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Metabolism:

In vitro studies indicate that neither tenofovir disoproxil nor tenofovir are substrates of CYP450 enzymes. Following IV administration
of tenofovir, approximately 70 — 80 % of the dose is recovered in the urine as unchanged tenofovir within 72 hours of dosing. Following
single dose oral administration of tenofovir, the terminal elimination halfife of tenofovir is approximately 17 hours. After multiple oral
doses of tenofovir 300 mg once daily (under fed i 32£10% of the d dose is in urine over 24 hours.

Elimination:
Tenofovir is eliminated by a combination of glomerular filtration and active tubular secretion. There may be competition for elimination
with other compounds that are also renally eliminated

Special populations:
Paediatrics and the eldery:

efavirenz, nevirapine), and protease inhibitors (amprenavir, indinavir, nelfinavir, ritonavir, saquinavir), additive to synergistic effects were
observed. Tenofovir displayed antiviral activity in vitroagainst HIV-1 clades A, B, C, D, E, F, G and O (ICy, values ranged from 0,5 pM
to 2,2 pM). The ICss values of tencfovir against HIV-2 ranged from 1.6 pM to 4,9 uM.

Pharmacokinetic properties:

Dolutegravir:

Dolutegravir pharmacokinetics are similar between healthy and HIV-infected subjects. The PK variability of dolutegravir is between low
fo moderate. In Phase 1 studies in healthy subjects, between-subjects CVb % for AUC and C.., ranged from -20 o 40 % and C from
30 to 56 % across studies. The betv ubject PK variability of ir was higher in HIV-infected subjects than healthy subjects.
Within-subject variability (CVw %) is lower than between-subject variability

Absorption:
Following oral administration of dolutegravir, peak plasma concentrations were observed 2 o 3 hours post-dose. With once-daily
dosing, pharmacokinetic steady-state is achieved within approximately 5 days with average accumulation ratios for AUC, C.,, and
Coup ranging from 1,210 1,5.
D ir plasm i in aless than dose-proportional manner above 50 mg. Dolutegravir is a Pgp substrate in
vitro. The absolute b\navallab\llty of dolutegravir has not been established.
Dululegmvlr may be administered with or without food. Food increased the exient and slowed the rate of absorption of dolutegravir.
ility of dolutegravir ds | content: low, moderate and high fat meals increased dolutegravir AUCg_ .-, by 33 %, 41 % and
66 %, increased o, by 46 %, 52 % and 67 % and prolonged T.... to 3, 4, and § hours from 2 hours under fasted conditions, respectively.
These increases are not clinically significant.
Distribution:
Dolutegravir is mghly bound (grealer than or equal to 98,9 %) to human plasma proteins based on in vivo data and binding is independent
of plasma . The apparent vol of distribution (VdiF) following 50 mg once daily administration is estimated
at 17,4 L based on a population pharmacokinetic analysis. Binding of dolutegravir to plasma proteins is independent of concentration.
Total blood and plasma drug-related radioactivity concentration ratios averaged between 0,441 to 0,535 indicating minimal association
of radiocactivity with blood cellular components. Free fraction of dolutegravir in plasma is estimated at approximately 0,2 to 1,1 % in
healthy subjects with moderate hepatic impairment, and 0,8 to 1,0 % in subjects with severe renal impairment and 0,5 % in HIV-1 infected
patients. Dolutegravir is present in cerebrospinal fluid (CSF). In 12 subjects on gravir 50 mg daily plus abacavir/
lamivudine, the median dolutegravir concentration in CSF was 13,2 ng/mL (range: 3,74 ng/mL to 18,3 ng/mL) 2 to 6 hours post-dose
after 16 weeks of treatment. The clinical relevance of this finding has not been established.
Metabolism:
D ir is primarily via UGT1A1 with some from CYP3A. D ir is the p circulating
compound in plasma. After a single oral dose of [*C] dolutegravir, 53 % of the total oral dose was excreted unchanged in fasces. It
is unknown if all or part of this is due to unabsorbed medicine or biliary excretion of the glucuronidate conjugate, which can be further
degraded to form the parent compound in the gut lumen. Thirty-one percent of the total oral dose is excreted in the urine, represented
by ether glucuronide of dolutegravir (18,9 % of total dose), N-dealkylation metabolite (3,6 % of total dose) and a metabolite formed
by oxidation at the benzylic carbon (3,0 % of total dose). Renal elimination of unchanged drug was low (less than 1 % of the dose).

Elimination:

Dolutegravir has a terminal half-life of ~14 hours and an apparent oral clearance (CL/F) of 1.0 L per hour based on population
pharmacokinetic analysis.

Special populations:

Adclescents:

The pharmacokinetics of gravir in 10 anti iral treatr perienced HIV-1 infected adolescents (12 to 18 years of age)
showed that dolutegravir 50 mg once daily dosage resulted in dolutegravir exposure comparable to that observed in adults who receive
dolutegravir 50 mg once daily.

ic studies have not been performed in children (< 18 years) or in the elderly (> 65 years).

Hepatic impairment:

Tenofovir pharmacokinetics after a 300 mg single dose have been studied in non-HIV infected patients with moderate o severe hepatic
t. There were no in tenofovir retics in patients with hepalic impairment compared with

unimpaired patients. Change in tenofovir dosing is not required in patients with hepatic impairment.

Renal impairment:

Tenofovir pharmacokinetics are altered in patients with renal impairment. In patients with creatinine clearance < 50 mLfmin or with end-
stage renal disease (ESRD) requiring dialysis, C o, and AUCq-= of tenofovir were increased. It is recommended that the dosing interval for
tenofovir be modified in patients with creanmne clearance < 50 mLimin or in patients with ESRD who require dialysis (see “DOSAGE AND
DIRECTIONS FOR USE™). Tenofovir L red by is with an ient of approximately 54%. Following
a single 300 mg dose of tenofovir, a four-hour haemodialysis session removed 10 % of the inistered tenofovir dose.
INDICATIONS:

REYDIN is indicated for the treatment of HIV-1 infection in adults aged 18 years and older.

