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Abstract.  Drug-dosing recommendations for visceral leishmaniasis (VL) treatment are based on the patients’ weight
or age. A current lack of demographic and anthropometric data on patients hinders (1) the ability of health providers to
properly prepare for patient management, (2) an informed drug procurement for disease control, and (3) the design of
clinical trials and development of new drug therapies in the different endemic areas. We present information about the
age, gender, weight, and height of 29,570 consecutive VL patients presenting to 20 locations in six geographic endemic
regions of Brazil, East Africa, Nepal, and India between 1997 and 2009. Our compilation shows substantial heterogeneity
in the types of patients seeking care for VL at the clinics within the different locations. This suggests that drug develop-
ment, procurement, and perhaps even treatment protocols, such as the use of the potentially teratogenic drug miltefosine,

may require distinct strategies in these geographic settings.

INTRODUCTION

Visceral leishmaniasis (VL), caused by Leishmania dono-
vani in South Asia and East Africa and L. infantum in Latin
America (where it is also known as L. chagasi) and the
Mediterranean basin, kills approximately 51,000 people every
year,! with an estimated incidence of 500,000 new cases a
year.>? About 90% of all cases worldwide are limited to five
countries: India, Nepal, Bangladesh, Sudan, and Brazil.

In the poorest communities of these endemic countries, VL
is a leading cause of illness*® and economic distress to fami-
lies.”> VL is often associated with malnutrition, which is also
a symptom of more severe infection and a major risk factor
for poorer clinical and treatment outcomes.”*" The precise
mechanisms of the interaction between VL and malnutrition
are not well-understood,"”? partly because of limited epide-
miological data on patient populations. This lack of basic
information on VL, particularly demographic and anthropo-
metric data, hinders (1) the ability of health providers to prop-
erly prepare for patient management, (2) an informed drug
procurement for disease control, and (3) the design of clinical
trials and development of new drug therapies in the different
endemic areas. When available, data often represents single
health clinics or small populations.!?20-22-23

Current treatment options for VL include antimoni-
als (sodium stibogluconate and meglumine antimoniate),
Paromomycin (Gland Pharma Limited, Hyderabad, India),
amphotericin B deoxycholate, Liposomal amphotericin B
(AmBisome® Gilead, Foster City, CA, USA), and Miltefosine
(Impavido® Paladin Labs Inc, St Laurent, Québec, Canada).

*Address correspondence to Piero L. Olliaro, Special Programme
for Research and Training in Tropical Diseases (TDR), World Health
Organization, Avenue Appia 20, 1211 Geneva 27, Switzerland. E-mail:
olliarop@who.int
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None of these treatments are ideal. Antimonials, the mainstay
of VL treatment for decades, have reduced efficacy in India.
AmBisome is expensive (even at the reduced price negotiated
between the World Health Organization [WHO] and the man-
ufacturer). Paromomycin requires 3 weeks of injections, and
miltefosine is teratogenic in rats and potentially teratogenic in
humans, expensive, and requires 4 weeks of oral treatment.>?
Anthropometric and demographic data are also important,
because some VL drugs are expensive (liposomal amphoteri-
cin B [AmBisome| and miltefosine), come in different dosage
strengths (miltefosine), or have risks for some patient groups
(e.g., women of reproductive age for miltefosine). Because
drug dosing is largely based on either age or bodyweight,
population data are needed to help control programs make
recommendations.

METHODS

Study objectives. We collected and analyzed basic demo-
graphic and anthropometric data to characterize VL patient
populations in different endemic regions.

Patient populations. Basic anthropometric data (age, gender,
weight, and height) were obtained from 29,750 consecutive VL
patients presenting to 20 local clinics in six geographic endemic
foci (Figure 1): Teresina, Piaui, Brazil (tertiary referral hospi-
tal); Gedaref, Sudan (rural hospitals); Upper Nile/Southern
Sudan (primary healthcare centers and rural hospitals); Pokot
region of the Uganda—Kenya border (rural hospital); Nepal
(tertiary referral hospital); and Bihar, India (primary health
care centers, one district hospital, and one private clinic).
Data were obtained by the Instituto de Doencas Tropicais
Natan Portella, Médecins Sans Frontieres (MSF) Operational
Centers Amsterdam, Barcelona—Athens, and Geneva, B. P.
Koirala Institute of Health Sciences, and Muzaffarpur, Bihar
field site of Banaras Hindu University, India.
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FIGURE 1.

