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Background. The epidemics of food insecurity, malnutrition, and human immunodeficiency virus (HIV) fre-
quently overlap. HIV treatment programs increasingly provide nutrient-dense ready-to-use supplementary foods
(RUSFs) to patients living with HIV and food insecurity, but in the absence of wasting, it is not known if RUSF
confers benefit above less costly food commodities.

Methods. We performed a randomized trial in rural Haiti comparing an RUSF with less costly corn-soy blend
plus (CSB+) as a monthly supplement to patients with HIV infection who were on antiretroviral therapy (ART) <24
months prior to study start. We compared 6- and 12-month outcomes by ration type in terms of immunologic re-
sponse, body mass index (BMI), adherence to ART, general health quality of life, household food insecurity, and
household wealth.

Results. A cohort of 524 patients with HIV receiving ARTwas randomized and followed over time. Median CD4
cell count at baseline was 339 cells/µL (interquartile range [IQR], 197–475 cells/µL) for the CSB+ group, and 341
cells/µL (IQR, 213–464/µL) for the RUSF group. Measured outcomes improved from baseline over time, but there
were no statistically significant differences in change for BMI, household wealth index, hunger, general health per-
ception score, or adherence to ART by ration type at 6 or 12 months. The RUSF group had higher CD4 count at 12
months, but this was also not statistically significant.

Conclusions. In 12 months of follow-up, there was no statistically significant difference in outcomes between
those receiving RUSF-based compared with CSB+-based rations in a cohort of HIV-infected adults on ART in
rural Haiti.
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Food insecurity, undernutrition, and human immuno-
deficiency virus (HIV) infection are structurally linked
and often geographically overlapping problems that
have negative impacts on individuals as well as on
their households [1, 2]. As HIV infection progresses, it

causes a catabolic state and increased susceptibility to
other infections, which are both compounded by lack
of caloric and other nutrient intake, leading to progres-
sive worsening of malnutrition [3]. In persons with HIV
infection, low body mass index (BMI) is associated with
increased early mortality [4], and food insecurity is
associated with reduced adherence to antiretroviral
therapy (ART) and incomplete viral RNA suppression
[5, 6].

To address the problems of undernutrition and food
insecurity, HIV programs increasingly provide food as-
sistance to patients in the form of food rations [7]. In
addition to the most obvious benefit of reducing hun-
ger, food assistance has been associated with improved
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adherence to ART, improved attendance at routine clinical ap-
pointments, and increases in BMI compared with no food assis-
tance [8, 9]. However, the commodities used for supplementary
food assistance vary greatly, and although the role of micronu-
trients in improving HIV-related outcomes has been studied ex-
tensively [10, 11], few studies examine the relationship between
macronutrient supplements and morbidity or mortality. As a
result, there is little evidence to guide providers on the most ap-
propriate type, quantity, or duration of food assistance or on the
most appropriate eligibility criteria for those receiving food sup-
plements to achieve maximum benefit.

Corn-soy blends (CSBs) are fortified blended foods that have
been used extensively as food aid for decades [12]. Concerns
about low nutrient content and ration sharing have resulted
in the creation of newer CSB varieties with added micronutri-
ents such as corn-soy blend plus (CSB+) [13]. Increasing atten-
tion is also being focused on the use of ready-to-use spreads
known as ready-to-use therapeutic foods (RUTFs) or ready-to
use supplementary foods (RUSFs). RUTFs/RUSFs have been
used as treatment and supplements for malnourished children
with great success and are increasingly being studied for use in
adults with HIV wasting [14, 15]. They are energy-dense, lipid-
based spreads that resist bacterial contamination and require no
cooking [16]. These characteristics may contribute to increased
consumption by adults with HIV infection, who often have
poor appetite and/or mouth lesions. They are often individually
packaged, which could dissuade sharing by the targeted individ-
ual. Despite potential advantages, the cost of RUSF may be up
to 3 times greater than CSB [14]. Although local production is
increasing, RUSF must often be imported, thus adding to logis-
tics costs and potentially diverting resources for food assistance
away from local economies [17, 18]. RUSFs are regularly distrib-
uted to and marketed for adults living with HIV [19].

In Haiti, food insecurity is very common [20], and the prev-
alence of HIV infection among 15- to 49-year-olds is 2.2% [21].
This paper describes a prospective randomized trial in rural
Haiti in which adults with HIV infection on ART were random-
ized to receive either an RUSF- or CSB+-based food ration. We
hypothesized that RUSF might lead to better nutritional and
nonnutritional outcomes for adults with HIV infection, com-
pared to CSB+.

