
By Kim Madsen, Med, RD, and 
Alan Lee, RD, CDE, CDN, CFT

This year’s Association of
Nutrtition Services Agencies
(ANSA) conference in San

Francisco, Calif. from Aug. 23-25,
2006 raised the bar yet again on the
quality of the information presented
with revamped and streamlined new
tracks. There are now six tracks to the
conference: advocacy, leadership,
nutrition, operations, program design,
and resource development. 

ANSA has published a white paper
that showcases the cost-effectiveness of
providing medically appropriate and
preventative nutrition interventions for
people with HIV/AIDS and diabetes
mellitus. The ANSA white paper is a
timely resource and is available online
at www.ansanutrition. org

As the leading peer-to-peer nutrition
conference for registered dietitians
(RDs) who care for critically ill people,
it is a special way for RDs to network,
share, and learn from one another. A
brief synopsis of the nutrition track is
below. 

“Shock to the Heart:
Addressing Hyperlipidemia
and Co-Morbidities in HIV with
Medical Nutrition Therapy”
Michelle Kuppich, RD, is the out-

patient RD and a disease manager at
Brown and Toland Medical Group in
San Francisco. Michelle began her
detail-oriented presentation by compar-
ing and contrasting how HIV is now a
tale of two epidemics in obesity and
wasting syndrome. A recent prevalence
study done on African-American
women in Philadelphia, Pa. showed that
obesity is more prevalent than wasting,
and women were more obese than men.
She also reviewed the recent data from
the Nutrition For Healthy Living Study
that showed an increased risk in death
with each 1% increase in involuntary
weight loss from baseline. 

New research from the 2006
International AIDS Society (IAS) con-
ference shows that insulin resistance
and diabetes is more prevalent in HIV
than those without HIV. Risk factors
include: older age, hepatitis C co-
infection, greater body mass index
(BMI), and usage of protease inhibitors
(PI). Increased risks of developing
hypertension may occur in people tak-
ing PIs or non-nucleoside reverse tran-
scriptase inhibitors. The D:A:D Study
follow-up data was also presented at
the 2006 IAS conference with extend-
ed analysis of over 94,000 people that
showed for each additional year of PI
exposure, the risk of myocardial
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infarction (MI) increased by 16%. Risk
was decreased after adjustments for
cholesterol and triglyceride levels.
Lipid levels appear to be the mediator
of the increased MI risk. The Adult
AIDS Clinical Trials group recom-
mends that interventions for dyslipi-
demia follow the guidelines of the
National Cholesterol Education
Program Adult Treatment Panel III.

“Puerto Rican and Caribbean
Cuisine Cultural Competency
and International Perspective”
Waleska Rodriguez, MS, LND, is the
dietitian at Bill’s Kitchen in San Juan,
Puerto Rico. Waleska expertly educated
the audience on what traditional Puerto
Rican values are: kindness, formal
friendliness, respect, family and fatal-
ism. She reviewed traditional cooking
styles and indigenous Caribbean foods.
Women usually make decisions on gro-
ceries purchased and foods served.
Male machismo can be a significant
barrier to non-adherence to a medically
appropriate diet. Traditionally, meals
are served when the entire family is
together. Nutrition professionals need to
be comfortable with differences that
exist between them and clients with
regards to culture, beliefs and food
practices. 

Diana Johansen, RD, is a clinical
dietitian at the Oak Tree Clinic, an
ambulatory HIV clinic for women, chil-
dren and families in Vancouver, British
Columbia. She began her illuminating
talk by sharing knowledge from the
World AIDS Conference in Toronto,
Canada. The prevalence of HIV/AIDS
in the Caribbean is the highest in the
world second only to Sub-Sahara
Africa. Young women account for much
of the new infections in the Caribbean.
The Canadian International

Development Agency (CIDA) funded
Diana to develop a nutrition and
HIV/AIDS manual and workshop for
regional health-care workers. 

Stigma is great in the islands and
the workshops that were conducted
made a significant positive impact on
people’s attitudes towards being com-
fortable treating people with HIV.
Many countries in the Caribbean have
no RDs, and nurses do most of the
direct patient care. In settings without
RDs, other health-care professionals
can perform basic nutrition care if
properly trained. 

“HIV In Diverse Populations”
Jennifer Carmen, RD, LD, is a clinical
RD at Chase Brexton Health Services in
Baltimore, Md. Her presentation was
refreshingly interactive and informal.
She reviewed the shift from the high
prevalence of HIV in gay men to
increases in people of color and in par-
ticular African-American and Latino
women. She reviewed case studies and
facilitated the nutrition intervention
process with the audience.
Interdisciplinary care and communica-
tion is critical to patient outcomes. Self-
care from the patient is paramount to
health improvement and success. Chase
Brexton has conducted an eight-week
pilot diabetes collaborative to see if
interdisciplinary intervention by nutri-
tion, mental health, and adherence
counseling can improve outcomes. Stay
tuned for more results at next year’s
conference. 

“Micronutrient Needs in Older
Adults: Show Me the
Research”
Mary Louise Zernicke, MS, MPH, RD,
is the senior nutrition consultant for
Alameda County Social Services, Adult
and Aging Services, Area Agency on
Aging, Oakland, Calif. Mary Louise

(ANSA, from page 1)
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provided an animated and informative
presentation detailing nutrients of con-
cern for older Americans. After an
overview of nutrition for the elderly,
Mary Louise discussed calcium and
vitamin D. She noted calcium balance
is complex, and recommendations need
to be individualized based on the entire
diet. Calcium loss can be hastened with
a diet high in animal protein and with a
diet high in sodium. The acid/ash
imbalance that can occur in diets high
in protein can be counterbalanced with
higher intake of fruits and vegetables
due to their magnesium and potassium
content. Because the risk of dying from
osteoporosis equals the risk of dying
from breast cancer in older adults, pre-
vention is important.  

