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Abstract

BACKGROUND—Children who have been hospitalized with severe anemia in areas of Africa 

in which malaria is endemic have a high risk of readmission and death within 6 months after 

discharge. No prevention strategy specifically addresses this period.

METHODS—We conducted a multicenter, two-group, randomized, placebo-controlled trial in 

nine hospitals in Kenya and Uganda to determine whether 3 months of malaria chemoprevention 

could reduce morbidity and mortality after hospital discharge in children younger than 5 years 

of age who had been admitted with severe anemia. All children received standard in-hospital 

care for severe anemia and a 3-day course of artemether–lumefantrine at discharge. Two weeks 

after discharge, children were randomly assigned to receive dihydroartemisinin–piperaquine 

(chemoprevention group) or placebo, administered as 3-day courses at 2, 6, and 10 weeks after 

discharge. Children were followed for 26 weeks after discharge. The primary outcome was one or 

more hospital readmissions for any reason or death from the time of randomization to 6 months 
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after discharge. Conditional risk-set modeling for recurrent events was used to calculate hazard 

ratios with the use of the Prentice–Williams–Peterson total-time approach.

RESULTS—From May 2016 through May 2018, a total of 1049 children underwent 

randomization; 524 were assigned to the chemoprevention group and 525 to the placebo group. 

From week 3 through week 26, a total of 184 events of readmission or death occurred in 

the chemoprevention group and 316 occurred in the placebo group (hazard ratio, 0.65; 95% 

confidence interval [CI], 0.54 to 0.78; P<0.001). The lower incidence of readmission or death in 

the chemoprevention group than in the placebo group was restricted to the intervention period 

(week 3 through week 14) (hazard ratio, 0.30; 95% CI, 0.22 to 0.42) and was not sustained after 

that time (week 15 through week 26) (hazard ratio, 1.13; 95% CI, 0.87 to 1.47). No serious 

adverse events were attributed to dihydroartemisinin–piperaquine.

CONCLUSIONS—In areas with intense malaria transmission, 3 months of postdischarge malaria 

chemoprevention with monthly dihydroartemisinin–piperaquine in children who had recently 

received treatment for severe anemia prevented more deaths or readmissions for any reason after 

discharge than placebo. (Funded by the Research Council of Norway and the Centers for Disease 

Control and Prevention; ClinicalTrials.gov number, NCT02671175.)

Severe anemia contributes substantially to childhood mortality and is a leading cause of 

hospital admissions in areas of Africa in which malaria is endemic.1–5 In the past few 

decades, most research on severe anemia in Africa has focused on improving in-hospital 

care.4,6,7 However, in areas with intense malaria transmission, a substantial, potentially 

preventable component of the burden occurs in the first few months after discharge,8–12 with 

more deaths occurring during this time than during the in-hospital period.9,10 Strategies that 

reduce the risk during this post-discharge period may offer substantial public health gains.

A previous study from Malawi performed in areas in which malaria is endemic showed 

that children who were admitted with severe anemia did not have full hematologic recovery 

until at least 2 to 3 months after discharge.9 In areas with intense malaria transmission, a 

delay in hematologic recovery because of new or recurrent malaria infection is common 

and may contribute to the high burden of adverse health outcomes after discharge.10,13 

Currently, other than hematinic agents, no routine preventive strategies are provided after 

hospital discharge in areas in which malaria is endemic. We hypothesized that administration 

of malaria prophylaxis during a limited period after transfusion would allow the bone 

marrow sufficient time to recover, resulting in a more sustained hematologic recovery.14 Our 

previous trial in Malawi showed that 3 months of postdischarge malaria chemoprevention 

with monthly treatment courses of artemether–lumefantrine prevented 21% of deaths or 

readmissions within 6 months after discharge in children younger than 5 years of age who 

had been admitted with severe malarial anemia and had been successfully treated with blood 

transfusion and parenteral antimalarial drugs.11

In this trial, we aimed to confirm these promising findings. We assessed the efficacy of 3 

months of postdischarge malaria chemoprevention with monthly 3-day treatment courses 

of the long-acting antimalarial drug combination of dihydroartemisinin–piperaquine in 

preventing readmission or death after discharge in children younger than 5 years of age 

with severe anemia.
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METHODS

DESIGN AND OVERSIGHT

We conducted a parallel, two-group, individually randomized, double-blind, placebo-

controlled, superiority trial in nine hospitals in Kenya and Uganda that were located in 

areas with moderate-to-intense perennial malaria transmission.15 The trial was approved 

by the ethics committees at the Kenya Medical Research Institute, Makerere University 