Patients were diagnosed through clinical suspicion (fever
and splenomegaly), and confirmation was made through
diagnostic tests, either one or a combination of serology
(direct agglutination test or rapid test) and bone marrow/
lymph node/spleen aspirate.

Demographics. For each location, we reported the male
to female distribution and ratio as well as the percentage of
women of reproductive age (1542 years old) of the total VL
patient population. Age, weight, and height were summarized
by location and indicated as means with standard deviation
(SD) as well as medians and associated interquartile ranges
(IQR). We also calculated the percentage of the population
< 5 and < 15 years of age to better understand the makeup of
the childhood population.

Anthropometric and nutritional analysis. Calculations were
done for the following three age groups: children under 5
years, children and adolescents between 5 and 19 years, and
adults 19 years and older. For children under 5 years, we used
the WHO Child Growth Standards?’ derived from the WHO
Multicenter Growth Reference Study (MGRS)? to calculate
the percentage of patients within each VL patient population
that would be classified as (1) low weight for age (indicative
of underweight), (2) low height for age (reflecting stunting
and long-term restriction of a child’s growth potential), and
(3) low weight for height (an indicator of the level of wast-
ing or acute malnutrition). The population health metric for
underweight/stunting/wasting is calculated as the percent-
age of the population with weight for age, height for age,
and weight for height more than -2 SD away from the WHO
Child Growth Standards median. Severe underweight/stunt-
ing/wasting are defined as more than -3 SD away from the
WHO Child Growth Standards median.

Growth reference data for assessing children and adoles-
cents between 5 and 19 years of age are also available from
the WHO. With these standards, we could calculate weight for
age, height for age, and body mass index (BMI) for age. Values
that are more than -2 and -3 SD away from the median of
the growth reference data define underweight, stunting,
and wasting (measured using BMI in this age cohort) and

Data sources.

severe underweight, stunting, and wasting, respectively.” The
standard definition of wasting by the WHO includes all indi-
viduals with edema (information that we do not have in our
database). For adults 19 years or older, we assessed their nutri-
tional status using international classifications of adult malnu-
trition according to the WHO Global Database on Body Mass
Index.®

Data management and statistical analysis. Deidentified
databases were received in the format of Excel spreadsheets.
Databases were then cleaned, queried, and merged using
STATA/MP version 11 (StataCorp Ltd., College Station, TX).
The results of the nutritional status for children under the age
of 5 years were computed in SAS system version 9.1.3 (SAS
Institute, Cary, NC) using a macro provided free of cost by
the WHO.3' A similar macro, also from the WHO, was used
to assess children and adolescents between 5 and 19 years of
age.” For adults 19 years and older, we used the international
classification of adult malnutrition according to BMI calcu-
lated in STATA.

Age, weight, height, BMI, and Z score data were compared
between geographical locations. Because some of the param-
eters investigated are skewed, we calculated Z scores to stan-
dardize the data with regard to a reference WHO population.
The analyses were also repeated using a non-parametric test.
The one-way analysis of variance (ANOVA) applied to ranks
is equivalent to the Kruskal-Wallis k-sample test, but it gener-
ates F-test values that are often better than the approximation
used by the Kruskal-Wallis test. This test can be extended to
other rank scores.®* Savage scores are powerful for comparing
scale differences in exponential distributions or location shifts
in extreme value distributions.* Therefore, savage scores were
calculated, and the parametric test was carried out with a gen-
eral linear model, allowing for a post-hoc comparison of mar-
ginal means with a Tukey adjustment for multiplicity. Because
results were similar, only Z scores are presented here.

Ethics. Only completely deidentified data were received.The
Institutional Review Board at the University of Pennsylvania
approved the collection and analysis of the deidentified data
described within.
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RESULTS

The male to female distribution by location is shown in
Table 1. In all locations, there were more males than females,
with an overall ratio of 60 to 40. Anthropometric measure-
ments were available for most patients (Table 2), although
information about some patients was missing regarding age
(N = 151), gender (N = 176), weight (N = 506), or height
(N = 6,539). The populations’ distribution of age (Figure 2
and Table 2), weight (Figure 3 and Table 2), and height
(Table 2) differed statistically between locations and within
continents.

The percentage of women of reproductive age (15-42 years)
of the total VL patient population in each location was 6.2%
in Brazil, 9.7% in Gedaref (Sudan), 18.6% in Upper Nile/
Southern Sudan, 10.2% in Pokot, 26.3% in Nepal, and 17.2%
in Bihar (India).