CONTRAINDICATIONS:
REYDIN is contraindicated in:
s Palients with known hypersensitivity to dolutegravir, lamivudine, tenofovir disoproxil fumarate or any of the components of REYDIN.
Uncontrolled renal failure (see “WARNINGS AND SPECIAL PRECAUTIONS").
Pregnancy and |actation (see “HUMAN REPRODUCTION").
Waomen of child-bearing age not using highly effective contraception.
Concomitant use with adefovir dipivoxil.
Co-adi istration with dofetilide and pilsicainide.
Co-administration with didanosine.
Co-administration with metformin.
[Patients younger than 18 years of age.
Moderate and severe hepatic impairment.
WARNINGS AND SPECIAL PRECAUTIONS:
Safety and efficacy of the individual active ingredients in various antiretroviral combination regimens with similar dosages as contained
in REYDIN have been established in clinical studies for the treatment of HIV patients. However, safety and efficacy of the fixed-drug
combination as in REYDIN for the treatment of HIV have not been established in clinical studies. The complete professional information
of the other medicines used in combination should be consulted before initiation of therapy.

Metabolic abnormalities:

Combination antiretroviral therapy, including REYDIN has been i with
hyperchc nia, insulin r hyperglycaemia and hyperlactataemia.
Lipodystrophy:

Combination antiretroviral therapy, including REYDIN, has also been associated with the redistribution / accumuiation of body fat, including
central obesily, dorse-cervical fat enlargement (buffalo hump), peripheral wasting, facial wasting and breast enlargement in HIV patients.

such as i i nia,

A higher risk of lips phy has been with il Gac‘lnrs such as older age, and with medicine related factors such
as longer duration of treatment and Clinical examination should include evaluation
for physical signs of fat redistribution. Fasting serum lipids and blood glucose levels should be monitored. Lipid disorders should be
managed as clinically appropriate. Patients with evidence of lipodystrophy should also have a thorough cardiovascular risk assessment.

Immune Y

Immune reconstitution ir isanir response resulting from the rapid restoration of pathogen-
spedific immune responses tnpr&ex\sllng antig with immune dy ion, which occurs shortly after starting combination
anti-retroviral therapy (CART). Typically, such a reaction presents by paradoxical deterioration of opportunistic infections being treated
or with unmasking of an asymplomatic opportunistic disease, often with an atypical inflammatory presentation. IRIS usually develops
within the first three months of initiation of ART and oceurs more commonly in patients with low CD4 counts. Common examples nf

IRIS reactions to opportunistic diseases are atypical ial infections, retinitis, P Y
Dolutegravi inetic parameter Jiroveii, and cryptococcal meningitis.
5
Age | weight Dolutegravir dose mean {CV 1) treatment of the opportunistic disease should be instituted or and ART conti ry
AUC2 Cora Ca generaﬂy subside after a few weeks. Severe cases may respund to glucocorticoids, but there is only Ilml\Ed evidence for this in patients
ug-hrimL pg/mL ug/mL with tuberculosis IRIS. Auloi disord ' disease, Guillai . poly have
12 to < 18 years 2 40 kg® 50 mg once daily® 46 (43) 3,49 (38) 0,90 (59) IRIS reactions; however, the reported time to onset is more variable and these events can occur many monms after initiation nftrealmenl
One subject weighing 37 kg received 35 mg once daily. Osteonecrosis: ) .
Although the aetiology i fobe (includi id use, alcohol ion, severe immunost 1,
Elderly: higher body mass index), cases of osteonecrosis have been reported particularly in patients with advanced HIV-disease and/or long-term
Population pharmamkmeu:: analysis of dolutegravir using data in HIV-1 infected adults showed there is no clinically relevant effect of to inati i iral therapy (GART), including components of REYDIN. Patients should be advised to seek medical
age on dolutegs P inetic data for i in subjects of > 65 years old are limited. advice If they experience joint aches and pain, joint stiffness or difficulty in movement.
Renal impairment: Opportunistic infections:

Renal clearance of unchanged medicine is a minor pathway of i 1for Astudy of the pharr

was performed in subjects with severe renal impairment (CLer < 30 mU/min). No clinically important pharmacokinetic d\ﬁerences
between subjects with severe renal impairment (GLer < 30 mL/min) and matching healthy subjects were observed. AUC, C__,and C,,
of dolutegravir were decreased by 40 %, 23 % and 43 % respectively, compared with those in matched healthy subjects. No dosage
adjustment is necessary for patients with renal impairment. Dolutegravir has not been studied in patients on dialysis, though differences
in exposure are not expected.
Hepatic impairment:

D ir is primarily r i and by the liver. In a study comparing 8 subjects with moderate hepatic impairment
(Child-Pugh category B score 7 to 9) to 8 matched healthy adult controls, the single 50 mg dose exposure of dolutegravir was similar
between the two groups. No desage adjustment is necessary for patients with mild to moderate hepatic impairment. The effect of severe
hepatic it i on the pharr of ir has not been studied.

Polymorphisms in metabolising enzymes:
There is no evidence that common polymorphisms in enzymes alter )l ph to a clinically meaningful
extent. In a meta-analysis using pharmacogenomics samples collected in clinical studies in healthy subjects, subjects with UGT1A1

Patients receiving REYDIN may continue to develop opportunistic infections and other complications of HIV infection and therefore should
remain under close clinical observation by doctors experienced in the treatment of patients with HIV associated diseases.

The risk of HIV transmission to others:
Patients must be advised that trealmenl with REYDIN has not been proven to prevent the risk of transmission of HIV to others through
sexual contact or blood pprop pr i must continue to be used.