School of Medicine, the Western Norway Regional Committee for Medical and Health 

Research Ethics, and the Liverpool School of Tropical Medicine. This article is published 

with the permission of the director of the Kenya Medical Research Institute. The Liverpool 

School of Tropical Medicine oversaw the trial, with support from its Global Health 

Trials Unit. The collaboration of the Centers for Disease Control and Prevention with 

the Center for Global Health Research, Kenya Medical Research Institute, in western 

Kenya provided infrastructural support for the trial in Kenya as well as centralized data 

management. The Makerere University School of Medicine provided oversight and technical 

and infrastructural support for the trial in Uganda. Written informed consent was obtained 

from the parents or guardians of the children. Dihydroartemisinin–piperaquine and placebo 

were supplied free of charge by Alfasigma (Bologna, Italy), which had no role in the 

design, conduct, analysis, or reporting of the trial. The funders had no role in the design 

or execution of the trial, the analysis or interpretation of the data, or the decision to submit 

the manuscript for publication. The protocol,15 with the statistical analysis plan, is available 

with the full text of this article at NEJM.org. Three of the authors vouch for the accuracy and 

completeness of the data, and all the authors vouch for the fidelity of the trial to the protocol.

RANDOMIZATION AND MASKING

Children younger than 5 years of age who had been admitted with severe anemia (at 

enrollment, severe anemia was defined as a hemoglobin level of <5 g per deciliter, a 

hematocrit of <15%, or clinical indication for blood transfusion not caused by sickle cell 

disease, cancer, trauma, or elective surgery) and who fulfilled other eligibility criteria 

underwent randomization 2 weeks after discharge and were assigned in a 1:1 ratio to receive 

either postdischarge malaria chemoprevention (the chemoprevention group) or placebo. 

Full eligibility criteria are listed in the Supplementary Appendix, available at NEJM.org. 

Randomization was performed by means of a computer-generated randomization schedule 

prepared by an independent statistician with the use of permuted blocks of random size, 

stratified according to trial site and five bodyweight categories (additional details are 

provided in the Supplementary Appendix).

Sequentially numbered, sealed, opaque, identical envelopes were used to conceal trial-group 

assignments. The envelopes contained three other envelopes, each of which contained the 

trial drug or placebo for each course. Trial staff enrolled the children and performed the 

follow-up. The investigators, caregivers, and trial staff were unaware of the trial-group 

assignments.
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INTERVENTIONS

All children received standard in-hospital care for severe anemia and any other conditions; 

parenteral artesunate was administered if the child had severe malaria (on the basis of the 

treatment guidelines of the ministries of health of Kenya and Uganda). All children also 

received a 3-day course of artemether–lumefantrine at the time of discharge, regardless of 

their malaria status at admission, as soon as they were able to take oral medication. Two 

weeks after discharge, surviving children were randomly assigned to receive a standard 

3-day treatment course of dihydroartemisinin–piperaquine or placebo at 2, 6, and 10 weeks 

after enrollment.15 Children received iron supplementation (2 mg per kilogram of body 

weight per day) for 28 days after randomization as monotherapy or combined with folic 

acid (130 to 520 μg per day). Caregivers were encouraged to ensure that children slept 

under an insecticide-treated bed net. The dihydroartemisinin–piperaquine and artemether–

lumefantrine doses were determined on the basis of guidelines of the World Health 

Organization (Tables S1 and S2 in the Supplementary Appendix).

Adherence to administration of dihydroartemisinin–piperaquine or placebo by the caregiver 

was assessed by trial staff who directly observed administration of the first dose of each 

course during home visits. Daily telephone contact with caregivers and random home visits 

were used to verify that the second and third doses of each course were administered. 

If children vomited within 30 minutes after taking a full dose of dihydroartemisinin–

piperaquine or placebo, they received a second full dose. If the child vomited within 30 

to 60 minutes after taking a full dose, an additional half dose was administered. If vomiting 

occurred after administration of any of the repeated doses, the child received artemether–

lumefantrine. If a child vomited after taking a dose at home, caregivers were instructed to 

inform the trial team on the same day to obtain a replacement dose.

OUTCOMES

All children were followed from the time of randomization (day 14 after enrollment) 

through week 26 (Fig. S1). The primary outcome was one or more hospital readmissions 

for any reason or death from the time of randomization to 6 months after discharge. Key 

secondary outcomes included the individual components of the primary outcome, hospital 

readmissions because of severe anemia or malaria, and outpatient clinic visits for any reason 

or for malaria-related reasons (see the Supplementary Appendix for additional outcomes). 