For consideration of childhood populations that may be rel-
evant to both drug development and procurement, we also
present the percentage of each VL patient population under
the age of 5 and 15 years, respectively: 47.6% and 59.2% in
Brazil, 30.0% and 69.2% in Gedaref, 25.9% and 58.5% in
Upper Nile/Southern Sudan, 18.4% and 63.2% in Pokot, 6.4%
and 33.5% in Nepal, and 10.2% and 48.5% in Bihar.

We compared the age distribution, using means and SD, in
each population and found that age was significantly higher in
Bihar and Nepal than in the Pokot region, Sudan, and Brazil
(P < 0.0001), significantly higher in Nepal than in Bihar
(P < 0.01), and significantly lower in Gedaref and higher in
Upper Nile/Southern Sudan than in Pokot (P < 0.0001). We
also compared the distribution of weights and found that
the weight was significantly higher in Nepal than in Bihar,
and both were higher than in Pokot, Sudan, and Brazil
(P < 0.0001), not different in Pokot and Upper Nile/Southern
Sudan from those in Brazil, significantly lower in Gedaref
than in Pokot (P < 0.0001), and significantly higher in Upper
Nile/Southern Sudan than in Gedaref (P < 0.0001). Height was
not included in the databases from the providers of one site
in India (Banaras Hindu University) and the Pokot region.
Height was significantly higher in Bihar, Nepal, Gedaref, and
Upper Nile/Southern Sudan than in Brazil (P < 0.0001), signif-
icantly higher in Nepal than in Bihar (P < 0.0001), and signifi-
cantly higher in Upper Nile/Southern Sudan than in Gedaref
(P <0.0001).

Nutritional status for the three age categories is presented
in Tables 3-5. In a well-nourished population, there are almost
no children characterized as more than —3 or -2 SD (Z scores)
away from the median. Moderate to severe malnutrition
was observed across all locations in our database, although
the percentage varied considerably across each VL patient

TaBLE 1
Male to female distribution by location

Male patients Female patients Male/female ratio

Brazil 827 (65%) 439 (35%) 1.9
Gedaref, Sudan 4,587 (61%) 2,903 (39%) 1.6
Upper Nile/

Southern Sudan 6,931 (54%) 5,864 (46%) 12
Pokot 1,689 (69%) 762 (31%) 22
Nepal 748 (57%) 563 (43%) 1.4
Bihar, India 2,381 (57%) 1,700 (41%) 1.4
Total 17,163 (58%) 12,231 (41%) 1.4

Note that values not equal to 100% are because of missing data.
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Distributions of age, weight, and height by location
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FiGure 2. Population pyramids of age and gender by location. Horizontal lines indicate reproductive age (15-42 years).

population. Brazil is distinct, with very low ranges of severe
malnutrition for all ages. For example, the percentage of
patients severely malnourished under 5 years was 4.6% com-
pared with 19.5% in Gedaref, 39.3% in the Upper Nile region
in Southern Sudan, 27.9% in Nepal, and 14.9% in Bihar.

For children under the age of 5 years (Table 3), the weight
for height (the main indicator for this age group represent-
ing acute wasting) and height for age (representing non-opti-
mal or stunted growth) were significantly lower (P < 0.01)
in Bihar, Nepal, Gedaref, and Upper Nile/Southern Sudan
than in Brazil and significantly lower in Upper Nile/Southern
Sudan than in Gedaref (P < 0.0001). The weight for age was
significantly lower in Bihar, Nepal, Pokot, Gedaref, and Upper
Nile/Southern Sudan than in Brazil (P < 0.0001). The weight
for age Z score was not different between Gedaref, Upper
Nile/Southern Sudan, and the Pokot region. For children and
adolescents aged between 5 and 19 years (Table 4), we found
the same trends for weight for age (P < 0.0001) and height for
age (P < 0.0001). BMI for age, the main indicator of health
status for this age group, followed the same general trend.
The BMI for age was significantly lower in Bihar, Nepal,
Gedaref, and Upper Nile/Southern Sudan than in Brazil
(P < 0.0001), significantly lower in Nepal than in Bihar
(P < 0.01), and significantly higher in Upper Nile/Southern
Sudan than in Gedaref (P < 0.0001). Adult nutritional sta-
tus (> 19 years of age) assessed by BMI followed a similar
trend (Table 5). BMI was significantly lower in Bihar, Nepal,
Gedaref, and Upper Nile/Southern Sudan than in Brazil
(P < 0.0001), significantly lower in Nepal than in Bihar
(P < 0.01), and significantly higher in Upper Nile/Southern
Sudan than in Gedaref (P < 0.01).