METHODS

The study took place in the context of an ongoing HIV program
at 3 health centers in the Artibonite Department of Haiti (St
Marc, Petite Rivière de l’Artibonite, and Verrettes) between
June 2010 and July 2011. Partners In Health (PIH) is a nongov-
ernmental organization that provides healthcare in Haiti in sup-
port of the Haitian Ministry of Health. In addition to providing
comprehensive medical care that is free of charge, PIH has

collaborated with the World Food Programme (WFP) since
2004 to distribute food assistance to eligible recipients with
HIV infection.

Eligibility
Individuals were eligible for the study if they were documented
to have HIV infection by standard laboratory procedures, lived
in the geographic catchment area of PIH services, were ≥18
years of age, and had started ART in the 24 months prior to
study enrollment. Individuals were excluded if another house-
hold member was also eligible for food assistance or if they
were pregnant at the time of enrollment.

Study Procedures
During enrollment, patients with HIV infection were screened
for study eligibility during routine monthly clinic visits and
using ART registers. When enrollment was complete, partici-
pants were randomized within health centers to receive either
a standard CSB+-based food ration or an RUSF ration for the
entire duration of follow-up, without crossover. Randomization
occurred by having each participant draw a lot that correspond-
ed to either the CSB+ or RUSF group from an envelope. The
study was not blinded. The target sample size of 600 partici-
pants assumed an 8% annual dropout rate and would have
yielded >80% power to detect a difference in CD4 cell count
of 25 cells at 12 months for a 2-sided test of superiority.

Food Assistance
Food assistance in the study had 2 components to ensure that
the study rations were in line with the standard of care at the
time. The first component, or “individual ration,” was specifi-
cally targeted to the individual with HIV infection (ie, index pa-
tient). The second component, or “family ration,” was intended
to offset the monthly needs of the index patient’s family. The
individual ration was comprised of either CSB+ (distributed
with sugar and vitamin A- and D-fortified oil) or sachets of
peanut-based RUSF (Supplementary Plumpy, Edesia). The ra-
tions were of similar caloric composition (Table 1). Food rations
were distributed to study subjects by prescription after monthly
HIV clinic attendance. For those patients too severely ill to trav-
el to clinic, community health workers were allowed to deliver
rations to the patient’s home if needed. RUSF was individually
packaged, and recipients were instructed to eat 2 sachets per day
of this pre-prepared food. CSB+ requires cooking and was pre-
sented in bulk packaging along with oil and sugar. Both groups
received instructions encouraging consumption of the individ-
ual ration only by the index patient and the use of the rest of the
ration to support the family’s needs. CSB+ was provided in-kind
by WFP. We estimated cost, excluding shipping, at US$0.19 per
day [22]. The RUSF ration purchased for the study cost US$0.34
per day excluding shipping.
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Data Collection
Index patients and their households were assessed by surveys at
the household at baseline as well as at 6-month and 12-month
follow-up time points. Information was collected on the index
patients’ age, sex, marital status, education level, income sourc-
es, assets, and housing. Data were also collected on clinical sta-
tus, quality of life, food security status, and nutrition outcomes.
CD4 cell count data, weights, and heights were abstracted from
the electronic medical record and from paper registries. We as-
sessed household food security using the Household Hunger
Scale [23], which classifies households as having little to no
hunger (score of 0–1), moderate hunger (score of 2–3), or severe
hunger (score of 4–6). BMI was calculated by the following for-
mula: BMI ¼ [weight(kg) 4 (height*heightm2Þ�. A quality-
of-life measure was adapted for local use based on the general
health perceptions subscale of the AIDS Clinical Trials Group
Short Form–21 [24], with responses measured on a 5-point Lik-
ert scale. Suboptimal adherence was defined as self-report of
missing any doses of ART in the past 30 days. This definition

was selected because self-reported adherence tends to be an
upper-bound estimate of true adherence and because a large
majority of participants reported no missed doses. A household
wealth index was generated based on principal components
analysis of the following economic indicators at baseline:
radio ownership, household floor material, land ownership,
roof material, access to a latrine, electricity, water access, and
livestock ownership.