Safety outcomes included adverse events reported by trial clinicians, interruption of the 

trial regimen because of side effects, and prolongation of the corrected QT interval (QTc), 

measured by means of electrocardiography before the first dose of each course and at 4 to 6 

hours after the third dose of each course.

STATISTICAL ANALYSIS

We calculated that a total of 1040 children (520 per group) would be required to give 

the trial 80% power to detect a 25% lower incidence of readmissions or deaths in the 

chemoprevention group than in the placebo group (1152 events vs. 864 events per 1000 

person-years), with a two-sided P value of 0.05, assuming a 10% loss to follow-up.15
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Analyses were performed with the use of Stata software, version 15.1 (StataCorp). The 

primary outcome was analyzed as recurrent time-to-event data with the use of the Prentice–

Williams–Peterson total-time approach,16 and results are reported as hazard ratios with 95% 

confidence intervals and P values. Data were censored at the date of the last contact (if 

children were lost to follow-up) or at the end of the trial (at the end of week 26). Models 

included site and weight category as covariates to adjust for stratification factors. The 

primary analysis was performed in the intention-to-treat population and included new events 

occurring from the day of randomization (day 14 after enrollment) through week 26. We 

also prespecified the analysis to be stratified according to the period in the trial (intervention 

period [week 3 through week 14] or postintervention period [week 15 through week 26]); 

the postintervention period would be the time when the direct pharmacologic protective 

effect of dihydroartemisinin–piperaquine would have waned.

Similar analyses were used for secondary time-to-event outcomes. Supportive analyses of 

the primary outcome with adjustment for covariates and a per-protocol analysis were also 

performed. Further sensitivity analyses to assess the robustness of the primary analysis were 

conducted with the use of alternative time-to-event models and count models. All children 

contributed person-time to the primary analysis, and no imputation for missing outcome 

data was used. See the Supplementary Appendix for additional details regarding statistical 

methods and imputation methods used for missing covariable values.

RESULTS

TRIAL POPULATION

From May 2016 through May 2018, a total of 1366 children were screened, and 1125 

were assessed for eligibility; 1049 children underwent randomization and were included 

in the intention-to-treat population (524 in the chemoprevention group and 525 in the 

placebo group) (Fig. 1). The baseline characteristics were similar in the two groups (Table 

1). Overall, 96.8% of children received the prespecified number of courses (97.3% in 

the chemoprevention group and 96.3% in the placebo group), and 7.6% of children were 

withdrawn or were lost to follow-up (8.4% in the chemoprevention group and 6.9% in the 

placebo group) (Table S3).

PRIMARY OUTCOME

Overall, 500 events of readmission or death occurred in 315 of 1049 children (30.0%): 184 

events in the chemoprevention group and 316 events in the placebo group. Readmission or 

death occurred in 138 of 524 children (26.3%) in the chemoprevention group and in 177 

of 525 (33.7%) in the placebo group. A total of 46 children (8.8%) in the chemoprevention 

group and 139 (26.5%) in the placebo group had multiple events (Table S4). At the end of 

week 26, the risk of readmission or death was 35% lower in the chemoprevention group 

than in the placebo group (hazard ratio, 0.65; 95% confidence interval [CI], 0.54 to 0.78; 

P<0.001). During the intervention period (week 3 through week 14 after randomization), 

the risk of death or readmission was 70% lower in the chemoprevention group than 

in the placebo group (hazard ratio, 0.30; 95% CI, 0.22 to 0.42; P<0.001); during the 

postintervention period (week 15 through week 26), the risk was 13% lower in the placebo 
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group than in the chemoprevention group (hazard ratio, 1.13; 95% CI, 0.87 to 1.47; P = 

0.35) (Fig. 2). The difference in effect between the intervention and the postintervention 

periods was significant (Fig. S2). Similar results were seen in covariate-adjusted, subgroup, 

per-protocol, and sensitivity analyses (Figs. 2 and 3 and Figs. S3 through S5). The effect 

size of chemoprevention was larger in areas in which malaria transmission was higher (Fig. 

S6). The incidence of readmission or death was higher among children with severe malarial 

anemia at the initial hospitalization than among children with nonmalarial anemia (41% 

vs. 9%), but this difference was not significant (Fig. 3). Children with nonmalarial anemia 

made up 15% of the population with severe anemia. Postdischarge malaria chemoprevention 

delayed the time to the first event of readmission or death (hazard ratio, 0.58; 95% CI, 0.47 

to 0.73); the 20th percentile of the time to the first event was 135 days (95% CI, 123 to 149) 

in the chemoprevention group and 55 days (95% CI, 43 to 66) in the placebo group.

