
By Vijaya Juturu, PhD, FACN

Millions of people are dying
from human immunodefi-
ciency virus (HIV). The virus

damages the immune system and leads
to AIDS (acquired immunodeficiency
syndrome) within 10 years. Joint United
Nations Programme on HIV/AIDS
(UNAIDS)/World Health Organization
(WHO) (2006) estimated that 39.5 mil-
lion people are living with HIV world-
wide. It was estimated that in the
sub–Saharan region of Africa, 4.3 mil-
lion new infections were reported in
2006 and an increase of 2.8 millions
cases in Eastern Europe and Central
Asia. Since 2004, the infection rates
have risen by more than 50%. It was
observed that 2.9 million people died of
AIDS-related illnesses in 2006 (1–2).
Several aetiological factors contribute to
the increase of HIV.

The prevalence of malnutrition and
nutritional deficiencies highly con-
tribute to the increase of infection rates
and illnesses. Currently, an estimated
167.9 million children under 5 years of
age (i.e., 27.4% of the world’s children)
are still malnourished when measured
in terms of weight for age. This clearly
suggests a significant progress when
compared with the 198.6 million chil-
dren—a prevalence of 36.4%—who
were malnourished in 1975. Protein-
energy malnutrition was a causative fac-
tor in 5.1 million of these deaths (i.e.,

49%). Malnutrition affects all age
groups across the entire lifespan and
has a profound influence on develop-
ment, growth, morbidity, mortality,
physical and mental capacity (1). 

Micronutrients and HIV 
Micronutrients are essential for human
metabolism. They act as cofactors in the
metabolic activation to enhance
enzymes and hormone metabolism.
Micronutrient deficiencies may occur
due to malabsorption, altered metabo-
lism, gut infection, and altered gut bar-
rier function. Supplementation with
some micronutrients may be helpful in
the pre-existing deficiency state. 

Evidence shows that oxidative stress
enhances loss of immune function and
activates HIV replication. There are
reports showing signficant correlations
between selenium (Se) and zinc status
and HIV disease progression and mor-
tality (3). Selenium is known to be
essential for cellular immunity and
required to counter the increased lipid
peroxidation caused by drug abuse and
malnutrition. Micronutrients may affect
the progression of HIV infection, sexual
HIV transmission, mother-to-child HIV
transmission during pregnancy, and
morbidity due to common and oppor-
tunistic infections in HIV-infected indi-
viduals. 

Recent studies have shown that sele-
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nium deficiency was profoundly associ-
ated with decreased survival in HIV-1
disease, with a relative risk of 10.8,
p<0.002 (4–5)

Selenium: an essential trace
mineral
Selenium is an essential trace mineral
for human health and disease. Selenium
is important to act on antioxidant
enzymes. It is an essential element
important for muscular function, cardiac
function and preventing free radical
damage. Se is involved in the activities
of enzymes involved in carbohydrate,
protein and lipid metabolism. The
antioxidants may enhance T- and B-
lymphocyte proliferation, decrease the
release of lactic acid into the blood-
stream, and enhance mitochondrial
energy production. This process will
prevent cell apoptosis, which may be

secondary to the increased oxidative
stress found in HIV infection (with or
without nucleoside reverse-transcription
inhibitor therapy) (6–8). Nutritional
doses of selenium (about 40–100
mcg./day in adults) maximize antioxi-
dant selenoenzyme activity and may
enhance immune system function, and
carcinogen metabolism. At pharmaco-
logical doses (about 200–300 mcg./day
in adults) the formation of selenium
metabolites, especially methylated
forms of selenium, may also exert anti-
carcinogenic effects and antiviral
effects.

Oxidative stress, free radicals and
selenium
Oxidative stress is the damage to cells
caused by oxidation. Oxidative stress is
the production of reactive oxygen
species, which include free radicals and
peroxides. Oxidative stress interacts with
free-radical molecules within the cell,
which can cause oxidative damage to
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Table 1. Biological functions of selenium

■ Promotes normal body growth

■ Considerable degree of protection
against free radicals

■ Enhances insulin-glucose 
metabolism 

■ Enhances fertility

■ Encourages tissue elasticity 

■ A potent antioxidant that naturally
reduces the retention of toxic metals
in the body

■ Crucial for the proper functioning of
the heart muscle 

■ Help the body fight cancer

(Selenium, from page 1)

■ Inhibits glycosylation

■ Suppresses apolipoprotein serum
levels

■ Decreases homocysteine serum 
levels

■ Reduces mitochondrial oxidative
stress

■ Protect against thrombosis

■ Maintains microcapillary perfusion

■ Essential for normal functioning of the
immune system and thyroid gland

■ Promotes myocardial selenium 
content

■ Improves GPX mRNA expression
during myocardial ischemia/
reperfusion I/R 

■ Defends against free radical 
superoxidizing damages to the 
myocardium



proteins, membranes and genes. This
damage has been implicated in the cause
of certain diseases and has an impact on
the body’s aging process. More severe
oxidative stress can cause cell death and
can trigger the apoptosis, and more
intense stresses causing necrosis of the
tissues. Free radicals are natural by-prod-
ucts of oxygen metabolism that may con-
tribute to the development of chronic dis-
eases such as cancer and heart disease
(9–10). Selenium is an essential compo-
nent of the selenoprotein in glutathione
peroxidase (GPx), an antioxidant enzyme
that protects cells against oxidative dam-
age caused by peroxides and free radi-
cals. Gluathione peroxidase (GPx) is a
selenium-dependent enzyme. At low lev-
els of selenium, there is a correlation
between GPx and selenium status. GPx
levels provide a more accurate reflection
of selenium status. Selenium not only
scavenges reactive oxygen species of free
radicals, but also regulates nuclear factor
activities within the cells and may inhibit
the release of inflammatory cytokines.

Selenium as an anti-oxidant
An antioxidant is a chemical that reduces
the rate of oxidation reaction and reduces
the generation of free radicals and pro-
tects the cellular system. Antioxidants
prevent the oxidative stress and reduce
the chemical reactions caused by oxida-
tive stress in the cell and prevent the
damage to the tissues. These antioxidants
include glutathione and ascorbic acid and
are substrates for enzymes such as perox-
ides and oxidoreductases.

Antioxidants are available as dietary
supplements and also available in all
food groups. Studies have suggested
that antioxidant supplements have bene-
fits for health (11). But a few other
studies did not demonstrate the benefits
based on the formulations tested and the
study population. The antioxidant prop-
erties of selenium may help to prevent
cellular damage from free radicals and
oxidative stress. Selenium may also
help to regulate thyroid function and
play a role in the immune system [12].
Table 1 shows the biological functions
of selenium for human health and dis-
ease.