Vitamin D is gaining attention for its
key role in preventing fractures. Since
obtaining vitamin D from food is diffi-
cult, it is recommended that vitamin D
be supplemented at 400 international
units (IU) per day, 600 IUs for those
over 70. The research on vitamin D for
other health concerns such as
Alzheimer’s disease, autoimmune dis-
eases, cancer and hypertension is grow-
ing and has potentially exciting implica-
tions. Older adults are also deficient in
vitamin B–12. They have a more diffi-
cult time separating B–12 from the pro-
tein it is attached to, due to decreases in
age-associated reduction in stomach
acid. It is recommended that older
adults get most of their B–12 from sup-
plements or fortified food since that
form is not bound to protein.

“The Comprehensive
Treatment of HIV: from
Nutrition to HAART”
Jon Kaiser, MD, is a clinical instructor
at the Department of Medicine,
University of California San Francisco
Medical School. Dr. Kaiser returned
straight from presenting his abstract at
the International AIDS Conference in
Toronto, Canada to give ANSA partici-
pants a first look at his recently pub-
lished trial (Kaiser, JD, et al Journal of
AIDS. 2006;42(5):523–528) entitled
“Micronutrient Supplementation
Increases CD4 Count in HIV-infected

Individuals on HAART: A Prospective,
Double-Blinded, Placebo Controlled
Trial.” The micronutrient supplement
group increased the average CD4 count
from baseline to 12 weeks by 24% in
the micronutrient group compared with
no change in the placebo group.
Micronutrient supplementation in the
era of highly active anti-retroviral thera-
py (HAART) and further investigation
is warranted.

“Comprehensive Community-
Based Nutrition Care: an
Essential Resource for
Primary Health Care”
Charlotte Hayes, MMSc, RD, LD,
CDE, is the director of nutrition servic-
es, for Project Open Hand
(POH)/Atlanta in Atlanta, Ga. Charlotte
provided valuable and innovative infor-
mation illustrating POH/Atlanta’s
expanded mission of traditional home-
delivered meal program to focus on
using the meal program as part of the
Comprehensive Nutrition Care Model.
The provision of medically appropriate
meals, nutrition education and patient
contact are part of the goals of this
expanded mission. POH/Atlanta hopes
to demonstrate that the concept of
involving community programs in
bridging the gap between community
and clinical settings will have a positive
effect on health outcomes and health-
care costs. The idea is to mobilize com-
munity resources that not only provide
medically appropriate meals but also act
as a referral source, provide client con-
tact and medical nutrition therapy.
Charlotte also described POH/Atlanta’s
for-profit program Good Measure
Meals. These science-based nutrition
meals help clients build confidence in
their ability to engage in new and
healthier behaviors. Anyone in the com-
munity can purchase the meals.  

Amanda Miller, MS, RD, is a com-
munity RD for POH/Atlanta in
Atlanta, Ga. She described the Altria
grant project Round 2, a prospective
randomized study that has set out to
show the impact of home-delivered
meals on set parameters in a chosen
diabetes population. The study is still

in progress, but after a few months,
50% of participants lost weight, 55%
reduced blood pressure, and 10% had
reduced medication use. She empha-
sized that one of the lessons learned in
working with the healthcare system
was that communication among 
professionals is the key, as well as
communication of patients with their
health-care professionals.   

“Medical Nutrition Therapies
for Disease Related Cachexia”
Aimee Bert-Moreno, RD, LDN, is an
HIV RD in Orlando, Fla. Aimee’s vast
experience in HIV nutrition care helped
her relate to the day-to-day challenges
clinicians in the audience face. Aimee
efficiently reviewed the paradigm of
starvation vs. cachexia vs. sarcopenia.
The anorexia-cachexia combination acts
synergistically to impact patients’ mor-
bidity and mortality as well as quality
of life. Nutrition interventions discussed
included: calorie and nutrient-dense
food, glutamine, essential fatty acids,
appetite stimulants such as Megace ES
and Marinol, testosterone, testosterone
derivates, growth hormone, melatonin
and thalidomide. Involuntary weight
loss is indicative of increased death and
needs to be addressed early and
assertively.

“The Dancing Dietitian:
Motivational Interviewing in
Nutrition Counseling”
Renee Hoffinger, MHSE, RD, is an RD
educator at the Gainesville Division of
the North Florida/South Georgia
Veterans Health System. 

Renee provided an interactive work-
shop addressing the reasons clients
don’t follow our advice. It is the RD’s
initial goal to discern whether the client
is unwilling to change or is unable to
change. The technique discussed and
practiced by the participants of the
workshop was motivational interview-
ing. Motivational interviewing is a
client-centered counseling technique
that elicits behavior change by helping
clients explore and resolve ambiva-

(See ANSA, page 14)
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Metabolic complications: an overview of new data from AIDS 2006
Coverage provided by
David A. Wohl, MD

From The Body Pro’s coverage of
The XVI International AIDS Conference
Aug. 17, 2006

The International AIDS
Conference, formerly known as
the World AIDS Conference,

was at one time the premier venue for
the presentation of new data related to
the pathogenesis, epidemiology, preven-
tion and treatment of HIV. It was at the
XI International AIDS Conference in
1996 in Vancouver, Canada, after all,
that the dramatic impact of potent anti-
retroviral combinations on survival was
initially reported, ushering in the highly
active antiretroviral therapy (HAART)
era. Four years later, when the confer-
ence was held for the first time in
Africa, attendees issued a challenge to
resource-rich nations to set their sights
on the tragic plight of the millions of
people living with HIV in regions
where HIV therapies were nonexistent
and marked 2000 as a watershed year in
the global fight against HIV/AIDS. 