Lacnc acidosis / severe hepatomegaly vrllh steatosis:

L . usually with hep: is, including fatal cases, has been reported with the use of nucleoside analogues,
such as in REYDIN. Early it { ide benign digesti it (nausea, vomiti
pain), non-specific malaise, loss of appetite, weight loss, respiratory symptoms (rapid and/or deep breathing) or neurological symptoms
(including motor weakness). Lactic acidosis has a high mortality and may be associated with pancreatitis, liver failure or renal failure.
Lactic acidosis generally ocours after a few or several months of treatment. Treatment: gues should be di

in the setling of symplomatic hyperlactataemia and metabalic / lactic acidosis, progressive hepatomegaly, or rapidly elevaling
aminclransferase levels.

(n =7) genotypes conferring poor dolutegravir metabolism had a 32 % lower clearance of dolutegravir and 46 % higher AUC P
with subjects with with normal via UGT1A1 (n =41). Polymorphisms in CYP3A4, CYP3AS and NR112
are not associated with differences in the pharmacokinetics of dolutegravir.

Co-infection with hepatitis B or C:

Population pharmacokinetic analysis indicate that hepatitis C virus co-infection has no clinically relevant effect on the exposure to
dolutegravir. There are limited data on patients with hepatitis B co-infection

features include mild raised transaminases, raised lactate dehydrogenase (LDH) andior creatine kinase. In
patients with suspicious symptoms or biochemistry, measure the venous lactate level (normal < 2 mmol/L) and respond as follows:

- Lactate 2 — 5 mmol/L: monitor regularly and be alert for clinical signs.

- Lactate 5 — 10 mmol/L without symptoms: monitor closely.

- Lactate 5 — 10 mmol/L with sympioms: STOP all therapy. Exclude other causes (e.g. sepsis, uraemia, diabetic ketoacidosis,
thyrotoxicosis, lymphomay).
Lactate > 10 mmol/L: STOP all therapy (80 % mortality in case studies).
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The above lactsle values may not be applicable ko paediatie patients.
Diagnosis of lactic acidosts is confirmed by demonstrating metabobe acidosts with 8n increased anion gap and ramed (sctate level

Appendix VII. Product characteristics

Foliowing multiple dosing o HIV-negative subjects receiving either chionic therapy, oral o
mmdmwwmmwnmmmmmm Ingicating a lack
between

Theragy should be stopped in any acidotic patient with a raised lactale level of linically sige and tenofovir disoproxil fumarate
Lactic acidosis and severs hepatomegaly with steatosis, including fatal cases, have been repored with the use of REYDIN alone or in Table 2:
combination, in the traatment of HIV infection. Most cases were women. Caution should be exercised when administering REYDIN 1o Medicing Changes in for In the presence of lenclovir:
pationts with known risk factors for liver desease. % Change of co-administered medicine
Tmmm:mmmmmhwwmmmmamm&umwmmm [ Dose of medicing N netic paramsters’
or hepatotoxicity. Caution should be exorcised whan a5 contained in REYDIN, 1o any patient medicine (mag) o AC .
{psmﬂnmwmn]mw mmmmmmmuwmmhna&mms{m
Bl ki) Abcavic 300 ance 8 11a2 - A
risk. Patiants a1 i folls d i _...,m he {1 1to1 26)
Patients al increased risk should be followed closely, mmmmmmmmawmuhw Adefovie dipivoni 10 once z - - A
progression of HIV-1, Efavirenz 600 mg once dady x 14 days 30 ... — —
Mitechondrial dysfunction: " 200 mg once daily x 7 days 17 — — -
i 0 in REYDHN, 10 e
rapoiti of HIV negative infa A Indinavir 800 mg three imes daily x 7 days 12 (1310 133) - -
dhcorders nyperacitaena, Pyperipiaeria): These evens & olen FansAcy, Strne taia-onset neurological dsonters v besn [ LaTord0e it oo S5 = : =
Whether the disarders unknown. Any Lopinavit! Rilongvir ADO/10D mg twice dudy x 14 days 21 - [ad -
i gues, oven HIV ¥ follow-up 40~ 110 once daiy x 14 days® 13 - o -
and Tully for pot hmdmmam Effinyl oestradioll norgestimale.
Pancrestitis: Oral contracoplives® (Orthe-Tricycten®) 20 - - -
F is has been -] as in REYDIN. It &5 unclear whethar this is due to lamivudine or Once dally x 7 days
o disease. ot by whenever 3 patient develops abdominal pain, nauses, vamiting o elevated Ribavirn 600 once 2 - e A
Iblachemical markers. Discontinue use of REYDIN until diagnosis of pancreatitis is excluded, 000
Recaa Lopinavirironavir twice daiy M = o o
Patients with moderate to severe renal x 14 days
In patients with modarate 1o savere renal impairment, the terminal hatf-life of REYDIN is increased due 1o decreased diearance. The prem— s FETY = e z
dose of REYDIN should therefore be adjusted (see “DOSAGE AND DIRECTIONS FOR USE") -IDU ety S - s
Atazanaveirtonavic 300100 once daily | 128 125 rast
Liver disesge: Azt x42 days (1501015 | (1421013 | (146t0110)
Use of REYDIN can result in hepatomagaly due 1o non-aicohalic fatty liver disease (hepatic stealosis). The safety and efficacy of
REYDIN has not been in patients with si wmmmmmmm 1. Increase = 1; Decreasa = |; No eflect = «+; NA = Not applicable
Iincluding chronic actve hepatitis, have an increased fraquency of liver function during therapy 2. R-{active), 5- o
‘and should be monitored accordng 1o standard practice. nmumdmwmnmmmmw Swm
discontinuation of treatment mus! be considensd. 3 ¥
Renal impairment: signs or symploms) were reported.
REYDIN is a combination medicing and the dose of the individual components cannot be altersd. Tenolove and ks a4 1y pouyt whee dossd
principally eliminated by the kidney. REYDIN s not recommended for patientis with creasinine cisarance < 50 miimin or pafients who Sione of with tenalovir &3 lenofovir disoproxil fumarats 300 mg.
require haemaodialysis. Renal impaimment, including cases of acute injury with severe 5. Reyataz US prescribing information (Bristol-Meyars Squibb).
hypophasphatasmia) has been reported with the use of tenofovir disoproxil fumarate in cinical practice. Careful g of renal 6. InHIV- . addition of enofovir disop " ritonavie 100 mg ALIC and
function {serum crealining and Senim phosphate) is theredone recommended belore taking REYDIN. c_muwmumr d 4 than the ) given
Renal function:
Since REYDIN the kidneys, REYDIN wi compets L
Tor e tubular the ty
i include, but are not i ir dipivondl, cidofovir, acidovir, clovi plasma levels are not altered when with REYDIN. Zidowudine has no effect on the
anmwmmmwunmmﬂmnmmmwwm(m pharmacokinetics of REYDIN,
clearance < 80 mL/min). Table 3:
Renal Medicine i Changes in n for o the presence of lamivudine,
It is recommended that renal function (crealinine clearance and sefum phosphate) is assessed in all patients pricr lo iniSiating therapy hange administered medicine
with tenofovir disopeodl fumarate and that it is aiso monitored every four weeks duning the first year of tenofovir disoproxi! fumarste: e Dose of coadministered e i
therapy, and then every thes months, In pifients al risk for renal impaiment, inchuding patients who have previ renal e medicine (mg)
events while receiving adefovir dipivoxil, consideration should be given to more frequent mongonng of renal function. Com Auc Com
Co-admi I .nndrhlld d 1EB00 mg NS 140 NS
Use of benofavir e shoukd b recent use of & na (e.g. glycosides, 150300 mg twice daily 138 T1a NS
B, foscamet, cidafovr o 21 use of enofovir disoproxil