DISCUSSION

This information is useful for designing and developing
drugs and drug formulations as well as for optimizing their use.
In malaria, demographic and anthropometric information

has been used to calculate the optimal tablet strengths
for artesunate-amodiaquine fixed-dose coformulation® and
inform dosing recommendations by the WHO.* However,
although there are clearly important differences between
geographically different populations of patients, in any one
area, the cross-section defined may change over time with the
stage of the outbreak, distribution of care, and influence of
drugs on the parasite.

A methodological challenge emerges in the calculation and
interpretation of our findings, particularly around nutritional
status. First, these calculations represent a cross-sectional
analysis of patient data across varying time periods from
1997 to 2009. As such, the nutritional status of the different
VL patient populations may vary according to seasonal and/
or other external factors such as conflict or famine. Perhaps,
the most central challenge is the lack of appropriate locally
tailored reference populations from which we are able to com-
pare our VL patient populations to truly know if our patients
differ substantially. In our search of the literature for statisti-
cal models to adjust for this limitation, we found articles that
draw into question the WHO standards for overweight pop-
ulations in Asia.”’” However, we only found one paper that
proposed a statistical model to develop regional- or national-
growth distributions from mixed data sources and countries
in less-developed settings, where VL is endemic, that could
be used to assess malnutrition/stunting/wasting.*® This study,
however, used a mixture of public and private data and was
only limited to Asian countries. The data to develop the ref-
erence distributions to compare our African and Brazilian
VL patient populations are not readily available. The use of
Demographic Health Survey data is also limited, because the
Sudanese patient population would remain incomparable. As
such, although we recognize that the WHO standards are not
fully optimal to assess all VL patient populations (such as the
Nilotic population in the southern part of Sudan), we are lim-
ited by data availability to develop better standards. Because
the surveys necessary to develop locally tailored data are not
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Figure 3. (A-C) Smoothed frequency distributions of bodyweight
(in kg). This figure shows the population distributions of body weight
for each patient population combined (A) and by gender, (B) males
and (C) females.

readily available, we use the WHO standards in our analysis.
A further limitation is that there are many patients for whom
we are missing data for height. Although this tended to be site-
or clinic-specific, there is a possibility that there is a structure
or pattern in the missing height data that, if available, may
result in different nutritional breakdowns.

The countries contributing to this study constitute about
90% of the world’s burden of VL, but they are not repre-
sented in the database according to their relative disease bur-
dens. For instance, Southern Sudan, with 12,795 patients in the
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database, corresponds to 43% of the total, whereas India only
contributes 14% but actually represents approximately 2.5%
and 66% of the total number of VL cases occurring yearly,
respectively.® Nonetheless, this database represents a cross-
sectional picture of a number of VL patient populations in
these settings; it is large, uses routine data, and is without the
selection bias of patients enrolled in clinical trials.

Our data show some important points about affected popu-
lations in VL-endemic areas. We found significant differences
across countries in population structure (as represented by
age and sex distribution) and nutritional status. These differ-
ences are probably best explained by an interplay of social,
economic, demographic (e.g., each country and region is in
a different stage of the demographic transition), host, and
parasite factors. More male than female patients presented
to the clinics at all locations. The male to female ratio var-
ied across sites from 1.2 (Upper Nile/Southern Sudan) to 2.2
(Pokot region). This has been reported previously.!*20:22-25 Tt is
unclear whether this is because of factors such as increased
exposure, vulnerability, or health-seeking behavior (it is pos-
sible that male patients are more likely to present to health
centers for care) and how these factors vary in the differ-
ent epidemiological and cultural settings. Populations were
younger in Latin America than in Africa and South Asia. In
addition to the population demographics, access to health
services, exposure to risk factors, parasite species, and trans-
mission patterns might also play a role in these age, weight,
and nutritional profiles. The bimodal distributions that we
observe are puzzling; they likely reflect either different expo-
sure level throughout life or different health-seeking behav-
iors. A better understanding of these parasite, human, and
social components is central to developing and targeting
interventions for VL.20¥

Women of reproductive age (15-42 years of age) consti-
tute variable proportions of the total VL patient populations
(from 6.2% in Brazil to 26.3% in Nepal). This information is
important for selecting an appropriate treatment and risk-
monitoring strategy to protect this vulnerable and under-
researched group. In particular, wide-scale deployment of
miltefosine in the Indian subcontinent in the context of the
VL elimination program must consider the practicalities, feasi-
bility, and costs of ensuring contraception for a very large pro-
portion of patients. In situations where contraception is not
feasible, appropriate alternative regimens must be considered.
Therefore, areas with high proportions of women of repro-
ductive age should carefully consider the place of miltefosine-
based regimens in their treatment protocols.