However, with the emergence of the
Conference on Retroviruses and
Opportunistic Infections, and the origi-
nal International AIDS Society
Conference on HIV Pathogenesis and
Treatment—both of which are more
focused on basic science and therapeu-
tics—as well as specialty conferences,
such as the HIV drug-resistance meet-
ings and the International Workshop on
Adverse Drug Reactions and
Lipodystrophy in HIV annual meeting,
the International AIDS Conference has
become increasingly dominated by
behavioral and epidemiological themes. 

This year the overshadowing of ther-
apeutics was complete, with the majori-
ty of substantive data in treatment con-
centrated into just a handful of sessions
and a late-breaker session held on the
last full day of the conference. Findings
related to metabolic complications were
to be found in a few oral papers and

many posters. Many of these presenta-
tions detailed the growing problem of
metabolic changes accompanying the
expansion of HIV therapy into the
resource-limited regions of Africa and
Asia. Other research added to the chain
of metabolic complications data that
have been generated in the United
States, Europe and Australia. 

There were few data presented at the
conference that are likely to change cur-
rent clinical practice, except to once
again make it clear that alternatives to
stavudine (d4T, Zerit) are needed in the
developing world. As the World Health
Organization has acknowledged in its
most recent guidelines (1), which were
released a few days before the confer-
ence, interesting findings regarding
therapeutics could be found scattered in
the crowded poster hall and the few oral
presentations that did not have to do
with microbicides, circumcision, health
policy and coalition-building. These are
highlighted below. 

Body shape 
The effect of antiretrovirals on fat 
It is the replication of research findings
that is the ultimate test of validity with-
in the scientific method and is the driv-
ing force behind improvement of clini-
cal practice. Studies of body shape
changes experienced by people living
with HIV infection have produced con-
flicting conclusions regarding the preva-
lence, etiology and associated factors of
these changes. Particularly controversial
has been the role of antiretrovirals, as
well as possible treatments for these
changes. More recently, however, a few
droplets of data have combined to form
a pool of study results that appear to tell
a similar story. At the XVI International
AIDS Conference (AIDS 2006), several
presentations focusing on body shape
among HIV-infected individuals added
to this collection of data and may be
now causing researchers to accept find-
ings from earlier studies that were once
considered controversial. 

Arguably, the most impressive longi-

tudinal investigation of body shape in
persons initiating HIV therapy is U.S.
AIDS Clinical Trials Group (ACTG)
Study 5005s. It is actually a substudy of
a large, six-arm initial antiretroviral
clinical trial; initial results from the
study have been published previously
(2). At this conference, lead investigator
Michael Dubé from Indiana University
presented 144-week, follow-up data on
limb fat as measured by dual energy X-
ray absorptiometry (DEXA) scan (3). 

Importantly, this poster examined the
effects of the assignment of nucleoside/
nucleotide reverse transcriptase
inhibitors (NRTIs) (zidovudine [AZT,
Retrovir] + lamivudine [3TC, Epivir]
versus stavudine + didanosine [ddI,
Videx]) plus a regimen anchor (nelfi-
navir [NFV, Viracept] versus efavirenz
[EFV, Sustiva, Stocrin]) in an “as-treat-
ed” analysis, wherein patients who
switched assignments were censored
from inclusion in subsequent analyses.
Previously, the authors had presented
data using an intent-to-treat approach,
which was less than ideal given the rate
of regimen modifications that took
place during the study, especially in the
stavudine + didanosine arms. 

When looking at the effect of NRTIs
on limb fat, an increase was seen in
patients treated with both NRTI pairs,
which peaked at week 32. After week
32, however, there was a decline in limb
fat in both the zidovudine + lamivudine
and the stavudine + didanosine groups,
although the drop in fat from week 32
to week 144 was significantly greater in
the double “d” group versus the zidovu-
dine + lamivudine group (19% com-
pared to 1.7% annual decline, P < .001). 

At week 144, there were relatively
few patients still continuing to con-
tribute to the data analysis, but, not sur-
prisingly, the zidovudine + lamivudine
patients had an average limb fat that
was slightly above baseline, while the
stavudine + didanosine patients experi-
enced a mean 32% drop in limb fat rela-
tive to study entry (P = .04). 

The finding that the combination of
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stavudine + didanosine led to greater fat
wasting than zidovudine + lamivudine
should elicit little more than a yawn in
most readers. The meat of this presenta-
tion is actually found in the protease
inhibitor (PI) versus non-nucleoside
reverse transcriptase inhibitor (NNRTI)
comparison. Participants receiving nel-
finavir had greater fat loss than those
receiving efavirenz. Specifically, just
looking at those taking zidovudine +
lamivudine, there was a 7.9% annual
decline in limb fat in the patients who
were also taking the PI compared with a
2.7% per year gain in the NNRTI group
(P = .03). In fact, patients taking
zidovudine + lamivudine + efavirenz
did not experience limb fat loss, while
all other groups in this trial did. This is
an interesting finding given the concern
regarding the ability of zidovudine to
cause lipoatrophy. 

A similar finding of the differential
effect of PI exposure on limb fat was
reported from the stavudine + didano-
sine-treated patients. These data suggest
that PI therapy contributed to the fat
loss that accompanied NNRTI therapy;
a conclusion reached by Australian
investigators several years ago (4).
Since then, data from a number of stud-
ies and from clinical experience have
implicated NRTI therapy, particularly
with stavudine, as the cause of fat wast-
ing. Here, a contribution by nelfinavir is
demonstrated. Whether this effect will
prove to be the case with other PIs
remains to be seen and there will be
several opportunities to examine the
impact of newer PIs and efavirenz on
limb fat, including large ACTG trials
and industry-sponsored studies. That
zidovudine + lamivudine + efavirenz
was not associated with limb fat loss
adds yet another check mark in the
NNRTI-as-first-line-therapy column. 