fumarate and nephrotoxic madicines is unavoidable, renal function should be monitored wookly
TWMMMMWIMMMMIHMMWMENWWNWW

1. Increase = 1; NS = Not studied
Co-admintstration of Hidovudine results in 8 13 % increase In Zidovudine exposure and a 28 % Increase in pesk plasma levels. This is
mwnmuw»mlmﬂhwmmmmmm

e i ; i holar mmg:::tm?f(m _:N"::"' e fovir. REYDIN may inhibit the ¥ when The y. REYDIN is therafors

c " ins HOAT ot 10 be used with

|w3ukw4mhmnhymmmmemmdmmwmb‘ of a of ‘causes an increase in REYDIN plasma levels. Unless the patient has

al pathway Butf ahly. no dosage REYDIN is REYDIN has no effect on the pharmacokinatics of co-timoxazole,
of i 2 risk of, o of renal The possibility of with other should ba whan the main route
g y ati d is renal.

KESR mutation: The co-administration of REYDIN with etravirine (ETR) is not recommended uniess the patient is also receiving concomiant atazanavir

REYDIN should be avouded in antiretroviral expenenced patients with HIV-1 harbouning the KESR mutation. = ritonavis (ATV = RTV), lopinavir + ritonavir {LPV + RTV) or darunavir + rilonavir (DRV + RTV).

‘Bone minersl density: Dolutegravir:

Decreases in bone minaral donsity of the spine and changes in bone biomarkers from baseline ane significantly greater with tenofoyir levets of A 4 given fo patients laking REYDIN.

disopeowil fumarate. as contained in REYDIN. Decreases in bone mineral density of the hip are significantly greater. Clinically relevant There is evidence tat the concentration of isoniazid is increased by dolutegravir, as contained in REYDIN.

bone fractures are roported. I bone. are then should be obtainoed. Bnn-muhmu

Effects of REYDIN on thy of othar

M“m“‘h’"w"m“m“mm’"md A 2 1 ok in 4110, doutegravi demonstrated no dirscl, of weak Infibison of the enzymss P450, uriding
i bone E chang: Pgp. In vitro, 1A2, CYPZ86 or CYPIA4, in vivo, Goklegrani 64 not have an
density on long-term bone health and future fractune risk are curmently unknown. eflect on midazolam, a CYP3A4 probe. Therefore, ir, &sin REYDIN, is
af (Y |nn.ﬂ.hn—nnln-ln

Bﬂummumhmmﬂnmmnmanmummmummmm
- "‘ﬂumﬂwunﬂsuﬁd ch

ia. Although a staling, azole [such s
for all f bone then should By e
canfributing to fractures) may be asscciated with proximal renal tubulopathy.
Patients with HIV B or C virus co

Ammm“ml.m vardenafil}, acyclovir, valaciclovir, sitagiptin, adefovir]
meavr as n REYDIN, does not have any clnically refevant effect on the pharmacokinetcs of the following: tenofovir, methadone,
alavirenz, lopinavir, atazanavie, darunavir, elravinne, losamprenavir, riphvinne, telaprevir

REYDIN i not indicated for the infaction. y y of REYDIN has not besn established for the and ethinyl pestradial

Aepsainetof pulinnts oot wat: HERNV st 1Y, I witro, hibiits i cation 2(OCT2). Based on this, REYINN may increase plasma concentrations.
ch BorC with Increased risk for e ' of in which excretion is upon OCT2 (daf

mﬂmmmmmmmmHNm for the optimal of HV infection y of o the gk ics of dol 4 i REYDIN:

mwmwmmmmammav; In case of concomitant antiviral therapy for hepalitis B or C, please reler also to he i .m ui “1!‘ i ol UGTIAZ, UGT1AS

lvnid i o e CYPAA, Pgp snd BOR: tersfors, thatindu ' : :

mmﬁmmsncmmmwnmmmhmwmmwm and e affect of i REYDIN, A ko grnemmmmuu;ummuerm.