Severe malnutrition is frequent not only in South Asia but
also in East Africa, but it is uncommon in Brazil. Severe under-
weight, stunting, and wasting (acute malnutrition) are present
across all ages. For instance, severe underweight (low weight
for age) was extremely common in Nepalese and Indian chil-
dren under 5 years (44-46%) but also in Sudan (30-33%).
In Nepal, India, and Gedaref, 25-38% children have severe
stunting (low height for age). Acute malnutrition (low weight
for height) was most common in Southern Sudan (39%) and
Nepal (28%). Data on older children, adolescents, and adults
follow a similar pattern.

Malnutrition and VL are interconnected health problems.
It is difficult to evaluate to what extent malnutrition is either
a risk factor or the result of VL. Regardless of the causes of
malnutrition (and our inadequate grasp thereof), malnutrition
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TABLE 3
Nutritional indicators (< 5 years; 0-60 months)

Percentage (95% CI) Z scores
Indicator Population location N >-3SD >-2SD Mean SD
Weight for age Brazil 603 4.0 (23,5.6) 153 (12.3,18.2) -0.70 1.28
Gedaref, Sudan 2,499 32.9 (31.0,34.8) 60.1 (58.2,62.1) -2.36 1.42
Upper Nile/Southern Sudan 3259 29.6 (28.0,31.2) 532 (51.5,54.9) 212 1.46
Nepal 70 443 (31.9,56.6) 64.3(52.3,76.2) -2.58 1.48
Bihar, India 416 45.7 (40.8,50.6) 68.8 (64.2,73.3) -2.67 1.25
Height for age Brazil 528 7.6 (5.2,9.9) 20.1 (16.6,23.6) -0.91 1.43
Gedaref, Sudan 2,464 26.5(24.7,28.3) 50.0 (48.0,52.0) -1.98 1.60
Upper Nile/Southern Sudan 2,916 9.2(8.1,10.2) 22.8(21.2,24.3) -0.59 1.88
Nepal 69 24.6 (13.7,35.5) 50.7 (38.2,63.2) -1.81 1.79
Bihar, India 191 38.2 (31.1,45.4) 64.4 (57.3,71.5) -2.48 1.64
Weight for height Brazil 525 4.6 (2.7,6.5) 13.0 (10.0,15.9) -0.32 147
Gedaref, Sudan 2,450 19.5(17.9,21.1) 45.2 (43.2,47.2) -1.89 1.29
Upper Nile/Southern Sudan 2,730 39.3 (37.4,41.1) 65.9 (64.1,67.7) 251 135
Nepal 61 27.9 (15.8,39.9) 52.5(39.1,65.8) -2.05 1.68
Bihar, India 195 14.9 (9.6,20.1) 33.8 (26.9,40.7) -1.37 1.46

has an important effect on patients’, outcome and hence, pro-
gram planning. Therefore, documenting malnutrition is impor-
tant. Ideally, both preventive nutritional programs for the
general population as well as supplementary and therapeu-
tic feeding interventions for VL patients should be in place
in VL-endemic areas. Nutritional interventions for VL have
long been integrated within the treatment centers of MSF
in an effort to improve treatment outcomes. An example of
other possible ways to improve integration might include the
supplementation of nutritional interventions (e.g., vitamin A)
to mass distribution programs of fine-mesh impregnated bed
nets against VL. Nutrition should be adequately addressed
in the public sector as well. Also, it cannot be excluded that
vulnerability to infection and consequent impact of anthropo-
metrics (nutritional status) may also differ because of parasite
differences in each region. This is a hypothesis that deserves
further investigation.