Selenium sources
Soil: Plant foods are the major dietary
sources of selenium in most countries
throughout the world. The content of
selenium in food depends on the seleni-
um content of the soil. For example,
researchers know that soils in the high
plains of northern Nebraska and the
Dakotas have very high levels of seleni-
um and their intakes are also high (13). 

Food: Selenium content in foods can
vary. Food selenium is related to protein
content in the diets and geographical ori-
gin. Selenium is incorporated into pro-
teins to make selenoproteins, which are

important antioxidant enzymes. Fruits
and vegetables have very low protein
content, hence very low selenium con-
tent. Cooking may not cause loss of sele-
nium, but up to 23% loss was reported
when cereals were dry-heated, and a few
vegetables lost even more selenium (14).
High selenium content was observed in
nuts. For example, Brazil nuts had higher
selenium content than other nuts.
Selected food sources containing seleni-
um are provided in Table 2.

Water: Selenium levels are less than

3Positive CommunicationSpring 2007

(See Selenium, page 15)

Table 2. Food sources of selenium

Food Micrograms % DV*

Brazil nuts, dried, unblanched, 1 ounce 840 1,200

Tuna, canned in oil, drained, 3.5 ounces 78 111

Beef/calf liver, 3 ounces 48 69

Cod, cooked, dry heat, 3 ounces 40 57

Noodles, enriched, boiled, 1 cup 35 50

Macaroni and cheese (box mix), 1 cup 32 46

Turkey breast, oven-roasted, 3.5 ounces 31 44

Macaroni, elbow, enriched, boiled, 1 cup 30 43

Spaghetti w/ meat sauce, 1 cup 25 36

Chicken, meat only, 1/2 breast 24 34

Bread, enriched, whole-wheat, 2 slices 20 29

Oatmeal, 1 cup cooked 16 23

Egg, raw, whole, 1 large 15 21

Bread, enriched, white, 2 slices 14 20

Rice, enriched, long-grain, cooked, 1 cup 14 20

Cottage cheese, low-fat 2%, 1/2 cup 11 16

Walnuts, black, dried, 1 ounce 5 7

Cheddar cheese, 1 ounce 4 6

Beef chuck roast, lean only, oven-
roasted, 3 ounces 

23 33

*DV = Daily value. DVs are reference numbers based on the recommended dietary
allowance (RDA). The DV for selenium is 70 micrograms (mcg).



By Cade Fields-Gardner, MS, RD; and Mary Schmitz, BS 

Introduction

Characterization of the anthropometric status of a pop-
ulation of children is a common undertaking prior to
program development to determine areas of need. An

example of this type of work can be seen in this report on a
survey completed in the arid Tadresse region of Niger where
famine has been a common feature of the nomadic and semi-
nomadic tribes. 

Background
Niger is a land-locked country in Western Africa bordering
Algeria, Benin, Chad, Libya, Mali, Nigeria and Burkina
Faso. Niger is one of the poorest countries in the world today
(the United Nations Development Fund Index of Human
Development ranks it last). Per capita income is approxi-
mately $100 per year. The population is approximately 12.5
million people with a median age of 16.4 years. Infant mor-
tality rates are an average of more than 118 per 1,000 live
births and approximately 7.5 children are born per woman.
Life expectancy at birth is not quite 44 years of age and the
HIV rate is considered low at 1.2% (about 70,000 people).
The risk for infectious diseases is very high with waterborne
and vector-borne diseases of bacterial and protozoal diarrhea,
hepatitis A, typhoid fever, malaria (in some areas), and
meningococcal meningitis as the greatest threats. The official
language is French with a number of other tribal languages
spoken. The population is primarily Muslim (80%) with
other religions of indigenous beliefs and Christianity (20%).
Literacy levels are low with 26% of men (over 15 years old)
and 10% of women who can read and write. Niger is consid-
ered one of the hottest climates in the world and has 90% of
its labor force involved in agriculture. Drought and locust
infestation caused famine in 2005 (1). 

There were predictions of additional drought and famine
in 2006. To demonstrate the need for emergency relief,
International Relief and Development (IRD) worked with
partners in the four targeted localities to invite families to
bring children under 5 years of age for measurement.
Measures included height and weight and survey items
included date of birth, age (as a cross-check), and recent
problems with diarrhea and/or respiratory symptoms. Results
were evaluated according to conventional indicators and a
composite index of anthropometric failure (CIAF). 

IRD submitted a proposal to initiate a blanket supplemen-
tary feeding program in the Tadresse Region of the Republic
of Niger with the following goal: To provide immediate 
corrective action to reduce levels of severe/moderate 
malnutrition and to avoid increases in serious illness and
death among the children of the nomadic and semi-nomadic

populations of Niger.
Four months of food rations were planned along with crit-

ical non-food items distribution for 691 primary beneficiaries
and their families; a total of approximately 3,445 individuals,
residing in four localities (five sites). The criteria for enroll-
ment included children between 6–59 months of age with
nutritional compromise, women in their third trimester of
pregnancy, and lactating women with children under 6
months of age. Specific outcomes included nutritional recu-
peration for qualifying children and their families, and
reduced infant and child mortality related to poor nutritional
status.

The pre-program activity was conducted to identify target
participants and characterize the general nutrition status of chil-
dren less than 5 years of age who were measured in the four
localities (five sites) targeted.
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Tadresse region of the Republic of Niger pre-program activity:
characterization of the targeted population of children

Local team members conduct a survey in the Tchintaborak
Dispensary.

Mary Schmitz and Maria Tsvetkova assemble with the team and
participants in Garmaga.



Results
Partners in each of the localities issued
an invitation to participate in the meas-
urement at centralized locations. A total
of 703 children were measured as
shown in Table 1.

The findings in the group of children
measured were somewhat unexpected
with the markers of recent and acute
malnutrition more common than mark-
ers of chronic malnutrition. Respiratory
and diarrhea symptoms, which have
been related to child mortality, were
associated with multiple anthropometric
failures.

This sample of children was shown
to be at high levels of compromise for
acute undernutrition, which may require
a more rapid response to reduce the
associated morbidity and mortality
rates. 