Statistical Analysis
We conducted intention-to-treat repeated measure profile anal-
yses of all randomized patients. We conducted analyses using
generalized estimating equations (GEEs) with an unstructured
correlation structure and robust standard errors. Continuous
variables (CD4 cell count, BMI, general health perceptions
score, and household wealth index) were modeled using the
identity link and normal distribution, with CD4 cell count
and BMI modeled on the square root and inverse square root
scales, respectively. For dichotomous outcomes (adherence
and hunger), we used the logit link and a binary distribution.
Baseline outcome measurements were modeled as part of the
outcome vector, assuming equal baseline means [25]. For all
outcomes, difference in differences between baseline and
6-month timepoints and baseline and 12-month timepoints
were assessed by examining the interaction between the food
ration assignment and time.

Following unadjusted analyses, we assessed for possible con-
founding by examining changes in the effect estimates for ration
type when adjusting for age, sex, and variables that appeared
imbalanced between the 2 groups (ie, access to improved hy-
gienic services, electricity in the home). We also examined
whether unadjusted results differed from the model-based esti-
mates from GEEs adjusting for baseline variables that predicted
missingness in an outcome value (ie, site, baseline CD4 cell
count) and used missing indicator variables as required. Finally,
we assessed for selection bias due to missing 12-month CD4 cell
count data. To do this, we conducted a sensitivity analysis in
which we compared the within-person baseline to 12-month
change in CD4 cell count, by ration type, and used inverse prob-
ability weighting with stabilized weights and a linear regression
model to account for predictors of missing 12-month CD4 cell
count, including 6-month CD4 cell count [26]. We conducted
post hoc secondary analyses of CD4 cell count among individ-
uals with advanced immune suppression (CD4 count <200
cells/µL) and those who initiated ART within 12 months of en-
rollment, and of BMI among those with a BMI in the lowest
quartile (<19.68) and those who initiated ART within 12
months of enrollment. For subgroup analyses, we did not as-
sume equal baseline means across ration groups. All analyses
were conducted using SAS version 9.2 (SAS Institute, Cary,
North Carolina).

Table 1. Nutritional Composition of Supplementary Food Rations

Corn-Soy Blend Plus
With Fortified Oil and
Sugar (235 g/day)

Ready-to-Use
Supplementary
Food (184 g/day)

Energy, kcal 1000 1000

Protein, g 26.6 26
Lipids, g 25 62

Calcium, mg 1024 552

Phosphorus, mg 1192 552
Potassium, mg 1448 2014

Magnesium, mg . . . 166

Zinc, mg 15.4 26
Copper, mg . . . 3.2

Iron, mg 23.5 22

Iodine, µg 80 184
Selenium, µg . . . 56

Sodium, mg . . . <534

Vitamin A, µg 2539–2629 1680
Vitamin D, µg 30.6–32.6 30

Vitamin E, mg 19.3 36.8

Vitamin C, mg 182.4 98
Vitamin B1, mg 1.36 1.2

Vitamin B2, mg 3.5 3.4

Vitamin B6, mg 3.1 1.2
Vitamin B12, µg 4 3.4

Vitamin K, µg 116 38.6

Biotin, µg 16.4 120
Folic acid, µg 400 386

Pantothenic acid, mg 4.4 5.8

Niacin, mg 22.4 9.8
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Ethical Considerations
This study received ethics approval from the Brigham and
Women’s/Partners Institutional Review Board (Boston, Massa-
chusetts) and the Zanmi Lasante Institutional Review Board
(Cange, Haiti).

RESULTS

Baseline Characteristics
From May 2010 to June 2011, 623 eligible individuals were
identified and agreed to enroll in the study (Figure 1). Of
these, 524 were ultimately randomized. The percentage of par-
ticipants with CD4 cell count, BMI, and interview data at base-
line, 6-month, and 12-month time points is shown in Figure 1.
Participants had been on ART for a median of 11.8 months
(CSB+ group) and 10.2 months (RUSF group). Median CD4
cell count was 339 cells/µL (interquartile range [IQR], 197–
475 cells/µL) for the CSB+ group, and 341 cells/µL (IQR,
213–464 cells/µL) for the RUSF group; Table 2 describes the
study cohort. Missing baseline data was <8% for most covari-
ates. Groups were similar on key measured baseline

characteristics and baseline measures of the outcome variables
of interest. Almost two-thirds of participants were women and
most were very poor, with little access to electricity, low literacy,
and high rates of food insecurity.