Another trial providing an opportunity
to look at the relative influence of PIs
and NNRTIs on body shape was
Community Programs for Clinical
Research on AIDS (CPCRA) study 061
(5). It was a three-armed strategy study
launched in 1999 during which treat-
ment-naive participants were randomly
assigned to start on a PI-versus NNRTI-

versus dual PI + NNRTI-based regimen
along with NRTIs chosen by the
provider. A metabolic substudy examined
body shape as measured by anthropome-
try (tape measures and calipers) and bio-
electric impedance analysis (BIA) as
well as lipids and insulin (described
below). Thirty percent of the overall
study population was enrolled in the sub-
study, with about 140 patients from each
of the three strategy arms included. Of
those in the PI arms, about a quarter of
the patients were receiving a ritonavir
(RTV, Norvir)-boosted PI. In the PI and
NNRTI arms, 53% of the participants
were co-administered zidovudine +
lamivudine, while in the PI + NNRTI-
only arm 38% of the patients were pre-
scribed these NRTIs. The remainder
were largely taking stavudine. 

Although anthropometrics rather
than DEXA scans were used to assess
fat changes, the graphs of change in fat
over a median of five years look
remarkably like those found in ACTG
5005s. In each of the treatment strate-
gies, limb fat was seen to increase dur-
ing the first weeks of treatment and then
decline. Here, there was no significant
difference seen in the mean change
from baseline in arm or leg fat between
initial treatment strategies. Likewise,
visceral fat estimates were seen to rise
in all study arms and remain elevated
relative to baseline as has previously
been shown in the ACTG substudy.
Subcutaneous waist fat did rise and then
fall, mirroring the changes in limb fat. 

This study is limited in several ways.
Foremost is that there were certainly
switches in treatment during the study,
and although this was an investigation
of strategies and not regimens, the last-
ing contribution of the initial therapy,
given differences in duration of expo-
sure to the starting antiretrovirals,
makes it difficult to ascertain whether
the lack of significant differences in fat
between study groups was due to simi-
lar effects of the strategies or blending
of treatments over time. Subgroup
analyses may help tease out interesting
findings that can help us better appreci-
ate the effects of individual regimens on
body shape. 

While HIV treatment trials provide
an important opportunity to assess the
body shape changes that occur during
therapy, as well as the relative effects of
specific therapies on fat, these studies
are not able to tell us just how abnormal
the changes we detect are. As men-
tioned above, there is some evidence
that many HIV-infected patients initiat-
ing therapy have a relatively low body
mass index (BMI) and reduced body fat
and that gains in visceral fat during
therapy move patients closer to the
“normal” amounts of abdominal fat
seen in the HIV-uninfected. 

The Fat Redistribution and
Metabolic Change in HIV Infection
(FRAM) study provided the first inkling
that HIV-infected patients (mostly on
HAART) and HIV-uninfected controls
have similar waist sizes and amount of
belly fat (6). 

The Multicenter AIDS Cohort Study
(MACS) is another study of HIV-infect-
ed and HIV-uninfected individuals that
can be used to better understand the
effects of HIV itself and HIV therapy
on metabolic complications, albeit in
men since this cohort only follows men
who have sex with men. Todd Brown
and other MACS investigators exam-
ined anthropometric data collected from
1999 to 2004 to see whether HIV infec-
tion, nadir CD4+ cell count, HIV-treat-
ment-related variables, BMI and/or age
were associated with the changes
observed (7). At baseline, HIV-infected
men were found to be significantly
smaller with a lower BMI, thinner waist
and slimmer hips. Arms and legs were
also thinner among the HIV-infected
men. 

Effects of time and HIV status
Looking at antiretroviral classes, expo-
sure to NRTIs was associated with a
decline in BMI and waist, hip and thigh
circumferences over time while there
was no independent effect of PIs or
NNRTIs on these parameters. However,
overall, both HIV-infected and HIV-
uninfected men tended to experience
increases in BMI and waist and hip size
as they aged, although the increase in
waist size appeared to be more steep in



the HIV-infected men. These data sug-
gest that over time HIV-infected men
are gaining waist size, but that they still
have smaller waists than HIV-uninfect-
ed men, which adds a touch of rela-
tivism to data generated from cohorts of
solely HIV-infected individuals.

Growth hormone for visceral fat 
Increased visceral adipose tissue (VAT)
has been found to grow following initia-
tion of potent HIV therapies. Whether
this increase represents an abnormal
accumulation of fat in this region due to
HIV therapy or is associated with weight
gain during a return to health following
HIV-mediated generalized loss of body
fat is not clear. However, in many indi-
viduals, increased abdominal girth is dis-
tressing and uncomfortable. Increased
waist size is also linked to heightened
risk of cardiovascular disease and is a
criterion for metabolic syndrome. 

Growth hormone has been found to
decrease VAT in HIV-infected patients,
but it has been studied mostly in small
trials. A larger trial of growth hormone,
presented at this conference by Carl
Grunfeld of the University of
California, San Francisco, looked at
induction therapy with 4 mg. daily of
growth hormone versus placebo for 12
weeks followed by maintenance therapy
with either 2 mg. of growth hormone
every other day or placebo for 24 weeks
(8). 
The study endpoints were a reduction in
VAT at the end of the induction period
and, for the maintenance phase, a return
of at least 50% of the fat that was lost
during induction in half of the patients
on active drug. A total of 325 patients
with an elevated waist circumference
(more than 88.2 cm. for men and more
than 75.3 cm. for women) and high
waist-to-hip ratio (0.95 or more for men
and 0.90 or more for women), without
glucose intolerance, were enrolled and
randomized 2:1 to growth hormone or
placebo induction. Most of the patients
were male (85%) and half were on a PI
and the rest were on an NNRTI. 