The measurement and survey data
was entered into the beta-version of
the new Anthro-2005 Calculator by the
World Health Organization (WHO)
(2). Overall results showed that 31.8%
were underweight (≤-2 WAZ), 30.8%
were wasting (≤-2 WHZ), and 26.4%
were stunted (≤-2 HAZ). The results
were similar for boys and girls with
30.9% vs 32.7% low WAZ, 30.6% vs
31% low WHZ, and 25.3% vs 27.6%
low HAZ values respectively. Results

according to site are shown in Table 2.
The age groups appeared to have dif-

fering pictures of nutritional compro-
mise. Mean weight for length values
showed that children from newborn to 5
months of age were less likely to expe-
rience wasting and slightly less likely to
experience underweight for age. While
wasting was similar across other age
groups, stunting and underweight for
age were most common in the 24-35
month-olds followed by 12-23-month-
olds and slightly more common in the
6-11- and 36-47-month-olds compared
with newborns to 6-month-olds and 48-
59-month-olds. 

This research used the Composite
Index for Anthropometric Failure
(CIAF) categories to better determine
the prevalence of nutrition compro-
mise  (3). The total prevalence of
nutritional compromise by the mutual-
ly exclusive categories of CIAF was
51.6% of the population measured, or
a total of 362/701 evaluated results.
Table 3 shows a summary of the 
categories for CIAF nutritional com-
promise. 

Because respiratory illness and diar-
rhea are associated with malnutrition-
related mortality, survey items on
whether or not the children experienced
these symptoms were recorded. Results
showed that 353 of the 703 children
measured (50.2%) experienced respira-
tory symptoms, and 389 (55.3%) expe-
rienced diarrhea. A total of 267 (38%)
experienced both symptoms. 

Respiratory and diarrhea symptoms
were associated with markers of nutri-

tional status as shown in Table 4. This
table shows the number of children who
experienced the symptom(s) and were
measured at or below the -2 Z value for
each of the standard measures. In paren-
theses the mean of all the children who
experienced the symptom(s) is shown.
Standard evaluation categories that
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Table 1. Localities and 
numbers of children
measured
Site Children Children

<37
months

Garmaga
(+ Kouri)

150 96

In-Ridalane 66 43

Tchinta-
borak

195 119

Tchougass-
Kata

181 118

Fouta 111 71

TOTAL 703 447 (64%)

Table 3. Summary of
results for anthropometric
failure by CIAF

CIAF 
category

Type of
failure

Number
(%)

A No failure 339
(48.4)

B Wasting
only

88 (12.5)

C Wasting
and under-

weight

74 (10.6)

D Wasting,
under-

weight and
stunted

61 (8.7)

E Stunting
and

under-
weight

75 (10.7)

F Stunting
only

52 (7.4)

Y Under-
weight
only

12 (1.7)

Table 2. Standard evaluation results for nutritional compromise
according to site

Site -2 WAZ (# and %) -2 WHZ (# and %) -2 HAZ (# and %)

Garmaga (+ Kouri) 46/149 (30.9%) 55/148 (37.2%) 26/149 (17.4%)

22/66 (33.3%) 22/66 (33.3%) 15/66 (22.7%)

54/195 (27.7%) 46/193 (23.8%) 54/195 (27.7%)

63/179 (35.2%) 67/173 (38.7%) 44/178 (24.7%)

37/110 (33.6%) 22/108 (20.4%) 45/109 (41.3%)

In-Ridalane

Tchintaborak

Tchougass-Kata

Fouta



included weight deficits were most
commonly associated with symptoms.

Table 5 shows a summary of the
symptoms experienced according to
CIAF category. Respiratory symptoms
alone were most common in children
without at least moderate anthropomet-
ric failure and wasting alone. Diarrhea
alone was most commonly seen in wast-
ing and stunting categories, with multi-
ple failures at higher risk for this symp-
tom. A combination of symptoms was
most commonly seen in children with
multiple anthropometric failures. 

Discussion
Acute undernutrition was a more com-
mon finding in this sample of children
than anticipated in a predrought and
famine period, suggesting that more
recent problems of food insecurity may
have affected the results. Nutritional
compromise was prevalent in the popu-
lation measured with 31.8% under-
weight, 30.8% wasting, and 26.4%
stunting. This distribution is somewhat
unusual because most populations with
nutritional compromise may have a
higher prevalence of stunting with a
moderate and lower prevalence of wast-
ing. In contrast, wasting figured quite
prominently and the lowest prevalence
rate was for stunting. No significant dif-
ferences were seen according to gender.
However, the values varied slightly to
significantly according to site with
Tchougass-Kata and Fouta more com-
promised for weight-related failures,
and Tchintaborak more compromised
for height failure. 

According to the CIAF classifica-
tion scheme, the total prevalence rate
of nutritional compromise was 51.6%.
Because CIAF is a set of mutually
exclusive categories, it is likely to pro-
vide a truer picture of the prevalence
rates. Multiple failure categories may
be considered a higher priority for
intervention along with weight-related
failure categories. Multiple failures
were experienced by 30% and weight-
related failure categories were experi-
enced by 34% of children measured. 

Symptoms associated with undernu-
trition and mortality were experienced
by 68% of the children surveyed, and
the types appeared to be associated with
CIAF categories. Both symptoms were
experienced mostly in the multiple fail-
ure categories, while respiratory symp-
toms alone were experienced in children
regardless of nutritional compromise.

New WHO standards were used to
eliminate the potential problems in
comparing old standards that may have
been skewed toward formula-fed infant
and children populations.  

The limitations of the evaluation are
common ones. Partner organizations were
asked to invite communities identified at
risk to bring children to central locations
for the measures to occur. It is possible
that the results are skewed by both the
decision not to participate and the inabili-
ty of more debilitated children or family
members to participate. In addition, it is
difficult to obtain accurate birthdates,
which can affect data evaluation. 

Other limitations of data errors
were limited by employing a single

trained person to conduct all of the
measures and complete data entry. 

Recommendations
While chronic malnutrition in children
less than 5 years of age measured was
an anticipated result, the high preva-
lence of acute malnutrition, high level
of wasting, and multiple anthropometric
failures suggests a more immediate and
higher priority problem in this region.
The presence of symptoms associated
with nutrition-related mortality was
common in the children with multiple
anthropometric failures. While all sites
visited could be classified with a severe
malnutrition prevalence, the
Garmaga/Kouri, In-Ridalane, and
Tchougass-Kata sites should be a priori-
ty for immediate feeding intervention. 