Changes in Study Outcomes Over Time
Results were consistent between unadjusted and adjusted anal-
yses, and between those that did and did not adjust for predic-
tors of missing outcomes; therefore, unadjusted analyses are
presented here. In general, outcomes improved from baseline to
12 months for most of the 6 study outcomes (Figure 2A–F). The
33 deaths that occurred during the follow-up period were com-
parably distributed by ration type (6.7% of patients died in the
CSB group vs 6.0% in the RUSF group), although participants
receiving CSB were more often missing an interview or CD4 cell
count at 12 months than those receiving RUSF (20% vs 13% for
interviews, P = .05; 36% vs 29% for CD4 cell count, P = .08).

Table 3 and Figure 2A–F display the differences in changes
over time for each of the 6 study outcomes by food ration
type. With the exception of a greater baseline to 6-month chan-
ge in wealth index among those receiving RUSF of borderline

Figure 1. Overview of randomization and data collection in a study of 2 supplementary food rations for patients living with human immunodeficiency virus
in rural Haiti. *Only 1 loss from care, a recipient of ready-to-use supplementary food, was identified in this study, **The number of deaths/losses to follow-
up at 12 months is not inclusive of 6-month numbers. Abbreviations: BMI, body mass index; CSB+, corn-soy blend plus; LTF, loss to follow-up; RUSF, ready-
to-use supplementary food.
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Table 2. Baseline Characteristics of the Study Cohort (N = 524)a

Variable CSB+ Group (n = 239) RUSF Group (n = 285)

Female sex 144 (60.3) 178 (62.5)

Age, y, mean (SD) 39.1 (10.3) 38.7 (11.0)
Health center

Petite Riviere de l’Artibonite 91 (38.1) 106 (37.2)

St Marc 93 (38.9) 127 (44.6)
Verrettes 55 (23.0) 52 (18.3)

Time on antiretroviral therapy, mo, median (IQR) 11.8 (7.2–17.6) 10.2 (5.6–17.1)

Marital status (n = 490)
Single 59 (26.6) 79 (29.5)

Cohabitating 91 (41.0) 96 (35.8)

Married 27 (12.2) 21 (7.8)
Separated or divorced 25 (11.3) 49 (18.3)

Widowed 20 (9.0) 23 (8.6)

Able to read and write (n = 490) 119 (53.6) 155 (57.8)
If literate, highest level of education (n = 274)

None 2 (1.7) 0 (0)

Some primary 53 (44.5) 83 (53.6)
Completed primary 17 (14.3) 17 (11.0)

Some secondary 45 (37.8) 51 (32.9)

Completed secondary 2 (1.7) 2 (1.3)
Higher than secondary 0 (0) 2 (1.3)

No. of people per household, median (IQR) (n = 488) 4.5 (3–6) 5 (3–6)

Has income-generating activity (n = 490) 74 (33.3) 74 (27.6)
Poverty scoreb, mean (SD) (n = 484) 25.3 (10.2) 26.2 (11.0)

Access to improved hygienic services (latrine or flush toilet) (n = 490) 152 (68.5) 161 (60.1)

Main water source is improved (n = 489) 191 (86.0) 219 (82.0)
Home has electricity (n = 490) 71 (32.0) 114 (42.5)

Has a community health worker (n = 489) 194 (87.4) 235 (88.0)

Very or severely food insecurec (n = 446) 196 (94.7) 228 (95.4)
Received food ration from PIH in the month prior to survey (n = 489) 77 (34.7) 93 (34.8)

If received a PIH ration, shared it outside of household (n = 169) 58 (75.3) 66 (71.7)

Received food ration from other organization in the month prior to survey (n = 488) 3 (1.4) 4 (1.5)
Obtains food from garden/field (n = 488) 35 (15.8) 53 (19.9)

Measurements of outcome variables

CD4 cell count, median (IQR) (n = 509) 339 (197–475) 341 (213–464)
Body mass index, median (IQR) (n = 490) 22.0 (20.0–24.5) 21.6 (19.5–24.0)

General health perception scored, mean (SD) (n = 489) 43.7 (20.5) 46.5 (21.1)

Suboptimal adherence (n = 488) 53 (24.0) 60 (22.5)
Little or no hungere (n = 482) 25 (11.3) 28 (10.7)

Wealth index scoref, mean (SD) (n = 486) 1.31 (0.60) 1.30 (0.71)

Data are presented as No. (%) unless otherwise specified. For continuous variables, median (IQR) are shown for nonnormally distributed variables andmean (SD) are
shown for normally distributed variables.