At the end of the 12-week induction
period, there was a decrease in VAT as

assessed by computed tomography (CT)
scanning of approximately 20% in the
growth hormone group compared with a
slight increase in the controls. Limb fat
by DEXA also dropped with growth hor-
mone by about 5%. During maintenance
therapy, fewer patients assigned to the
alternating day growth hormone met the
criteria for failure (regain of 50% or
more of the fat lost during induction with
53.7% in the placebo failing compared
with 40.3% of those on active drug). 

In an intent-to-treat analysis, compar-
ing the change in VAT from baseline to
week 36 among those who received
induction with growth hormone, there
was a 7.9 cm2 decrease in VAT in the
patients who received placebo during
maintenance versus a 15.7 cm2 drop in
the every-other-day growth hormone
group during maintenance. While these
were significant declines from baseline
within each group, these changes were
not significantly different when compar-
ing the groups with one another (P = .3). 

During induction, growth hormone
yielded significant increases in high-den-
sity lipoprotein (HDL) cholesterol and
decreases in non-HDL cholesterol. Side
effects to 4 mg. of growth hormone daily
were common, with almost half of the
participants who were receiving active
drug developing peripheral edema.
Arthralgias, painful extremities,
headache, hypoesthesia, myalgias and
increased blood glucose were also found
to be significantly more frequent in those
receiving induction dose growth hor-
mone. However, during therapy with the
lower-dose growth hormone, there was
no difference in adverse events in the
subset receiving induction with growth
hormone. 

These results indicate that growth
hormone can indeed reduce VAT and that
lower-dose growth hormone was much
better tolerated than higher doses used
during induction. However, it was some-
what disappointing that 40% of patients
regained at least half the fat lost during
induction while on the lower-dose main-
tenance therapy. Higher doses of the
agent may be needed to prevent loss of
the VAT benefits accrued during induc-
tion, but this comes with the risk of

greater toxicity, including glucose intol-
erance. As one sharp-witted observer of
the presentation quipped, “Let me get
this straight; this is a treatment for a con-
dition that is not ART related, but causes
a condition that is ART related: glucose
intolerance!” Funny. In practice, clini-
cians with access to growth hormone
will likely have to titrate the dose and
schedule the use of growth hormone,
monitoring response and toxicity, rather
than rely on some fixed schedule of
administration. 

Summary 
There are some consistent take-home
messages from AIDS 2006: 

■ HIV therapy is associated with
changes in body shape, but not exact-
ly in the way many providers and
patients believe. People starting HIV
treatment gain weight and VAT. For
most patients it appears this increase
may be making up for fat lost during
advancing HIV infection. 

■ Patients exposed to stavudine lose
limb fat (and abdominal subcutaneous
fat). Data from ACTG 5005s also
suggest that when zidovudine +
lamivudine was administered with the
PI nelfinavir, limb fat also was lost. 

■ When compared with HIV-uninfected
individuals—who admittedly tend to
be larger—HIV-infected patients do
not have excess VAT. 

■ For HIV-infected people who do have
an undesirable increase in VAT,
growth hormone can reduce the vol-
ume of fat within the abdomen,
although there is a balance between
effectiveness and toxicity that has to
be considered when using this agent. 

References 
1. World Health Organization. Antiretroviral
Therapy for HIV Infection in Adults and
Adolescents in Resource-Limited Settings:
Towards Universal Access. Geneva,
Switzerland: World Health Organization;
2006. 
2. Dube MP, Parker RA, Tebas P, et al.
Glucose metabolism, lipid, and body fat
changes in antiretroviral-naive subjects ran-

6 Positive Communication Fall 2006

(Complications, from page 5)

See Complications, page 15)



7Positive CommunicationFall 2006

The efficacy of acupuncture in the treatment of peripheral 
neuropathy in HIV
By Jenny Torino, MS, RD

The life expectancy of people
living with HIV/AIDS
(PLWHA) has increased due to

highly active antiretroviral therapy
(HAART), but unfortunately so has the
prevalence of HAART-related periph-
eral neuropathy (PN) (1). PN is the
most common neurological complica-
tion of HIV, and 30% of the HIV com-
munity use acupuncture to treat HIV-
related symptoms (2–3). Few studies
exist examining the efficacy of
acupuncture in the treatment of PN in
PLWHA, and results have been incon-
clusive (4–7), possibly due to varying
acupuncture methods and the use of
standard versus individualized
acupuncture treatment (4). It is impor-
tant for the nutrition professional to
stay abreast of emerging research
regarding the effectiveness of
acupuncture for PN in PLWHA to bet-
ter answer clients’ questions regarding
treatment options and to facilitate a
holistic approach to client care.

Etiology and pathology 
of peripheral neuropathy 
in PLWHA
The two major types of PN affecting
PLWHA include distal peripheral neu-
ropathy (DSP), associated with the
HIV virus itself, and antiviral toxic
neuropathy (ATN) caused by the
HAART medications didanosine (ddI,
Videx), zalcitabine (ddc, Hivid) and
stavudine (d4T, Zerit) or “D” drugs
(1). Additional neuropathies common
in PLWHA include acute and chronic
inflammatory demyelinating polyneu-
ropathy, mononeuropathy multiplex,
cytomegalovirus related neuropathy
and herpes zoster related neuropathy
(2). PN from the HIV virus and from
HAART therapy can be exacerbated in
patients who have diabetes or nutri-
tion-related neuropathies such as B-6
toxicity or B-12 deficiency (2). PN

symptoms include: pain, numbness,
burning and tingling in the hands and
feet, as well as weakness and
decreased balance (4). Clinical find-
ings include depressed or absent ankle
reflexes, increased vibratory thresholds
and decreased temperature and pin-
prick sensitivity (8). 