Cade Fields-Gardner, MS, RD, is the
director of services; and Mary Schmitz,
BS, is the international nutrition program
coordinator for The Cutting Edge in
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(Niger, from page 5) Table 4. Summary of nutritional compromise and respiratory 
or diarrhea symptoms according to standard Z value evaluation

Symptom ≤ -2 WAZ ( )* ≤ -2 WHZ ( )* ≤ -2 HAZ ( )*

Diarrhea (n=389)

Respiratory (n=353)

Both (n=267)

140 (-1.6) 139 (-1.6)

119 (-1.4)

98 (-1.6)

120 (-1.5)

95 (-1.6)

109 (-0.9)

88 (-0.7)

71 (-0.9)

Table 5. Symptoms according to CIAF category
CIAF category Respiratroy alone (%) Diarrhea alone (%) Respiratory/

diarrhea (%)

A 50% 15% 36%

B 49% 20% 19%

C 9% 19% 51%

D 11% 27% 61%

E 14% 29% 56%

F 10% 19% 29%

Y 2% 1% 25%

= mean for all experiencing symptom(s).

(See Niger, page 13)
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By Susan Okie, MD
Reprinted with permission from the
New England Journal of Medicine.

One recent morning at a medi-
um-security compound at
Rhode Island’s state prison, Mr.

M., a middle-aged black inmate,
described some of the high-risk behav-
ior he has witnessed while serving time.
“I’ve seen it all,” he said, smiling and
rolling his eyes. “We have a lot of risky
sexual activities ... . Almost every sec-
ond or minute, somebody’s sneaking
and doing something.” Some partici-
pants are homosexual, he added; others
are “curious, bisexual, bored, lonely,
and ... experimenting.” As in all U.S.
prisons, sex is illegal at the facility; as
in nearly all, condoms are prohibited.
Some inmates try to take precautions,
fashioning makeshift condoms from
latex gloves or sandwich bags. Most,
however, “are so frustrated that they are
not thinking of the consequences except
for later,” said Mr. M. 

Drugs, and sometimes needles and
syringes, find their way inside the
walls. “I’ve seen the lifers that just
don’t care,” Mr. M. said. “They share
needles and don’t take a minute to
rinse them.” In the 1990s, he said,
“needles were coming in by the hand-
ful,” but prison officials have since
stopped that traffic, and inmates who
take illicit drugs usually snort or swal-
low them. Tattooing, although also
prohibited, has been popular at times.
“A lot of people I’ve known caught
hepatitis from tattooing,” Mr. M. said.
“They use staples, a nail ... anything
with a point.” 

Mr. M. had just undergone a check-
up performed by Dr. Josiah D. Rich, a
professor of medicine at Brown
University Medical School, who pro-
vides him with medical care as part of
a long-standing arrangement between
Brown and the Adult Correctional
Institute in Cranston. Two years ago,
Mr. M. was hospitalized with pneumo-
nia and meningitis. “I was scared and

in denial,” he said. Now, thanks to
treatment with antiretroviral drugs,
“I’m doing great, and I feel good,” he
reported. “I am HIV-positive and still
healthy and still look fabulous.” U.S.
public-health experts consider the
Rhode Island prison’s human immun-
odeficiency virus (HIV) counseling
and testing practices, medical care,
and prerelease services to be among
the best in the country. Yet, according
to international guidelines for reducing
the risk of HIV transmission inside
prisons, all U.S. prison systems fall
short. Recognizing that sex occurs in
prison despite prohibitions, the World
Health Organization (WHO) and the
Joint United Nations Program on
HIV/AIDS (UNAIDS) have recom-
mended for more than a decade that
condoms be made available to prison-
ers. They also recommend that prison-
ers have access to bleach for cleaning
injecting equipment, that drug-depend-
ence treatment and methadone mainte-
nance programs be offered in prisons
if they are provided in the community,
and that needle-exchange programs be
considered. 

Prisons in several Western European
countries and in Australia, Canada,
Kyrgyzstan, Belarus, Moldova,
Indonesia and Iran have adopted some
or all of these approaches to “harm
reduction,” with largely favorable
results. For example, programs provid-
ing sterile needles and syringes have
been established in some 50 prisons in
eight countries; evaluations of such
programs in Switzerland, Spain and
Germany found no increase in drug
use, a dramatic decrease in needle-
sharing, no new cases of infection with
HIV or hepatitis B or C, and no report-
ed instances of needles being used as
weapons (1). Nevertheless, in the
United States, condoms are currently
provided on a limited basis in only two
state prison systems (Vermont and
Mississippi) and five county jail sys-
tems (New York, Philadelphia, San
Francisco, Los Angeles and

Washington, D.C.). Methadone mainte-
nance programs are rarer still, and no
U.S. prison has piloted a needle-
exchange program. 

The U.S. prison population has
reached record numbers; at the end of
2005, more than 2.2 million American
adults were incarcerated, according to
the Justice Department. And drug-relat-
ed offenses are a major reason for the
population growth, accounting for 49%
of the increase between 1995 and 2003.
Moreover, in 2005, more than half of all
inmates had a mental-health problem,
and doctors who treat prisoners say that
many have used illicit drugs as self-
medication for untreated mental disor-
ders. 

In the United States in 2004, 1.8%
of prison inmates were HIV-positive;
more than four times the estimated rate
in the general population; the rate of
confirmed AIDS cases is also substan-
tially higher (2). Some behaviors that
increase the risk of contracting HIV
and other bloodborne or sexually trans-
mitted infections can also lead to incar-
ceration, and the burden of infectious
diseases in prisons is high. It has been
estimated that each year, about 25% of
all HIV-infected persons in the United
States spend time in a correctional
facility, as do 33% of persons with
hepatitis C virus (HCV) infection and
40% of those with active tuberculosis
(3). 

Critics in the public-health commu-
nity have been urging U.S. prison offi-
cials to do more to prevent HIV trans-
mission, to improve diagnosis and
treatment in prisons, and to expand
programs for reducing high-risk
behavior after release. The debate over
such preventive strategies as providing
condoms and needles reflects philo-
sophical differences, as well as uncer-
tainty about the frequency of HIV
transmission inside prisons. The
UNAIDS and WHO recommendations
assume that sexual activity and injec-
tion of drugs by inmates cannot be
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Sex, drugs, prisons and HIV

See prisons, page 14)
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Case study: part 1
By Barbara Craven, PhD, RD, LD

Abstract 
It is well known that up to 90% of peo-
ple living with HIV will have some form
of neuro-disorder associated either with
the HIV virus itself or an opportunistic
infection. The HIV virus infiltrates brain
tissue from the onset of seroconversion
(1). In addition, cytomegalovirus, an
opportunistic infection that occurs in
HIV-positive individuals with severely
depressed immune function infects many
organs, including the brain, resulting in
cognitive and motor dysfunction (2).
Cognitive dysfunction can result in poor
nutritional intake and subsequent mal-
nutrition and weight loss.    