Because all current drug therapies are dosed on the basis of
bodyweight and may have use restrictions depending on age
and gender (e.g., miltefosine in women of reproductive age),
the combination of different parasite and population charac-
teristics may lend to different treatment strategies and drug

needs in different locations.**> Recently, a campaign to elimi-
nate VL in the Indian subcontinent has begun. With increas-
ing access to therapy, local anthropometric data are integral to
preparing and sustaining these efforts. These data can inform
drug procurement, including direct and indirect costs such as
those related to injectable devices and female contraception.
At present, the demand for VL drugs is limited, and therefore,
production is irregular and can face long delays.” This patient
database allows the calculation of population-tailored drug
costs and volumes in addition to more precise estimations of
demand (and hence, negotiated prices) at both national and
international levels. Such data are integral to preparing and
sustaining drug delivery efforts as elimination campaigns
evolve.

These results should be interpreted in light of the different
stages of the demographic transition of these countries, which
is more advanced in Brazil, India, and Nepal than in sub-Saha-
ran Africa. In spite of its limitations, this database represents
a clear step in the positive direction of systematically col-
lecting and sharing data that can inform both policy makers
and drug development initiatives. We eagerly seek to expand
this working database to refine our knowledge of these and

TABLE 4

Nutritional indicators (5.0-19 years)

Age group

Percentage (95% CI)

Indicator Population location years) N >-3SD >-2SD Mean SD
Weight for age* Brazil 5-10 106 3.8(0.0,7.9) 20.8 (12.6,28.9) -1.25 1.03
Gedaref, Sudan 1,600 18.4 (16.4,20.3) 45.6 (43.1,48.0) -1.93 1.22

Upper Nile/Southern Sudan 2,371 20.5(18.8,22.1) 43.3 (41.3,45.3) -1.86 1.36

Nepal 149 50.3 (42.0,58.7) 77.2 (70.1,84.3) -2.92 1.33

Bihar, India 1,020 41.6 (38.5,44.6) 67.6 (64.7,70.6) -2.57 1.25

Height for age Brazil 5-19 152 53(14,9.1) 22.4(15.4,29.3) -1.19 1.05
Gedaref, Sudan 3,016 5.7 (4.9,6.5) 20.3 (18.9,21.8) -0.95 1.31

Upper Nile/Southern Sudan 4,386 1.9 (1.5,2.3) 6.9 (6.1,7.6) 0.10 1.45

Nepal 363 17.6 (13.6,21.7) 44.4(39.1,49.6) -1.86 1.28

Bihar, India 951 24.6 (21.8,27.4) 53.5(50.3,56.7) -2.13 1.33

BMI for age Brazil 5-19 151 4.6 (1.0,8.3) 12.6 (7.0,18.2) -0.83 1.14
Gedaref, Sudan 3,003 25.5(24.0,27.1) 57.5 (55.8,59.3) -2.23 1.15

Upper Nile/Southern Sudan 3,956 58.1 (56.6,59.7) 83.3(82.1,84.5) -3.11 1.16

Nepal 351 33.9 (28.8,39.0) 60.7 (55.4,65.9) -2.30 1.36

Bihar, India 953 14.9 (12.6,17.2) 40.4 (37.2,43.6) -1.78 1.15

*Weight for age not calculated for > 10.0 years of age.
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TABLE 5
BMI (kg/m?; age > 19.0 years)
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Severe thinness:
BMI < 16.0

Mild thinness:
BMI =17-18.49

Moderate thinness:
BMI = 16.0-16.99

Underweight:
BMI < 18.50

Normal range:
BMI = 18.50-24.99

Median
(25,75 percentiles)

Population location N Mean (SD) % (N) % (N) % (N) % (N) % (N)
Brazil 351 20.8(2.8) 21(18.8,22.7)  3.7(13) 3.9 (14) 13.7 (48) 21.4 (75) 78.6 (276)
Gedaref, Sudan 1,857 18.1(5.6) 17.8(16.2,19.4) 21.8 (404) 14.5 (269) 25.7(477)  61.2 (1,150) 38.2 (709)
Upper Nile/Southern Sudan 3,893 159 (6.7) 15.5(14.3,16.9) 59.7 (2,325) 17.4 (678) 15.5(602)  92.6 (3,605) 7.4 (287)
Nepal 603 17.3(2.4) 17.1(15.8,18.8) 29.2(176) 18.7 (113) 23.4(141)  71.3(430) 28.7 (173)
Bihar, India 994 182 (2.5) 18 (16.6,19.4) 15.4 (153) 15.4 (153) 29.2 (290) 60 (596) 40 (398)
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