reactions. Doctors should refer 1o current HIV treatmant
wilh hepatitis B virus (HBV).

for the of HIV infection in patients co-infected

UGT1A3, UGT1AS. CYPIA4, andior Pgp may ¥ plasma
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Efavirenz, navirapine, mwmnmmmmmmmmdwr

Exucirbietivnn ol hipetic: and requires of 50 myg twice daily. Etravirine also reduces plasma concentrations, but the
ATMras OF rnitirane ) ) eftect af etravirh gaten by of the CYP3AM inhibitors andis
Spontaneous exacerbations in chronic hepalits B are relatively common and are characterisad by transient increases in sensm ALT. ba Theref e 2 . Anctharind
Adter initiafing antiviral therapy, serum ALT may increase in In patients liver disease, thess increases i w . ¥ - :

in serum ALT are generally not accompanied by an increase in serum bilbin o hepatic o Pafeay,  PSlhpeatinde i combleaion wilh (Kl Gucratasd ...x:.“-":l "“"“““"'mam;”
with cirhasis. may be at & highsr risk for hepatic decompensation lollowing hepalilis exacerbation, ard therefors should be Ot e W i 1 paseqks s

closaly during therapy.

intecaction study with the LGTIAT inhibior, atazanawir, 6kl not resullin a clinically meaninglul increase In the plasma concenirations

of dolutegravi. Tmrw rilpiviring, belaprevir, rifabutin and
Flares after treatment discontimuation: d o or & min Inerefore no dose s required when
Acute exacerbations of hepatilis have been reporied in patients aler the discontinuation of hepalitis B therapy. Posi-ireatment co-aominstared with these medicines.
usually with rising HBY DA, and the majority appears to be salf-imted. However,
Including fstaliles, have been reponed. Hepalic function should be monitored at repeaied intervals with both clinical and
Mwu-:mnmmmmdmammnmmdwammm Concomitant medicine Effect on jon of dol wor Jtant mdicine
warranted. In palients with advanced liver disease or cimhosis, Ireatment discontinuation is not recommended since post-reatment class: Medicine name ol
exncerbation of hepatitis may lead 10 hepatic decompensation. Liver flares are especially serious, and sometimes latal in patients with Dolutegravir [ concomitant
decompensated liver disease, medicine AuC Coms Ly
Hypersensitivity reactions: HiIV-1 antiviral agents
findings gar inchuding liver injury. DI REYDIN and oth Bgents i if signs ar Hei i i, Dolutegravie 1 ETR — T 152% |T5%
davaln rash by fvar, g i P =R
wmmmmmmmmmmmmmwgmm Mon-nuclecside reverse ranscriptase inhibitor: o LEFV o 157 % 130% 175%
inchding bver and approgriate therapy inftiated. Mnmmmmw Efavirenz (EFV)
other suspect agents, after ihe onset may result in & e ‘Non reverse RO
Dolutegravy | NS NS NS
Poediatric use: Newvirapine
Safety and effectivenass in pasdiatric patients and patients < 18 years of age have not been established. Protease mhibitor =
Use in Atazanavie (ATV) Dolutegravir 1 ATV 1o % 140% 1180 %
Clincal studies did not include sufficient numbers of subjects aged 65 and over 1o determine whether tey respond differently from Prolease inhibitor: Alazanavirfitonavir (ATV + Dolutegravir 1 ATV %
younger subjects. RTV) RTV o Ta% 3% (o
Effects on ability to drive and use machines: Proteass inhibitor: Dolutegravir | TP« 58 % L4T% |TE%
REYDIN may couse éizziness, andior iy affect the ability 1o driv Patients (TPV + RTV) ATV«
shoukt ensure that do not I i o machines until know how REYDIN affects them. e
they engage in driving or using they Proteass inhibitor: Dolutegravir | FPV « 135% L24% Laa%
INTERACTIONS: F (FPV + RTV) RTV
mmwwmmmmumuommndemmmmmmmwm Protease inhibitor: NE Ne NS
Zidovudine piasma levels are not altered when has no effect on the MNetfnavit s caibed
of L may inhibit the i ion of when the two ines are
Lami is Marsfo Protease inhibitor: Lopinavirltonavir (LPV + RTV) u“‘““‘m"'Hw - - -
CEUSES an i i vuding pla: mm—wmwwmw no -
o is 1 has no effect on the The possibilty of Proteass mhibitoe: D (DRVIRTV) Rwlm"“ 132% 1% j38%
mmm“"'-‘.-. should be when Ehe misin route is renal. =
g REYDIN. As REYDIN - Dolutagravic =+ TDV += HA HA A
any interactions that have been identified with these individual medicines may oocur with REYDIN. Wm Tanaboir (TOV)
for REYUIN &5 n Table 1, 2 and 3. The medicine @re based on studies with Pioieass khlsiton Dolutegravir <= LPV «
tenofovir disoproxdl fumasate or lamivuding as individual medicines or are polential medicine inleractions. Whils the iables include % LV +ETR) RTV &= T10% i TH%
i Lopinaviriritonavir + elravidne RV
polentially significant interactions, they are not all inclusive. Based on the results of i vifro experiments and the known elimination ETR «
pattway of tencfovir, the patential for CYP450-mediated interactions involving tenofovir with other medicines is low. Othar madicines
with a causes @ 40 % increase in expasure & Doteiide
This also h wilh the Pisicainiie Dofetilide 1 Pisicainics 1 NS NS NS
dduwﬂiumuﬂmnunh with renal it should be ‘assessad.
patients impairman carefulty
Tenaotavir: Phenytain
Renally eliminated medicines ) Phencbarbi Dokt ) NS NS NS
Tenofovir, as in REYDIN, L 4 and active ubular secraton. Co- Carhamazepine
mdmmmmmmwmmmmmmmwaﬂm St John's Worl
tenofor of for that decrease renal function may =
als0 increase serum concentrations of tenafowir, s in REYDIN. “um)mww'"“w Dokutogravic | LT4% 1T2% 174%
Tm'mmﬂMnmmmmmmw adefovir dipivoxil, elavironz,
ininavir, and ribavirin. Tables 1 and 2 Catchony L 13% 1% LM%
P aflects of mﬁ-mmm-mmwmmh fron ] 154% 15T % 156%
of co-adminisiered madicine. 1 MiA MR MiA
When admi doses of "-C_mmculmmmmqw y. The e of Dolutegravir | 154% L43% 172%
his interaction Is unknown. Wh ine 250 mg antsd with tenokovir, ¢
digancsine were similar 1o those seen with the 400 myg enteric-ceated capsules alone under fasted conditions, Oral contraceptives [ethingl cestradiol (EE) and EE 13% 1% 12%
Tablo 1: nomedionin (NGMIA NGMN - 1% 1% 7%
Medicine sions: Changes in for tanofovi' in of - 12% —0% 11%
ST % Change of tenofovir 1 = Increase; | = Decrease; «— = No chanpe; NA = Not NS = Not studied.
Co.administered medicine Doss ik 'w“" i N parameters* (30 % CI) © of has the polential 1o Increase dofetilide o pilsicainide piasma concentration via inhibition of OCT2
€ AUC - Dofo e E s ; Pt e i ; 2
Abacavic 300 once 8 - - NG by bich ccfefiica v e A By
Py Co Mg, Al FeorCa) REYDIN
L Jome 2 't‘. 2‘ ;2 be with catio ining antacids. REYDIN is recommended to ba administersd 2 hours bafors
Atazanair 400 once daiby x 14 days n n'm-zo: 1'2|'lﬂ . nsTuran or 6 hours afler these medicines.
il - - L ) may be by REYDIN. s in patients taking REYDIN (see
{enteric-coated) 400 ence 25 - - - “ ATIONS").
{buffered) 250 or 400 once dady x 7 days 14 — - - HUMAN REPRODUCTION:
Etavirenz 600 once daly x 14 days E - - -
Emfricitabine 200 once dally x 7 days " - - - mbmmmwmwmmn-nmu-n.mnmmmnmmnmmm
_ T umans, wsed &t the 1 ¥ preg! (see "CL ")
Indinavir 800 three times daily x 7 days 12 {1310 133) Lad sk Tenobovir o in animals. Lat i
L 150 twice dally « 7 days 5 = = 7 sordars, including seiwres. fve boen observed in chidren who have been expased 1o nucleosido analogues such as tenofavir and
AND SPECIAL PREC )
raz 5 et
i 1 1 - REYDIN W ol ehild-
Lopinmir! Ritonavir 4004100 twice daily x 14 days F (12510138 | (13710186 women w farmen REYDIN unless