Malabsorption is also common in
people with HIV, causing chronic diar-
rhea, malabsorption and further
weight loss (17). Weight loss and wast-
ing are associated with adverse out-
comes, including increased morbidity
and mortality (3). This case discussion
is of an HIV-positive 47-year old male
referred to our clinic with low CD4,
chronic diarrhea, wasting and malnu-
trition. 

Introduction

Little is known about how the
HIV virus progresses in the cen-
tral nervous s system (4).

Despite major progress in antiretroviral
therapy to control viral replication, few
HIV medications are effective in pene-
trating the blood brain barrier (5). In the
last decade, opportunistic infections
have declined as a major cause of death
in AIDS; however, cognitive disorders
and neuropsychological problems still
persist. Approximately 60% of HIV
patients report cognitive impairments
ranging from minor cognitive motor dis-
orders (MCMD) to HIV-associated
dementia (6). Brain atrophy is clearly
seen by MRI with or without symp-
toms. This atrophy begins in the asymp-
tomatic stage and later accelerates (7).
Deterioration of cognitive and motor
function can lead to poor nutritional

intake with resulting protein calorie
malnutrition. In addition, HIV virus that
potentially affects the brain may also
cause damage to other organs such as
the intestinal tract, causing HIV
enteropathy, chronic diarrhea and mal-
absorption (8).  

Cytomegalovirus is in the family of
herpes viruses and is one of the most
common opportunistic viral infections
in people with HIV. It will lie dormant
in individuals, and when the immune
system is compromised, infiltrate
many organs including the brain, the
eye and sometimes the intestine (9).
The most recent developments in treat-
ment for cytomegalovirus include
intravenous gancilcovir administered
twice a day for several weeks and then
maintenance of oral valgancilclover
900 mg. twice a day for maintenance
(10). Immune reconstitution will usu-
ally suppress cytomegalovirus.
Cytomegalovirus generally becomes a
problem when CD4 levels drop below
50 mg./dL.; however, it is sometimes
seen in individuals with much higher
CD4 counts. Recent studies have
found cytomegalovirus infections in
the gastrointestinal tract of non
immunocompromised patients (11).

Case
DH was a 47-year-old male with a
three-year history of HIV diagnosis,
progressive weight loss and onset of
blindness for the past year. He came to
the infectious disease clinic with the
following complaints: Diarrhea x 1
year not specific to foods;
“Swallowing and chewing are hard
and there are few foods I can swallow
because it’s difficult and painful so I
won’t eat;” denies lactose intolerance;
tries to eat convenience foods due to
blindness and ease of preparation. The
restaurants he frequented most were
fast food.

His personal history included work-
ing at Pathmark for 20 years and a high
school education. He had to leave his
job when he became blind and went on

permanent disability. He lived with his
older sister, 58 years old, who was also
on disability with advanced rheumatoid
arthritis and a wheel-chair user. She had
limited ability to cook and rarely left
the house. 

DH was recently discharged from
the hospital following PCP pneumonia
and detection and treatment of iron
deficiency anemia. His physical exam
revealed he was cachexic, pale and of
poor affect. He had esophageal can-
didiasis, an excoriated rectum and
numerous black and blue marks on the
skin of his arms consistent with
Kaposi Sarcoma.  In addition, his skin
was dry and flaky.  His toe nails were
thick, greenish in color and distorted
consistent with chronic nail fungus.
He appeared slow and at times forget-
ful, consistent with HIV encephalopa-
thy (12). An oral exam revealed bleed-
ing gums and generalized advanced
periodontitis with bright red erythema-
tous gingival. His dentition was only
40% intact. 

An anthropometric examination
revealed he was 5-feet-10-inches tall
and weighed 126 pounds (body mass
index [BMI] = 17.9). His usual body
weight one year ago (self reported) was
165 pounds (average ideal BW for ht =
166 pounds). His previous 12-month
weight loss of 39 pounds reduced him
to 63% of his IBW. A BIA exam (using
an RJL 2004 calibrated BIA machine)
revealed his body cell mass was 39% (N
= 45%) of total body weight (TBW) and
his total body fat was 9% (N = 10%
–20%) of TBW. His total body water
was WNL.  

A 24-hour dietary recall follows: 

■ one bowl cold cereal soaked in milk
■ four chocolate-chip cookies
■ ice water (unknown quantity)
■ two glasses Kool Aid®

■ one small milk shake
■ about five hard candies
■ Some Big Mac 

DH could not remember more than

See Case Study, page 10)
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Table 1. Drug regimen: pertinent side effects and contraindications are highlighted in green

Drug name Uses Action Side effects Contraindications

Nutraphos

Cipro 500 mg.
BID

Myambutol 
400 mg. BID

Lamprene 
50 mg. BID

Urinary acidifi-

Urinary 
infections

Anti-tuberculin/
MAC

Anti-tuberculin/
MAC

Anti-
mycobacterial

Anti-
mycobacterial

Stomach upset, rarely
liver disease

Not known

Nystatin pm Oral thrush Topical antifungal Not known Not known

Prilosec Ulcers, acid
reflux, heart-
burn

Proton pump
inhibitor

Constipation, cough,
diarrhea, dizziness,
gas, headache, 
nausea, stomach
pain, vomiting

Cyclosporine, HIV protease
inhibitors (eg, indinavir), imidazoles
(e.g., ketoconazole), or vitamin B-12

Invirase 
200 mg. BID

HIV anti-
retroviral

Protease
inhibitors

constipation, diarrhea,
lipodystrophy, weight
gian, sexual dysfunc-
tion, taste changes,
mouth sores, anorex-
ia, sleep dysfunction,
(more)

alfuzosin; certain antihistamines;
(e.g., astemizole, terfenadine), cer-
tain benzodiazepines, rifampin; St.
John’s wort; grapefruit juice; garlic
supplements

Epivir 150 mg.
BID

HIV and HBV
antiretroviral

Nucleoside
reverse 
transcriptase
inhibitor

lypodystrophy, chills;
coughing; decreased
appetite; diarrhea; dif-
ficulty sleeping; dizzi-
ness; ear, nose, and
throat infection; gener-
al body discomfort;
headache; indigestion;
joint pain; muscle
pain; nausea; sinus
drainage; sore throat;
stomach discomfort;
tiredness