The pathology of HIV-related DSP
is unclear, but may involve viral infil-
tration within the peripheral nerves,
macrophage activation, and neurotoxi-
city caused by pro-inflammatory
cytokines such as tumor necrosis fac-
tor alpha and interleukin-1 (2,8). Low
CD4 counts and high viral load have
been associated with HIV-related DSP
and improvement in viral control has
been shown to depress neuropathy
symptoms (8). The cause of ATN is
well established and involves inhibi-
tion of γ DNA polymerase needed for
mitochondrial replication, causing tox-
icity (2).  

Efficacy of acupuncture for PN
in PLWHA
Nonopioid analgesics, anticonvulsants,
tricyclic antidepressants, intravenous
lidocane, oral mexiletine and tropical
capsaicin are commonly used to treat
peripheral neuropathy (8). However,
many people are now turning to
acupuncture for relief (3).
Acupuncture is a type of traditional
Chinese medicine where thin, metallic
needles are passed through the body at
specific anatomical points and manip-
ulated by the hands or electrical stimu-
lation. This process is believed to
stimulate qi, which flows through
channels throughout the body known
as meridiansvi. There is currently no
scientific evidence supporting the
existence of qi, meridians or the use of
specific acupuncture points. However,
it is thought that acupuncture may
stimulate the release of endogenous
opioids, decreasing pain. Another the-
ory involves the stimulation of impuls-
es to the spinal grey matter (consisting

of nerve cell bodies, axons and den-
drites) inhibiting painful stimuli from
the peripheral nerves (9). 

One of the first large trials examin-
ing acupuncture in the treatment of PN
in PLWHA, was completed by Shlay
and colleagues (7). The examiners
conducted a double-blind, control trial
on 239 HIV-positive individuals, 13
years and older. The subjects were ran-
domized into either a standardized
acupuncture group, where the subjects
received treatment at the same
acupuncture points, or the sham
acupuncture group, where the subjects
received treatment at acupuncture
points not normally used in PN treat-
ment. There was also a group of 136
patients who received amitriptyline
treatment versus placebo capsules. The
acupuncture group received treatment
two times a week for six weeks and
once a week for eight weeks.  

At the end of the study, the
acupuncture group did not find any
significant differences in mean pain
scores in the acupuncture or amitripty-
line groups versus the placebo groups.
The examiners might have chosen
incorrect acupuncture points, which
may explain why they did not find any
significance. It is also possible that the
sham acupuncture points were actually
improving symptoms, introducing a
confounding factor. Since they found a
decrease in pain in all groups, they
also hypothesized that the subjects may
have entered the study during PN flare-
ups and pain in all groups subsided by
the end of the study, affecting the
results.    

Galantino and colleagues examined
the effects of standardized low voltage
electroacupuncture on seven HIV-posi-
tive subjects, aged 24–58 years, with
ATN-related PN (6). The subjects gave
themselves electroacupuncture at home
for 20 minutes per day over 30 days.

See Acupuncture, page 8)
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They assessed pain and functional
capacity using the Medical Outcome
Study Questionnaire and found a sig-
nificant improvement in functional
capacity (P = 0.02). They also found
significant improvement in elec-
tromyogram results (P < 0.05). The
absence of a control group and small
sample size are limitations of the
study.

In a retrospective study by
Agnoletto and colleagues (5), they
found 35% of 632 HIV-positive sub-
jects reported neuropathy and 87.5%
of neuropathy sufferers reported
improvement after using acupuncture.
The sample included subjects from
Italy, Belgium, France, Germany,
Greece, Spain and the United
Kingdom, so the results of this study
cannot be generalized to the United
States HIV-positive community. In
addition, this study only examined
perception of efficacy of acupuncture
treatment.

Another small study examined the
effect of five weeks of individualized
acupuncture treatment on pain and PN
symptoms in 21 HIV-positive subjects
21–50 years old (4). Participants
received 10 sessions, twice per week
with 10–15 needle insertions.
Acupuncture points were decided
based on the varied symptoms of the
individuals. Each treatment was 30–45
minutes in duration. Using a pre- and
post-treatment Pain Rating Scale,
Phillips and colleagues found a signif-
icant decrease in present pain (P =
0.0002), least and most pain over 24
hours (P < 0.0001 and (P = 0.0004)
and in the total pain summary score (P
< 0.0001). The Subjective Peripheral
Neuropathy Screen showed signifi-
cantly reduced pain/aching/burning,
pins and needles and numbness in the
hands and feet at week 5 of acupunc-
ture treatment versus pre treatment (all
P <0.0065), along with reductions in

the total subjective peripheral neu-
ropathy score (P < .0001). They con-
cluded that with acupuncture treat-
ment, subjective pain and symptoms of
PN were reduced. However, this study
was also limited by small sample size
and lack of a control group.  

There is currently not enough evi-
dence to support the use of acupunc-
ture for the use of PN in PLWHA, but
more research is taking place.
Columbia University School of
Nursing and Acupuncture is conduct-
ing phase II of a double-blind, place-
bo-controlled study titled:
Acupuncture and Moxabustion
Treatment for Peripheral Neuropathy.
The study is sponsored by the National
Center for Complementary and
Alternative Medicine and will include
50 HIV-positive men and women with
DSP (10). In addition, The Cochrane
Collaboration is doing a review on the
literature available on all pharmaceuti-
cal and non-pharmaceutical interven-
tions used to relieve the symptoms of
HIV-related DSP (11). 