1. Patients received tencfovir DF 300 mg once daily
2. Increase = t; Decrease = || No effect = —: NC = Not calculated

mmmmmmmmn Troatmeni with REYDIN should not be inftiated without a medically supervised
negative pregnancy test. This test should be repaated at frequent infervals during treatment with REYDIN, and especially in the event
that pregrancy is suspected.
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Lactation:

Mathers breastfeeding their infants should not use REYDIN. Lamivudine is excreted in human milk at similar concentrations to those
found in serum; tenofovir is excreted in breast milk and it is not known whether dolutegravir is excreted in human mik.

DOSAGE AND DIRECTIONS FOR USE;

Therapy should be initiated by a medical practitioner experienced in the management of HIV infection.

Adults:

The dose of REYDIN is one tablet taken orally, once daily, without regard to food.

Paediatrics:

REYDIN is not recommended for use in patients younger than 18 years of age.

Dose adjustment for renal impairment:

Significantly increased exposure occurred when tenofovir, as in REYDIN, was administered to patients with moderate 1o severe renal
impairment (see “"CONTRAINDICATIONS").

The pharmacokinetics of tenofovir, as in REYDIN, have not been evaluated in non-haemodialysis patients with creatinine clearance <
50 mL/min, therefore, no dosing recommendations is available for these patients. REYDIN is not suitable for use in patients with renal
impairment with creatinine clearance less than 50 mL/min.

Rifampicin decreases the blood levels of dolutegravir. A supplementary dose of dolutegravir should be given to patients taking REYDIN.

REYDIN can have side effects.
Dolutegravir:
Immune system disorders:

Less frequent: Hypersensitivity, immune reconstitution syndrome.
Psychiatric disorders:

Frequent: Insomnia.

Nervous system disorders:

Frequent: Headache, dizziness, abnomal dreams.
Gastrointestinal disorders:

Frequent: Nausea, diarrhoea.

Less frequent: ‘Vomiting, flatulence. upper abdominal pain.
Frequency unknown: Abdominal pain, abdominal discomfort.
Hepatobiliary disorders:

Frequency not known: Hepatitis.

Skin and subcutaneous tissue disorders:

Frequent: Rash, pruritus.

Lamivudine:

The following side effects have been reported during therapy for HIV disease with REYDIN tablets alone and in combination with
other antiretrovirals:

Blood and lymphatic system disorders:

Less frequent: Neutropenia, anaemia, thrombocytopenia.

Frequency unknown: Pure red cell aplasia.

Metabolism and nutrition disorders:

Frequent: Hyperlactataemia.

Less frequent: Lactic acidosis, lipodystrophy (redistribution / accumulation of body fat) (see “WARNINGS AND SPECIAL

PRECAUTIONS").
Nervous system disorders:

Frequent. Headache, insomnia.

Frequency unknown: Peripheral neuropathy (or paraesthesia), late onset neurological disorders in children exposed in utero.
Gastrointestinal disorders:

Frequent: Nausea, vomiting, upper abdominal pain or cramps, diarrhoea.