Trimethoprim/sulfamethoxazole, zal-
citabine

Antibacterial

Urinary acidifier/
Ca binder

do not take with antacids containing
aluminum, calcium or magnesium
unless directed 

brain or nervous system disorder, a
problem with the blood vessels in
your brain, diarrhea, a stomach
infection, liver problems, kidney
problems, increased pressure in
your brain, seizures, inflammation
of your tendons, joint problems, or a
skin sensitivity to the sun 

inflammation of the optic nerve
(optic neuritis), loss of vision

nausea, stomach pain,
diarrhea, vomiting

drowsiness, blurred
vision, light headed-
ness

appetite loss, 
disorientation, 
dizziness

Maloox

Continued on page 10

Heart burn and
sour stomach

Stomach antacid Constipation, diarrhea Anticoagulant angiotensin-convert-
ing enzyme (ACE) inhibitors, beta-
blockers bisphosphonates
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24 hours of food intake or if he ate
anywhere but McDonalds. His recall
was hesitant and slow. There was no
other diet history available. His sister
and he together had an average com-
bined monthly income of $1,630. In
addition, DH was receiving $600 a
month in extended disability from
Pathmark. His drug regimen and lab
reports from the hospital (Table I)
were as follows (Table 2).

III. Assessment, Diagnosis and
Goals
DH came to the ID clinic with PCM
(protein calorie malnutrition) and
AIDS wasting syndrome due to com-
plications of advanced AIDS and HIV
encephalopathy that resulted in
anorexia and reduced nutritional
intake. He was diagnosed HIV-posi-
tive three years ago, but his date of
infection was unknown. His last CD4
of 67 and viral load of 11,530 (Table
II) classified him as AIDS stage III
according to the CDC classification of
HIV disease (13) and put him at high

Table 1. Drug regimen: pertinent side effects and contraindications are highlighted in green 
(continued)

Drug name Uses Action Side effects Contraindications

Zovirax 400
mg. BID

Urinary acidifier Urinary acidifier/
Ca binder

do not take with antacids containing
aluminum, calcium or magnesium
unless directed 

nausea, stomach pain,
diarrhea, vomiting

Alpralozam
0.5 mg. BID

Anxiety Central nervous
system depresant

Rifampin or St. John’s wort,Azole
antifungals (e.g., itraconazole, 
ketoconazole), cimetidine, clozapine,
delavirdine, fluvoxamine, HIV pro-
tease inhibitors (e.g., ritonavir), flu-
oxetine, macrolides and ketolides
(eg, erythromycin, azithromycin),
grapefruit

Blurred vision,
changes in weight,
clumsiness, confusion,
constipation, depres-
sion, diarrhea, dizzi-
ness, drowsiness, dry
mouth, fainting,
headache, increased
salivation, itching,
lightheadedness, nau-
sea, nervousness,
rigid muscles, sleep-
lessness, stuffy nose,
tremor, unsteadiness,
unusual weakness,
vomiting

Table 2. Laboratory data
from hospital records

DH’s
values

Normal
values

67 600 – 1,200
mg./dL.

CD4

11,530 0 (<502)VL

37 Males 
41 – 53

Hct

12.9 Males 
13.5 – 17.5
mg./dL.

Hgb

95.8 80 100 um3MCV

17.4 K 4.5-11 K/LWBC

80 64 – 99
mg./dL.

Glu

2.3 3.5 – 5.5
g./dL.

Albumin

17 7-18 mg./dL.BUN

Table 2. Laboratory data
from hospital records

(continued)

DH’s
values

Normal
values

47 0-35 u/L.ALT

50 8-35u/L.AST

280 38 – 126
uL.

Alk
Phos

1.7 0.1 – 1.0Total
bilirubin

218 105-333 u/L.LDH

286 <150
mg./dL.

Trig

8.9 8.4 – 11
mg./dL.

Ca

3.7 3-4.5
mg./dL.

Phos

101 160–199
mg./dL.

Chol-
total

Continued on next column

(Case study, from page 8)
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risk for concomitant opportunistic infections, wasting and neurological impairment. According to CDC classi-

risk for concomitant opportunistic
infections, wasting and neurological
impairment. According to CDC classi-
fication, DH also had AIDS wasting
syndrome defined by loss of >10% of
baseline weight with intermittent diar-
rhea and/or fever for more than four
weeks (13). He was approximately
90% blind from as yet unknown etiol-
ogy, though his ocular symptoms were
suspicious for CMV retinopathy. It is
common for CMV retinopathy to coin-
cide with HIV dementia, as well as
intermittent diarrhea (9).

DH’s lab values (Table 2) from his
hospital stay one month prior to his
visit to the clinic showed that he was
mildly anemic with a Hct of 39 and a
Hmg of 12.9. His WBC was elevated
at 17 K, which may be expected with
an active Candida infection and high
viral load.  His albumin was very low
at 2.3 (N = > 3.5), indicating marked
protein malnutrition. All his liver
enzymes were elevated, which pointed
toward an undiagnosed liver condition,
possibly hepatitis (14). Another etiolo-
gy could be from medications interac-
tions (Table I).   Further investigation
of his liver problems was warranted.
His total cholesterol was low at 101
(N = 160 – 199), indicating possible
fat malabsorption, another possible eti-
ology of his diarrhea. 

In conjunction with this, his total
triglycerides were elevated.
Hypocholesterolemia and elevated
triglycerides are commonly found in
people with HIV, even in early asymp-
tomatic stages and are not related to diet
(15). Early research on this condition
determined that it was associated with
specific alterations in immune function
(16). Malabsorption is another common
occurrence in people with HIV, and may
be due to direct damage from the virus
(enteropathy) and alterations in coordi-
nation of the body’s response to feed-
ing. There can be primary enterocyte
injury with partial villous atrophy and
crypt hyperplasia, as well as ileal dys-

function with bile salt wasting, fat mal-
absorption and exudative enteropathy
(17). The immediate action was to re-
evaluate his medications and obtain
fresh lab values. 