SECONDARY OUTCOMES

Chemoprevention resulted in a 37% lower incidence than placebo in the number of hospital 

readmissions for any reason at the end of week 26 (hazard ratio, 0.63; 95% CI, 0.52 to 

0.77). The hazard ratio was 0.31 (95% CI, 0.22 to 0.43) during the intervention period and 

1.09 (95% CI, 0.83 to 1.42) during the postintervention period (Fig. 2). The incidences 

of hospital readmission because of severe malaria, severe anemia, severe malarial anemia, 

and other severe diseases were also significantly lower in the chemoprevention group than 

in the placebo group and were also lower during the intervention period than during the 

postintervention period. The hazard ratio for death from any cause was 0.74 at week 26 

(95% CI, 0.35 to 1.56), 0.08 during the intervention period (95% CI, 0.01 to 0.64), and 2.67 

during the postintervention period (95% CI, 0.85 to 8.40).

In the analyses of the nonsevere outcomes, the hazard ratio for clinic visits for any illness 

was 0.88 (95% CI, 0.79 to 0.97), mainly reflecting the treatment effect on uncomplicated 

malaria (hazard ratio, 0.57; 95% CI, 0.48 to 0.69). The hazard ratio for clinic visits for 

illnesses unrelated to malaria was 1.09 (95% CI, 0.96 to 1.24). At 26 weeks, there was no 

substantial effect on malaria infection (relative risk, 0.85; 95% CI, 0.69 to 1.05) and no 

substantial difference in mean hemoglobin levels (11.0 g per deciliter in each group) (Table 

S5). The number of children who vomited at least once within 60 minutes after taking the 

trial medication or placebo was higher in the chemoprevention group (65 of 524 [12.4%]) 

than in the placebo group (20 of 525 [3.8%]) (Table S6).

SAFETY OUTCOMES

There were 284 serious adverse events in the chemoprevention group and 534 in the placebo 

group (P<0.001) (Table 2). In 12 children (2.3%) in the chemoprevention group and 30 

(5.7%) in the placebo group, these events occurred within 4 days after administration of 

dihydroartemisinin–piperaquine or placebo (P = 0.007) (Table S7). None of the events were 

judged by the site investigator to be related to the trial regimen. Data obtained with the 

use of the World Health Organization verbal autopsy questionnaire17,18 and clinical notes 

suggested that of the 28 deaths, 8 were due to severe malarial anemia, 9 to severe anemia, 

and 11 to other causes.
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Electrocardiographic monitoring in 66 children (33 in each group) showed that 

dihydroartemisinin–piperaquine was associated with an 18.6 msec (95% CI, 15.6 to 21.8) 

increase in the QT interval corrected for heart rate according to Fridericia’s formula (QTcF) 

after the third dose of each course (all events of QTcF prolongation were asymptomatic), 

whereas placebo was not associated with an increase in the QTcF interval (change in QT 

interval, −1.8 msec; 95% CI, −5.3 to 1.7). The mean QTcF prolongation was 8 msec less 

(95% CI, 1 to 15) after the third course than after the first course of dihydroartemisinin–

piperaquine. No QTcF values greater than 480 msec were observed (Table S8).

DISCUSSION

A course of 3 months of postdischarge malaria chemoprevention with monthly 

dihydroartemisinin–piperaquine in children with severe anemia was highly effective and 

resulted in a 35% lower incidence of death or readmission for any reason than placebo. 

About one third of children in the placebo group died or were readmitted at least once 

during the 24 weeks after randomization, and many of the children were readmitted 

multiple times, findings that are consistent with the high postdischarge burden seen 

in previous studies in similar settings.9,10,19,20 The lower incidence of readmission in 

the chemoprevention group than in the placebo group was mostly the result of the 

dihydroartemisinin–piperaquine treatment preventing events of severe malaria or severe 

malarial anemia, and the greatest reductions in the incidence of readmissions were observed 

after a child had been hospitalized for severe malarial anemia and then discharged. Severe 

malarial anemia made up the majority (85%) of all initial admissions for severe anemia.