Less frequent: Pancreatitis, elevations in serum amylase.

Hepatobiliary disorders:

Less frequent: Transient elevations in liver enzymes (AST, ALT).

Skin and subcutaneous tissue disorders:

Frequent: Rash, alopecia.

Musculoskeletal, connective tissue and bone disorders:

Frequent. Arthralgia, muscle disorders.

Less frequent: Rhabdomyolysis, decrease in bone mineral density, osteopenia, fractures.
General disorders and administration site conditions:

Frequent: Fatigue, malaise, fever.

Tenofovir:

I tem disorders:

Less fmqu;nt Allergic reactions

Metabolism and nutrition disorders:

Frequency unknown: Hypophosphataemia, lactic acidosis.

Respiratory, thoracic and mediastinal disorders:

Frequency unknown: Dyspnoea.

Gastrointestinal disorders:

Frequent: Anorexia, dyspepsia, flatulence, abdominal pain.

Less frequent: Increased amylase, pancreatitis.

Hepatobiliary disorders:

Frequent: Increased liver enzymes, hepatitis.

Renal and urinary disorders:

Frequent: Renal insufficiency, increased creatinine, proximal renal tubulopathy, renal failure, acute tubular necrosis,

nephrogenic diabetes insipidus, proteinuria.

If overdose occurs, the patient must be monitored for evidence of toxicity, and standard supportive treatment applied as necessary.

Dolutegrawvir:

Management should be as clinically indicated or as recommended by the national poisons centre, where available. There is no specific
treatment for an overdose of REYDIN. If overdose oceurs, the patient should be treated supportively with appropriate monitoring as
necessary. As REYDIN is highly bound to plasma proteins, it is unlikely that it will be significantly removed by dialysis.

Lamivudine:

Limited data are available on the consequences of ingestion of acute overdose in humans. If overdosage occurs, the patient should be
monitored, and palliative supportive treatment applied as required.
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Tenofovir disoproxil fumarate:

If overdose occurs, the patient must be monitored for evidence of toxicity and palliative suppertive tr be applied as necessary.
Tenofovir can be removed by haemodialysis; the median haemodialysis clearance of tenofovir is 134 mLUimin. The elimination of tenofovir
by peritoneal dialysis has not been studied.

IDENTIFICATION:

Blue coloured, capsule shaped, biconvex film-coated tablet, debossed with 'C’ on one side and plain on other side.

PRESENTATION:

Containers of 28: REYDIN is packed in a 85 cc white HDPE bottle with 38 mm white non-child resistant cap containing
28 tablets and two silica gel bags of 2 g each, with or without a cardboard carton.

Containers of 30: REYDIN is packed in a 85 cc white HDPE bottle with 38 mm white non-child resistant cap containing

30 tablets and two silica gel bags of 2 g each, packed in a cardboard carton.

STORAGE INSTRUCTIONS:

Store at or below 30 °C.

Keep the container tightly closed.

Keep in the original container until required for use.
KEEP OUT OF REACH OF CHILDREN.

REGIS IHATION NUMBER:
52/20.2.8/0451.450

SIN SS DER Tl TE OF IST] OMN:
CIPLA MEDPRO (PTY) LTD
Building 9, Parc du Cap,
Mispel Street, Bellville,
7530, RSA

DATE OF PUBLICATION OF THIS PROFESSIONAL INFORMATION:
31 August 2018

This product has been produced under licence from the Medicines Patent Pool.
Any other use is not authorised.

21073749

Cipla
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16.8 APPENDIX VIII. SPIRIT 2013 CHECKLIST CLINICAL TRIAL PROTOCOL

SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and related documents* - S P I R IT V

StanparD PrOTOCOL ITEMS: RECOMMENDATIONS FOR INTERVENTIONAL TRIALS

Section/item Item Description Addressed on
No page number

Administrative information

Title 1 Descriptive title identifying the study design, population, interventions, and, if applicable, trial acronym 1,9
Trial registration 2a Trial identifier and registry name. If not yet registered, name of intended registry 1,10

2b All items from the World Health Organization Trial Registration Data Set 10
Protocol version 3 Date and version identifier 1
Funding 4 Sources and types of financial, material, and other support 1, 30, 82
Roles and 5a Names, affiliations, and roles of protocol contributors 1,9,73
responsibilities

5b Name and contact information for the trial sponsor 1,9

5c Role of study sponsor and funders, if any, in study design; collection, management, analysis, and 54

interpretation of data; writing of the report; and the decision to submit the report for publication, including
whether they will have ultimate authority over any of these activities

5d Composition, roles, and responsibilities of the coordinating centre, steering committee, endpoint 75 to 77
adjudication committee, data management team, and other individuals or groups overseeing the trial, if
applicable (see Item 21a for data monitoring committee)

Introduction
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Background and 6a Description of research question and justification for undertaking the trial, including summary of relevant 25to 26
rationale studies (published and unpublished) examining benefits and harms for each intervention

6b Explanation for choice of comparators 25
Objectives 7 Specific objectives or hypotheses 25to 26
Trial design 8 Description of trial design including type of trial (eg, parallel group, crossover, factorial, single group), 26

allocation ratio, and framework (eg, superiority, equivalence, noninferiority, exploratory)

Methods: Participants, interventions, and outcomes

Study setting 9 Description of study settings (eg, community clinic, academic hospital) and list of countries where data will 28
be collected. Reference to where list of study sites can be obtained

Eligibility criteria 10 Inclusion and exclusion criteria for participants. If applicable, eligibility criteria for study centres and 29
individuals who will perform the interventions (eg, surgeons, psychotherapists)

Interventions 1la Interventions for each group with sufficient detail to allow replication, including how and when they will 29
be administered