These further tests were done to
obtain fresh values and evaluate his cur-
rent status.
■ Urinalysis: re-evaluate status of

infection
■ Hepatitis A, B and C, if positive order

liver biopsy
■ Amylase and lipase—to determine

pancreatic function
■ Stool analysis for CMV, parasites,

other pathogens and fecal elastase to
determine presence of steatorrhea

■ CD4, VL
■ Comprehensive metabolic panel
■ Liver function tests
■ CMV load
■ Fe panel
■ Cognitive function test

See test results, treatment and outcomes
in the summer issue of Positive
Communication.
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Member Spotlight: Alan Lee, RD,
CDE, CDN, CFT

Alan Lee, RD, CDE,
CDN, CFT, has
been selected to be

the speaker at the HIV/AIDS
Dietetic Practice Group
(DPG)-sponsored session at
the 2007 Food & Nutrition
Conference & Expo (FNCE)
in Philadelphia, Pa. FNCE
will take place from Sept.
29, 2007 to Oct. 2, 2007.
The session title is “HIV
Patients: Metabolic Morphisms and
Nutrition Therapies,” and is tentatively
scheduled to be held on September 30,
2007 from 3:30–5 p.m. Alan coincidently
was born and raised in Philadelphia’s
Center City Chinatown, a stone’s throw
away from the Pennsylvania Convention
Center where FNCE will be held. 

Volunteerism is in Alan’s veins, and
he has always sought after volunteer
positions and found the time to give back
to his profession and community. He has
been the alliance chair for the HIV/AIDS
DPG since 2001, as well as membership
chair since 2004. He is on the ballot to be
the treasurer for the DPG for the 2007-
2008 year. He has served extensively at
the local level with the Greater New York
Dietetic Association as president, treasur-
er, Nominating Committee chair, and
continues to serve as the Nutritionists In
AIDS Care (NIAC) co-chair. He is also
involved with the Association of
Nutrition Services Agencies (ANSA) as
the Nutrition Track co-chair for this
year’s conference in Chicago, Ill. from
Aug. 22–24, 2007 with his colleagues
Kim Madsen, MS, RD (Project Open
Hand in San Francisco, Calif.); and Lisa
Zullig, MS, RD (God’s Love We Deliver
in New York, N.Y.).

Alan currently works as a registered
dietitian and certified diabetes educator at
The Special Services Center at North
General Hospital in East Harlem, N.Y.;
The Greyston Health Services at the
Maitri Adult Day Health Care Program in
Yonkers, N.Y.; TOUCH of Rockland

County in Congers, N.Y.;
Asian & Pacific Islander
Coalition On HIV/AIDS
(APICHA) in Manhattan’s
Chinatown; and maintains a
small private practice at
Astor Medical Group, LLP
in Manhattan. 

He has shared his expert-
ise and has given presenta-
tions to numerous organiza-
tions here and abroad in his

10 years as a clinician, including the
Dietitians in HIV/AIDS Care (DHIVA) in
London, Britian; the Florida/Caribbean
AIDS Education & Training Center
(FAETC) in the U.S. Virgin Islands; and
the 1199SEIU Institute For Continuing
Education in New York, N.Y. 

Alan graduated from New York
University in 1995 Magna Cum Laude.
Since his freshman year, he held the only
slot for the Dean’s Circle Scholar group
for the Food and Nutrition Studies
Department in the Steinhardt School of
Education. As a scholar, he participated
in educational field trips to cities in
Europe, including Paris, France;
Amsterdam, Netherlands; Rome,
Florence, Venice, Italy; Barcelona,
Seville, Palma de Mallorca, Spain; and
the West Indies island of Grenada; during
his winter breaks between his semesters. 

In 2000, Alan was named a
Recognized Young Dietitian of the Year
from the American Dietetic Association.
Alan is passionate about his career and
believes he has achieved the “holy grail”
of employment by being able to make a
positive impact in the lives in diverse set-
tings, serving people living with
HIV/AIDS.

If you know someone who has made 
significant contributions in the HIV
nutrition arena, please contact Nicole
Garfield, RD, at nbgny@hotmail.com
or Jacqui Brockman at lorraine5@aol.
com to nominate him or her for the
member spotlight.

Perhaps one of the most
tangible daily benefits of
DPG membership is the
electronic mailing list
(EML), where members
can post questions, get
answers/ideas/sugges-
tions, share links to cur-
rent research and news
reports, and discuss any
topic related to HIV and
nutrition.

Joining the HIV/AIDS DPG
EML is easy! Go to
www.hivaidsdpg.org and
log into the "Members
Only" area (using your ADA
registration number). The
second option in the
Members area is the
HIV/AIDS DPG EML, which
will walk you through the
signup process. (You can
also modify your e-mail
address from this screen.) 

Be sure to reply to the 
e-mail message you get
from Topica and you’ll be
added to the list.

Join fellow
HIV/AIDS DPG

members online!
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Dare to dream ... a look at 
entrepreneurship

By Jean Caton, MS, MBA, RD. Jean is
chair-elect of the Nutrition Entrepreneurs
(NE) Dietetic Practice Group (DPG).
This article is a revision from the spring
2006 Ventures newsletter of the NE DPG.
For more information on coaching,
please visit www.nedpg.org.  

Coaching is a process that sup-
ports an individual’s desire to
change in essentially any area

of personal or business life. Among the
top reasons people report that they will
pay someone to support their efforts to
change are money, weight, relation-
ships and career. This makes the addi-
tion of coaching skills to the registered
dietitian’s (RD’s) toolbox a smart deci-
sion.

Here’s a look at the coach approach:

■ Partnership
■ Client is responsible for outcome
■ Client has a need. RD will support

client to discover required shift.
■ RD spends more time listening, relat-

ing, asking powerful questions, and
helping client discover a way to
become a person who is motivated
from within to live a healthy lifestyle

■ Internal drivers

Shifting to the coach approach from
the telling/advising approach is chal-
lenging. Time limitations require you to
be creative and design innovative strate-
gies to support the client’s progress out-
side of the appointment. Web site tools,
e-mail or group teleconferences can
extend the reach of your face-to-face
counseling.

Core skills of a coach
Questioning  
Powerful questions are the core of
effective coaching. A coach asks ques-
tions that move the client forward;
she/he does not simply gather infor-

mation. Good questions are succinct
and direct. They provide clarity and
focus.  
Application: Examples of open-ended
questions: How does continuing this
behavior/habit/way of eating serve you?
What are the consequences of doing
nothing?

Relating 
Connect with your client. There is not
learning without trust. Create a safe
environment. You cannot “understand”
what it is like to be the client unless
you too have walked in his or her
shoes, but you can empathize with the
challenges his or her situation pres-
ents.
Application: Avoid stereotyping clients.
Don’t put them in a BOX; do pay atten-
tion to their behavior.

Listening  
Active listening is listening beyond
words. Pay attention to tone, tempo,
word choice, images and/or analogies.
Application: Use what you hear
through active listening to move the
client forward. Tell the client if you
hear a conflict: “Let me tell you what I
heard ...”