The beneficial effect of chemoprevention was restricted to the 12-week intervention period; 

during this time, the incidence of readmission or death in the chemoprevention group was 

70% lower than that in the placebo group, the incidence of readmission for severe malaria 

was 87% lower, and the incidence of readmission for severe malarial anemia was 89% 

lower. The results observed in the extended follow-up period, starting 4 weeks after the 

third course, indicated that the beneficial effect was not sustained after about 14 weeks, 

when the protective piperaquine levels had waned. There was a nonsignificant increase 

in death from any cause (hazard ratio, 2.67; 95% CI, 0.85 to 8.40) after 14 weeks — a 

result consistent with previous seasonal malaria chemoprevention studies in children.21,22 

This could reflect a delay in the acquisition of protective immunity to malaria or a loss of 

protective immunity, but the result may also be artificial because of factors relating to frailty; 

in contrast to the placebo group, more of the vulnerable children in the chemoprevention 

group survived to contribute data to the postintervention period (e.g., of those who died 

during the postintervention period, 8 of 11 children in the chemoprevention group and 2 

of 4 children in the placebo group had had a previous hospitalization before enrollment 

in the trial). Overall, however, the 70% lower incidence of readmission or death in the 

chemoprevention group than in the placebo group during the intervention period outweighed 

the 13% higher risk in the chemoprevention group than in the placebo group during the 

extended follow-up period.

Although the incidence of readmission or death in the placebo group was highest in the 

first few months after discharge and declined gradually with longer follow-up, the incidence 
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remained high in both groups during the 3-month postintervention period, when about 

28% of the children died or were readmitted. It remains to be determined whether more 

sustained reductions in readmission or death can be achieved by combining postdischarge 

malaria chemoprevention with other malaria interventions, such as a malaria vaccine and the 

provision of long-lasting insecticide-treated bed nets, or whether reductions can be achieved 

with longer periods of postdischarge malaria chemoprevention (e.g., up to 6 months) and 

iron supplementation, with or without folate. Other interventions, such as anthelmintics or 

those that address additional nutritional factors or recurrent bacterial infections, could also 

be considered, but the interventions may need to be tailored according to the prevalence of 

these local modifiable risk factors.

We chose dihydroartemisinin–piperaquine because the safety of this combination has 

been shown in children, and there is evidence for its effectiveness as seasonal 

malaria chemoprevention or as monthly intermittent preventive therapy in children.23–26 

Daily cotrimoxazole or monthly sulfadoxine–pyrimethamine, alone or combined with 

amodiaquine, was not considered because of high-grade resistance of the malaria parasite in 

southern Africa and East Africa.26,27 Dihydroartemisinin–piperaquine is known to provide 

at least 4 weeks of post-treatment prophylaxis,28 as compared with the 3 weeks of 

prophylaxis achieved with monthly artemether–lumefantrine in the previous postdischarge 

malaria chemoprevention trial.11 The initiation of dihydroartemisinin–piperaquine, rather 

than artemether–lumefantrine, around the time of discharge could allow for pragmatic 

monthly administration starting 1 month after discharge. The longer duration of post-

treatment prophylaxis achieved with dihydroartemisinin–piperaquine may explain the larger 

effect size during the 3-month intervention period observed in the current trial (the risk of 

death or readmission was 70% lower in the chemoprevention group than in the placebo 

group) than in the previous trial, which used artemether–lumefantrine (41% lower risk in 

the chemoprevention group than in the placebo group).11 These results are also consistent 

with two other postdischarge intervention trials involving Gambian children who had been 

hospitalized for severe anemia. These trials showed that near-complete chemoprevention 

of malaria after hospital discharge for the remainder of the malaria transmission season 

with either weekly prophylaxis with pyrimethamine–dapsone29 or monthly sulfadoxine–

pyrimethamine30 also significantly reduced the incidence of readmission for any reason30 

or readmission for severe anemia, both by 78%.29 These latter two studies were conducted 

before the widespread introduction of monthly seasonal malaria chemoprevention in the 

Sahel region.31

These reductions in postdischarge events with the use of effective malaria chemoprevention 

are in contrast to the findings from a recent post-discharge prevention trial involving 

severely anemic children in similar settings in Uganda and Malawi in which malaria is 

endemic.12 Three months of daily cotrimoxazole did not improve 6-month survival or 

reduce hospital readmissions, possibly reflecting parasite resistance to antifolates in these 

regions,26,32 a low burden of nonmalarial febrile illness,12 or antimicrobial resistance.33

No serious adverse events attributable to dihydroartemisinin–piperaquine were observed. 