It may be difficult for health profes-
sionals to encourage clients to seek
acupuncture treatment to ease the
symptoms of PN when there is not
adequate evidence available support-
ing its use. However, if clients go to
an acupuncturist who is properly
trained, the risk of adverse effects is
low (9). If there is little risk involved
and the client is experiencing benefits
from the treatment, even if they are
related to the placebo effect, acupunc-
ture can be a harmless complement to
other more traditional treatments.  

More information on acupuncture is
available at www.NCCAM.gov (12). 

Jenny Torino, MS, RD, is currently an
HIV nutrition specialist at Gay Men’s
Health Crisis in Manhattan in New
York, N.Y. Please contact her at
212/367-1259 with questions or by 
e-mail at jennyt@gmhc.org.
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Pharmacokinetics, food and antiretrovirals: part 1
By Katherine Lee, PharmD Candidate1;
Stuart Katsh, RD2; James D. Scott,
PharmD 1–2

1. Western University of Health
Sciences College of Pharmacy, Pomona,
Calif.
2. Jeffrey Goodman Clinic, Los Angeles,

Calif.

In part I of this report, general informa-
tion about pharmacokinetics of medica-
tions will be reviewed. Part II will be
published in the winter Positive
Communication and will focus on the
pharmacokinetics of antiretrovirals
(ARVs) and the food-drug interaction
related to ARVs.

Introduction

The human immunodeficiency
virus (HIV) is a retrovirus that
weakens the immune system

and if untreated, can lead to acquired
immune deficiency syndrome (AIDS).
The number of people currently living
with HIV globally is estimated to be
40.3 million people, according to the
annual report in December 2005 by the
Joint United Nations Programme on
HIV/AIDS (UNAIDS) and the World
Health Organization (WHO). In the
past year, about 4.9 million people
were newly infected with HIV while
3.1 million people worldwide died
from AIDS (1). There has been a con-
tinual increase in the number of
patients living with HIV/AIDS
(PLWHA) from year to year. Since
there is no cure for HIV, it is important
to educate PLWHA on antiretrovirals
(ARVs) so that they can suppress HIV
expression. 

Good nutrition is extremely impor-
tant in regaining and maintaining
health for those who are HIV-positive,
but food can also affect the absorption,
metabolism, distribution and excretion
(otherwise known as pharmacokinet-
ics) of ARVs (2–3). Interactions
between ARVs and food can signifi-
cantly influence the success of anti-
retroviral therapy (ART) by affecting
drug efficacy, adherence to drug regi-

mens, and the nutritional status of
PLWHA.   Educating PLWHA on how
to take ARVs can help to manage cer-
tain side effects and reduce the impact
of side effects on nutritional status (3).  

The purpose of this report is to offer
a framework for understanding the
pharmacokinetics of medications in
general. The pharmacokinetics HIV
medications, drug-food interactions,
and key issues and steps for managing
ARV-food interactions will be
reviewed.  

Pharmacokinetics
For any disease, once a diagnosis has
been made and medical treatment is
deemed necessary, safe and effective
pharmacologic agents that exert the
appropriate actions should be selected.
Factors to be considered include dose,
the frequency of administration, and the
optimal routes of delivery of the med-
ication(s). The pharmacokinetic charac-
teristics of a particular drug (rates of
absorption, distribution within the body,
biotransformation/metabolism, and
excretion) determine the amount of drug
available to exert its effect over time
(4).  

Pharmacokinetics is essentially the
study of how the body acts upon a
drug.  The biological, physiological
and physiochemical factors which
influence the disposition of drugs in
the body also influence the rate and
extent of absorption, distribution,
metabolism and excretion in the body
(2). With the knowledge of pharmaco-
kinetics, healthcare providers can help
PLWHA reap the maximum benefit of
ARVs.  Pharmacokinetics has been
broadly divided into four categories:
absorption, disribution, metabolism
and elimination (or excretion) of a
drug. 

Absorption
Absorption refers to the rate and quanti-
ty of the active drug leaving the site of
administration (5). Regardless of how a
drug is administered, the drug must
cross a number of membranes before it

reaches its site of action and exerts its
effect. Along the way, the drug can
become inactivated. As a consequence,
the amount of drug reaching the site of
action can be reduced compared with
the amount administered. A more appro-
priate parameter would be bioavailabili-
ty, which is the fraction of the active
drug reaching the site of action (5). For
instance, a drug that is ingested orally
must be absorbed by the stomach and
intestines then pass through the liver
where it may be metabolized or may
undergo biliary excretion before enter-
ing the systemic circulation to reach its
site of action. The extent of absorption
can be influenced by the digestive
enzymes, low gastric pH of the stom-
ach, or the presence of other drugs or
food (5). If the liver has a large effect
on the drug before the drug enters sys-
temic circulation, then its bioavailability
can be reduced. This is known as the
first-pass effect (5). 

Other characteristics that can impact
absorption from the gastrointestinal (GI)
tract are the dosage form of a drug, the
surface area of the absorptive site,
blood flow to the site of absorption, the
emptying rate of the stomach, lipid sol-
ubility of the drug, drug biotransforma-
tion within the intestinal lumen by nor-
mal gut bacteria, or within the mucosa
by cellular enzyme systems. Food, other
drugs and digestive disorders can also
affect the extent of drug absorption and
bioavailability. For example, high-fiber
foods may bind with a drug and prevent
it from being absorbed. Laxatives and
diarrhea, which speed up the passage of
substances through the digestive tract,
may reduce drug absorption. 