Vision and strategizing
Ask the questions that will get clients
dreaming and excited about the vision
of what is deep in their heart. Have
clients talk about goals.
Application: Take time to get the
clients to the innermost compelling
reason to change eating and lifestyle
habits.

Your assignment 
What one change will you make to
incorporate the coach approach into
your practice because of reading this
article?

Use the coach approach to enhance your client-
counseling outcomes

Cary, Ill. International Relief and
Development provides relief and develop-
ment programming in several countries
around the world. View more information
about IRD at www.ird-dc.org. 
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entirely eliminated, and aim to protect
both prisoners and the public from
HIV, HCV and other diseases. 

But many U.S. prison officials con-
tend that providing needles or con-
doms would send a mixed message.
By distributing condoms, “You’re say-
ing sex, whether consensual or not, is
OK,” said Lieutenant Gerald
Ducharme, a guard at the Rhode Island
prison. “It’s a detriment to what we’re
trying to enforce.” 

U.S. prison populations have higher
rates of mental illness and violence
than their European counterparts,
which, some researchers argue, might
make providing needles more danger-
ous. And some believe that whereas
European prison officials tend to be
pragmatic, many U.S. officials adopt a
“just deserts” philosophy, viewing
infections as the consequences of
breaking prison rules. 

Studies involving state-prison
inmates suggest that the frequency of
HIV transmission is low, but not negli-
gible. For example, between 1988—
when the Georgia Department of
Corrections began mandatory HIV
testing of all inmates on entry to
prison and voluntary testing there-
after—and 2005, HIV seroconversion
occurred in 88 male inmates in
Georgia state prisons. HIV transmis-
sion in prison was associated with men
having sex with other men or receiving
a tattoo (4). 

In another study in a southeastern
state, Christopher Krebs of RTI
International documented that 33 of
5,265 male prison inmates (0.63%)
contracted HIV while in prison (5).
But Krebs points out that “When you
have a large prison population, as our
country does ... you do start thinking
about large numbers of people con-
tracting HIV.” 

Studies of high-risk behavior in
prisons yield widely varying frequency
estimates. For example, estimates of
the proportion of male inmates who
have sex with other men range from
2% to 65%, and estimates of the pro-

portion who are sexually assaulted
range from 0% to 40% (5). Such varia-
tions may reflect differences in
research methods, inmate populations,
and prison conditions that affect priva-
cy and opportunity. Researchers
emphasize that classifying prison sex
as either consensual or forced is often
overly simplistic: An inmate may pro-
vide sexual favors to another in return
for protection or for other reasons.
Better information on sexual transmis-
sion of HIV in prisons may eventually
become available as a result of the
Prison Rape Elimination Act of 2003,
which requires the Justice Department
to collect statistics on prison rape and
to provide funds for educating prison
staff and inmates about the subject. 

Theodore M. Hammett of the
Domestic Health, Health Policy, and
Clinical Research Division of Abt
Associates, a Massachusetts-based
policy research and consulting firm,
acknowledged that for political rea-
sons U.S. prisons are unlikely to
accept needle-exchange programs, but
he said adoption of other HIV-preven-
tion measures is long overdue.
“Condoms ought to be widely avail-
able in prisons,” he said. “From a pub-
lic-health standpoint, I think there’s
little question that that should be done.
Methadone, also—all kinds of drug
[abuse] treatment should be much
more widely available in correctional
settings.” 

Methadone-maintenance programs
for inmates have been established in a
few jails and prisons, including those in
New York, N.Y.; Albuquerque, N.M.;
and San Juan, Puerto Rico. Brown
University’s Rich is currently conduct-
ing a randomized, controlled trial at the
Rhode Island facility, sponsored by the
National Institutes of Health, to deter-
mine whether starting methadone main-
tenance in heroin-addicted inmates a
month before their release will lead to
better health outcomes and reduced re-
cidivism, as compared with providing
either usual care or referral to commu-
nity methadone programs at the time of
release. 

At the Rhode Island prison, the

medical program focuses on identify-
ing HIV-infected inmates, treating
them, teaching them how to avoid
transmitting the virus, addressing drug
dependence, and when they’re
released, referring them to a program
that arranges for HIV care and other
assistance, including methadone-main-
tenance treatment if needed. The
prison offers routine HIV testing, and
90% of inmates accept it. One-third of
the state’s HIV cases have been diag-
nosed at the prison. 

“These people are a target popula-
tion and a captive one,” noted Rich.
“We should use this time” for health
care and prevention. Nationally, 73%
of state inmates and 77% of federal
inmates surveyed in 2004 said they
had been tested for HIV in prison.
State policies vary, with 20 states
reportedly testing all inmates and the
rest offering tests for high-risk groups,
at inmates’ request, or in specific situ-
ations. Researchers said inmate
acceptance rates also vary widely,
depending on how the test is present-
ed. Drugs for treating HIV-infected
prisoners are not covered by federal
programs, and prison budgets often
contain inadequate funding for health
services. “You can see how, in some
cases, there could be a disincentive for
really pushing testing,” Hammett said. 

Critics of U.S. penal policies con-
tend that incarceration has exacerbated
the HIV epidemic among blacks, who
are disproportionately represented in
the prison population, accounting for
40% of inmates. A new report by the
National Minority AIDS Council calls
for routine, voluntary HIV testing in
prisons and on release, making con-
doms available, and expanding re-
entry programs that address HIV pre-
vention, substance abuse, mental
health and housing needs as prisoners
return to the community. 

“Any reservoir of infection that is
as large as a prison would warrant, by
simple public-health logic, that we do
our best ... to reduce the risk of trans-
mission” both inside and outside the
walls, said Robert E. Fullilove of
Columbia University’s Mailman
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0.01 ppm. in most drinking water
sources (99.5%). Less than 1% of the
daily intake of selenium is estimated
to come from drinking water. 

Vijaya Juturu, PhD, FACN, is a senior
nutritional scientist at Nutrition 21, Inc.
Contact her at 914/701-4508 or 
vjuturu@nutrition21.com.

Part 2 of this article will appear in the
summer 2007 issue of Positive
Communication.
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School of Public Health, who wrote
the report. “The issue has never been,
Do we understand what has to happen
to reduce the risks? It’s always been,
Do we have the political will neces-
sary to put what we know is effective
into operation?

Susan Okie, MD, is a contributing 
editor of the New England Journal of
Medicine.
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