Asymptomatic QTc prolongation was, as expected, more common with dihydroartemisinin–

piperaquine than with placebo. However, no episode of QTc prolongation was associated 
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with arrhythmias or clinical adverse events — a result consistent with other studies that used 

monthly dihydroartemisinin–piperaquine in pregnant women34 and in other groups.25 Only 

a few caregivers withdrew their children from the trial because of perceived adverse events 

associated with the intervention, and these numbers were similar in the two trial groups.

Nevertheless, similar to seasonal malaria chemoprevention,21 when postdischarge malaria 

chemoprevention is implemented, clear health education for providers and the target 

population is required to achieve effective chemoprevention coverage under real-life 

conditions. Recent health services research has shown that chemoprevention would 

most likely be acceptable to caregivers and that a delivery system in which all three 

chemoprevention courses are given to the caregivers at the time of discharge for them to 

administer to their children would be likely to result in higher coverage than facility-based 

delivery that would require caregivers to return to the clinic.35,36 This method could be 

combined with text-message reminders sent to mobile telephones or with home visits 

by village health workers. Weekly prophylaxis with dihydroartemisinin–piperaquine after 

a loading dose, as compared with monthly dosing, could allow for more skipped doses 

without compromising effectiveness and should also be explored.37 Modeling studies to 

determine the epidemiologic and geographical settings in which post-discharge malaria 

chemoprevention would be a cost-effective intervention are merited.

The strengths of this trial include the high adherence to the chemoprevention regimen 

(98%) and the high percentage of children who remained available for follow-up (>92%). 

Limitations include the limited available diagnostic data for the nonmalaria causes of 

postdischarge readmissions or deaths. Furthermore, like previous postdischarge trials,11,12 

the mortality in the placebo group was lower than expected, most likely reflecting enhanced 

access to standard care as the result of participation in a trial and the early diagnosis of 

events that would result in readmission.

In children living in areas with intense malaria transmission who had undergone transfusion 

and had been discharged from the hospital after treatment for severe anemia, 3 months 

of postdischarge malaria chemoprevention with dihydroartemisinin–piperaquine resulted in 

substantial benefits with respect to reducing the incidence of death or readmission for any 

reason after discharge.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Screening, Randomization, and Follow-up.
All 1049 children who underwent randomization were included in the intention-to-treat 

analysis. Among the children who had screening failure, 2 children were older than 59.5 

months at the time of screening (i.e., about 2 weeks before randomization), 1 had a history 

of hypersensitivity to a trial drug, 6 had sickle cell disease, 14 were receiving a prohibited 

medication or were enrolled in another study that used a prohibited medication, 79 were 

unable to adhere to the follow-up schedule, 2 had a history of cardiac disorders, and blood 

transfusion had not yet been completed in 38.
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Figure 2 (facing page). Primary Outcome and Other Efficacy Outcomes.
The primary outcome was one or more hospital readmissions for any reason or death from 

the time of randomization to 6 months after discharge. The adjusted hazard ratios were 

adjusted for site, body weight, number of previous hospital admissions, syndrome at the 

time of admission (severe malarial anemia or severe nonmalarial anemia), age, hemoglobin 

level at randomization, distance to the hospital, and socioeconomic status. The widths of the 

confidence intervals have not been adjusted for multiplicity, so the intervals should not be 

used to infer definitive treatment effects. The bars and the point estimates for the confidence 

intervals correspond to the crude hazard ratios. Severe anemia was defined as a hemoglobin 

level of less than 5 g per deciliter, a hematocrit of less than 15%, or a clinical indication for 

blood transfusion. Severe malarial anemia was defined as severe anemia in the presence of 

any evidence of malaria infection detected by means of rapid diagnostic tests or microscopic 

examination. Severe malaria-specific anemia was defined as severe anemia in the presence 

of malaria infection detected by means of microscopic examination, with more than 5000 

parasites per microliter. A secondary analysis of the primary outcome that excluded death or 

readmission due to trauma or cancer showed similar results because only one event in the 

chemoprevention group and no event in the placebo group was due to trauma or cancer.
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Figure 3. Primary Outcome According to Subgroup.
The primary outcome was one or more hospital readmissions for any reason or death 

from the time of randomization to 6 months after discharge. The widths of the confidence 

intervals have not been adjusted for multiplicity, so the intervals should not be used to infer 

definitive treatment effects. Severe malarial anemia was defined as severe anemia in the 

presence of any evidence of malaria infection detected by means of rapid diagnostic tests 

or microscopic examination or, if no diagnostic test result was available, any treatment with 

parenteral antimalarial drugs in the hospital.
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