11b  Criteria for discontinuing or modifying allocated interventions for a given trial participant (eg, drug dose 32
change in response to harms, participant request, or improving/worsening disease)

11lc  Strategies to improve adherence to intervention protocols, and any procedures for monitoring adherence 34
(eg, drug tablet return, laboratory tests)

11d  Relevant concomitant care and interventions that are permitted or prohibited during the trial 3034

Outcomes 12 Primary, secondary, and other outcomes, including the specific measurement variable (eg, systolic blood 36
pressure), analysis metric (eg, change from baseline, final value, time to event), method of aggregation (eg,
median, proportion), and time point for each outcome. Explanation of the clinical relevance of chosen
efficacy and harm outcomes is strongly recommended

Participant timeline 13 Time schedule of enrolment, interventions (including any run-ins and washouts), assessments, and visits 37 to 41
for participants. A schematic diagram is highly recommended (see Figure)
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Sample size 14 Estimated number of participants needed to achieve study objectives and how it was determined, including 41
clinical and statistical assumptions supporting any sample size calculations

Recruitment 15 Strategies for achieving adequate participant enrolment to reach target sample size 42

Methods: Assignment of interventions (for controlled trials)

Allocation: 43
Sequence 16a  Method of generating the allocation sequence (eg, computer-generated random numbers), and list of any 43
generation factors for stratification. To reduce predictability of a random sequence, details of any planned restriction

(eg, blocking) should be provided in a separate document that is unavailable to those who enrol
participants or assign interventions

Allocation 16b  Mechanism of implementing the allocation sequence (eg, central telephone; sequentially numbered, 43
concealment opaque, sealed envelopes), describing any steps to conceal the sequence until interventions are assigned
mechanism

Implementation 16c  Who will generate the allocation sequence, who will enrol participants, and who will assign participants to 43

interventions

Blinding (masking) 17a  Who will be blinded after assignment to interventions (eg, trial participants, care providers, outcome 43
assessors, data analysts), and how

17b  If blinded, circumstances under which unblinding is permissible, and procedure for revealing a participant’s 44
allocated intervention during the trial

Methods: Data collection, management, and analysis

Data collection 18a Plans for assessment and collection of outcome, baseline, and other trial data, including any related 44
methods processes to promote data quality (eg, duplicate measurements, training of assessors) and a description
of study instruments (eg, questionnaires, laboratory tests) along with their reliability and validity, if known.
Reference to where data collection forms can be found, if not in the protocol

18b  Plans to promote participant retention and complete follow-up, including list of any outcome data to be 42
collected for participants who discontinue or deviate from intervention protocols
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Data management 19
Statistical methods 20a
20b
20c
Methods: Monitoring
Data monitoring 21a
21b
Harms 22
Auditing 23

Ethics and dissemination

Research ethics 24
approval

Protocol 25
amendments

Appendix VIII. SPIRIT 2013 checklist clinical trial protocol

Plans for data entry, coding, security, and storage, including any related processes to promote data quality
(eg, double data entry; range checks for data values). Reference to where details of data management
procedures can be found, if not in the protocol

Statistical methods for analysing primary and secondary outcomes. Reference to where other details of
the statistical analysis plan can be found, if not in the protocol

Methods for any additional analyses (eg, subgroup and adjusted analyses)

Definition of analysis population relating to protocol non-adherence (eg, as randomised analysis), and any
statistical methods to handle missing data (eg, multiple imputation)

Composition of data monitoring committee (DMC); summary of its role and reporting structure; statement
of whether it is independent from the sponsor and competing interests; and reference to where further
details about its charter can be found, if not in the protocol. Alternatively, an explanation of why a DMCiis
not needed

Description of any interim analyses and stopping guidelines, including who will have access to these interim
results and make the final decision to terminate the trial

Plans for collecting, assessing, reporting, and managing solicited and spontaneously reported adverse
events and other unintended effects of trial interventions or trial conduct

Frequency and procedures for auditing trial conduct, if any, and whether the process will be independent
from investigators and the sponsor

Plans for seeking research ethics committee/institutional review board (REC/IRB) approval

Plans for communicating important protocol modifications (eg, changes to eligibility criteria, outcomes,
analyses) to relevant parties (eg, investigators, REC/IRBs, trial participants, trial registries, journals,
regulators)

47 to 48

48 to 50

49

48

77

50

51

53

55

55
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Consent or assent

Confidentiality

Declaration of
interests

Access to data

Ancillary and post-
trial care

Dissemination
policy

Appendices

Informed  consent
materials

Biological
specimens

26a

26b

27

28

29

31a

31b

31c

32

33
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Who will obtain informed consent or assent from potential trial participants or authorised surrogates, and 56
how (see Item 32)

Additional consent provisions for collection and use of participant data and biological specimens in 56 and 83
ancillary studies, if applicable

How personal information about potential and enrolled participants will be collected, shared, and 56
maintained in order to protect confidentiality before, during, and after the trial

Financial and other competing interests for principal investigators for the overall trial and each study site 57

Statement of who will have access to the final trial dataset, and disclosure of contractual agreements that 57
limit such access for investigators

Provisions, if any, for ancillary and post-trial care, and for compensation to those who suffer harm from 59
trial participation

Plans for investigators and sponsor to communicate trial results to participants, healthcare professionals, 60
the public, and other relevant groups (eg, via publication, reporting in results databases, or other data
sharing arrangements), including any publication restrictions

Authorship eligibility guidelines and any intended use of professional writers 62

Plans, if any, for granting public access to the full protocol, participant-level dataset, and statistical code 62

Model consent form and other related documentation given to participants and authorised surrogates Separate
document

Plans for collection, laboratory evaluation, and storage of biological specimens for genetic or molecular 14 and 38
analysis in the current trial and for future use in ancillary studies, if applicable
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16.9 APPENDIX IX. QUESTIONNAIRES
The questionnaires are provided as a separate document.
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