Abbreviations: CSB+, corn-soy blend plus; IQR, interquartile range; PIH, Partners in Health; RUSF, ready-to-use supplementary food; SD, standard deviation.
a Unless noted otherwise.
b Range of possible scores: 0 (worst) to 85 (best).
c Latin American and Caribbean Food Security Scale.
d Range of possible scores: 0 (worst) to 100 (best).
e Household Hunger Scale.
f Range of possible scores: 0 (worst) to 2.38 (best).
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statistical significance, no statistically significant differences in
change were observed from baseline to 6 months or baseline
to 12 months, suggesting that changes in these outcomes during
the 12-month study period occurred similarly between the 2
groups. These results were similar for all post hoc subset anal-
yses (Supplementary Table 1) and for the sensitivity analysis
using inverse probability weighting.

DISCUSSION

Food insecurity is a complex problem that may cause ill health
through multiple interconnected pathways [27]. In the context of
public health programs, how to best mitigate the negative impact
of food insecurity on HIV outcomes is not yet known. We

conducted a randomized study comparing the effectiveness of 2
commonly used but different types of food supplementation.

Previous research in our programs in Haiti demonstrated that
macronutrient supplements, in the form of a monthly dry food
ration provided to HIV-infected patients, was associated with
improved adherence to clinic visits, BMI, and food security at
6 and 12 months compared to receiving no supplement [8].
Other evidence supports the finding that food assistance provid-
ed to patients with HIV results in weight gain and can improve
adherence to ART, in addition to alleviating hunger [9, 28, 29].
In this trial, most study outcomes, including BMI and CD4
count, improved in subjects over time. This may be expected
over time for patients on ART and food supplementation, but
the results were not different between the RUSF and CSB+

Figure 2. Study outcomes by group in a study of 2 supplementary food rations for patients living with human immunodeficiency virus in rural Haiti. A,
Median CD4 cell count, by food ration type. B, Median body mass index, by food ration type. C, Mean general health perception score, by food ration type. D,
Prevalence of suboptimal adherence, by food ration type. E, Prevalence of little to no hunger, by food ration type. F, Mean wealth index, by food ration type.
Results from regression analyses showed statistically significant increases in CD4 cell count, body mass index, household wealth index, and general health
perception score (all P ≤ .0001 for baseline to 12-month change), and a statistically significant decrease in the proportion of individuals who met the
definition of suboptimal adherence (P = .03). An increase in the percentage of participants reporting little to no hunger at 12 months was borderline statisti-
cally significant (P = .06). Abbreviations: CSB+, corn-soy blend plus; RUSF, ready-to-use supplementary food.
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groups. Additional outcomes measured in our study, including
food insecurity, general health perception, quality of life, and
household wealth index, did not differ significantly between
the study groups over time.

CD4 cell count correlates highly with progression of HIV dis-
ease and is the main surrogate marker for immunologic func-
tion [30, 31]. It is used clinically in monitoring ART,
determining the risk for opportunistic infections, and assessing
prognosis [30–32].Although an increase in CD4 cell count over
time is expected on ART, there is biologic plausibility to the hy-
pothesis that nutrient-dense supplements could result in an in-
cremental improvement in immune function over CSB+, even
in the absence of weight gain, particularly if the effect was relat-
ed to the micronutrient benefits of RUSF. Selenium, for exam-
ple, was associated in one study with small improvements in
CD4 cell count compared to placebo in patients with HIV infec-
tion [33]. In our study, although CD4 cell counts were nearly
identical across groups at baseline and after 6 months, the
RUSF group had notably, but not statistically significant, higher
CD4 cell counts at 12 months. It is possible that our study was
underpowered to detect a statistically significant difference of
this size, as only 356 (68%) subjects had a CD4 cell count avail-
able for analysis at 12 months. Given the potential important
implications of an effect on CD4 cell count, we believe that
this finding merits further investigation.

BMI is a screening measure that uses weight and height to
estimate body fatness, with measures <18.5 considered under-
weight, 18.5–24.9 normal weight, and >25.0 overweight. In a
randomized study in underweight adults with HIV infection
in Malawi, RUTF was associated with better BMI and lean
body mass outcomes compared with CSB [15]. Other studies
have demonstrated the effectiveness of RUTF as a treatment
for wasting in patients with HIV [14, 34]. In our study, food in-
security was very high, but median BMI in both study groups
was within the normal range. To our knowledge, this is the
first study that compares RUSF to CSB+ in a cohort of patients
with HIV infection in which food insecurity rather than wasting
is the primary vulnerability. We found no particular benefit to
RUSF compared to CSB+ in these patients.

This study has several limitations. Only 68% of participants
had CD4 counts available at the 12-month follow-up time
point, reducing power to detect a difference in this measure.
This was largely due to programmatic challenges at the study
sites related to the availability and functionality of CD4 testing
machines. The study began enrollment 6 months after a major
earthquake in Haiti in 2010 and 4 months before a massive
cholera epidemic began in the region. Although the study pro-
ceeded per protocol, these disasters had an impact on the health
system in which the study took place [35].Because consumption
of the food ration was not observed, we cannot be sure of what

Table 3. Differences in Change in Study Outcomes at 6 and 12 Months, by Food Ration Type

Outcome
6-mo Estimate

(95% CI) P Valuea
12-mo Estimate

(95% CI) P Valueb

CD4 cell count (square root) n = 379 n = 356
RUSF 18.1 (17.4–18.8) .82 19.9 (19.1–20.8) .10

CSB+ 18.0 (17.2–18.8) 19.1 (18.0–20.1)

Body mass index (inverse square root) n = 468 n = 453
RUSF 0.215 (.213–.217) .16 0.212 (.210–.214) .52

CSB+ 0.215 (.212–.217) 0.210 (.208–.212)

General health perceptions score n = 435 n = 438
RUSF 49 (46–51) .28 52 (49–54) .55

CSB+ 46 (43–48) 52 (49–55)
Suboptimal adherence n = 435 n = 438

RUSF 16% (12–21) .61 19% (14–24) .52

CSB+ 18% (13–24) 17% (12–22)
Little to no hunger n = 434 n = 437

RUSF 14% (10–19) .10 15% (11–20) .70

CSB+ 9% (6–14) 14% (10–20)
Wealth index n = 431 n = 437

RUSF 1.30 (1.22–1.38) .05 1.41 (1.33–1.50) .26

CSB+ 1.22 (1.14–1.31) 1.37 (1.29–1.45)

Abbreviations: CI, confidence interval; CSB+, corn-soy blend plus; RUSF, ready-to-use supplementary food.
a For difference in 0–6 mo change by group.
b For difference in 0–12 mo change by group.
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happened to the food once it was given to participants. Foods
are generally shared within households and may be allocated
differently within the household based on a number of factors
[7, 36]. CSB+ is not as distinguishable from the family food
stock as RUSF is, and this difference in packaging may confer
a special status to RUSF such that it may be less likely to be
shared by the index patient. Qualitative studies currently
under way with the subjects of this study may help to further
elucidate the personal as well as intra- and extra-household
use of food rations. Finally, our study targeted individuals for
enrollment who had been on ART for <2 years, but despite
this, the median CD4 count of the cohort was not as low as
in other study settings [9, 14]. This may be because the study
occurred in a well-established HIV program in which cases of
HIV infection are increasingly diagnosed before advanced dis-
ease occurs [37].

CONCLUSIONS

In this randomized study of food-insecure individuals living
with HIV infection on ART in rural Haiti, improvements
were observed in CD4 cell count, BMI, general health percep-
tions, adherence to ART, and household wealth index over
time, regardless of food ration type. We found no significant
benefit to using a peanut-based RUSF ration compared to the
less expensive CSB+ ration in terms of study outcomes. Al-
though CD4 cell counts were higher in the RUSF group than
the CSB+ group at 12 months, this difference was not statisti-
cally significant. Missing CD4 cell counts at 12 months resulted
in lower than anticipated power for this outcome. Further com-
parison of RUSF and CSB+ in HIV programs is warranted, par-
ticularly to determine the impact of such supplements on CD4
cell count and to determine what subgroups, if any, might ben-
efit preferentially from the use of one ration type over the other.

Supplementary Data

Supplementary materials are available at Clinical Infectious Diseases online
(http://cid.oxfordjournals.org/). Supplementary materials consist of data
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sole responsibility of the authors. Questions or messages regarding errors
should be addressed to the author.
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