Drug distribution
After the dug has been absorbed or
administered, the drug enters into the
bloodstream then distributes into vari-
ous tissues and organs throughout the
body (2,5). This process depends on a
number of factors, such as blood flow,
protein binding, and lipid solubility.

See Pharmacokinetics, page 12)
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We hope that you enjoy this
issue, we and would like to
thank all of the authors

who contributed. 
It is our goal to make your

newsletter a quality education and
communication tool. To accomplish
this, we continuously need fresh
ideas and authors to write articles. If
you have an area of expertise or are
interested in researching a topic that
may be of interest to other dietetic
practice group (DGP) members, we
would love for you to submit a piece.
We would like to continue our
Member Spotlight in each issue, so
please submit your nominees to us
via e-mail. 

Below are 2007 Positive
Communication article submission
deadlines:

■ Spring 2007
Deadline: Feb. 15, 2007

■ Summer 2007
Deadline: May 15, 2007

■ Fall 2007
Deadline: Aug. 15, 2007

■ Winter 2007
Deadline: Nov. 15, 2007 

Please send all articles to:
Nicole Garfield at nbgny@hotmail.
com and Jacqui Brockman at 
lorrainne5@aol.com

Thank you, Nicole Garfield, RD, and
Jacqui Brockman, RD.
Positive Communication editors

Nicole Garfield, RD
and Jacqui Brockman, RD
2006-2007 Positive Communication editors

Positive Communication is your newsletter and needs your input!

Editors' 
      Message

Mark your calendars!
The Nutritionists In AIDS Care (NIAC)
and The HIV/AIDS Dietetics Practice
Group (DPG) of the American Dietetic
Association (ADA) presents the “6th
Annual NIAC and HIV/AIDS DPG
Conference: Flash Forward: Innovative
Nutrition Management Of HIV”

March 31, 2007
New York, NY

Planned presentations include: 
“From A to Z: 2007 HIV Nutrition
and Medical Research Update” 
Sorana Segal-Maurer, MD, New York
Presbyterian Hospital, Queens, N.Y.

“2007 Update On Diabetes and HIV:
Addressing A Clear and Present Danger
Jane Seley, NP

“In-Patient HIV Nutrition Assessment
Skills: 
What Every Clinical Dietitian Needs To
Know” Sari Budgazad-Greaves, RD,
New York Presbyterian Hospital, New
York, N.Y.

“Current and Controversial Issues In
Micronutrient Supplements in the

HAART-era” Jon Kaiser, MD, UCSF
Medical School, Department of
Medicine, San Francisco, Calif.

“Fantastic Ideas For Preparing Healthy
Meals On A Low Budget” James
McIntosh, MA, MICSc, Whisk Home
Economist, London, UK
(www.whisk.biz)

For more information, contact (e-mail
will produce a faster response) Alan
Lee, RD, CDN, CFT, at
AlanLeeRD@yahoo.com or 212/229-
2298; Jennifer Eliasi, MS, RD, CDN, at
JennEliasi@aol.com or 718/940-5935. 

For more information on GNYDA
events, go to www.gnyda.org under the
“Calendar of Events” section.
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Positive Communication would
like to congratulate Deane
Edelman, MBA, DTR, on her

Lifetime Contribution Award from the
HIV/AIDS Dietetic Practice Group
(DPG). 

Deane has served as the co-chair for
public policy for the HIV/AIDS DPG
since 1999. She is a Dietetic
Technician, Registered, having
changed careers from financial man-
agement to nutrition in 1998. Prior to
1998 Deane owned her own business
as an “on-call” controller for small
businesses and non-profits who
received government contracts and
grants. Her education includes a BA in
philosophy from Connecticut College,
an MBA in finance from American
University, and an AAS in dietetic
technology from Northern Virginia
Community College. 

Deane has been alternately a volun-
teer, part-time staff member, and again a

volunteer at Whitman-Walker Clinic in
Washington, D.C. since 1992. She cur-
rently sits on the clinic’s FoodBank
Advisory Committee and represents the
FoodBank on the Board of Directors of
the Association of Nutrition Services
Agencies (ANSA). During her five
years of board service, Deane has been a
member of the nutrition, advocacy, and
finance committees of ANSA. 

Deane also works part time at

Center for Science in the Public
Interest, the consumer nutrition educa-
tion and advocacy organization and
publisher of the Nutrition Action
Healthletter. She also delivers nutri-
tion education sessions for clients and
trainers at City Fitness exercise studio
and gym, a division of Fit Physique, a
health and fitness company.

You might say Deane comes by her
public policy work naturally, having
been born and brought up in
Washington, DC. She worked as a polit-
ical volunteer when she lived in New
York, and for a short time on Capitol
Hill when she moved home to
Washington, D.C. in the late 1970s.

Deane is a politics and world affairs
“junkie,” and also enjoys cooking, the-
ater, ballet, fitness, her children in Los
Angeles, Calif. and New York, N.Y., and
especially her 1-year-old grandson
Maddox in Los Angeles whom she vis-
its frequently.

Member spotlight: Deane Edelman, MBA, DTR

Lucia Vining, MS, RD, LD
2006-2007 HIV/AIDS DPG
chair

Nutrition services expands in Ryan White Care Act; officer elections near

For me, fall always represents the
beginning of a new year, and caus-
es me to reflect on past and future

accomplishments and opportunities. If
you missed the American Dietetic
Association (ADA) Food & Nutrition
Conference & Expo (FNCE) in
Honolulu, Hawaii, you missed a lot of
education, information, networking and
great fun! Many people helped make
FNCE 2006 a huge success! Special
thanks go to:

■ Digestive Care, Inc., for its sponsor-
ship of our reception and for the com-
pany’s ongoing support

■ Stuart Katsh, MS, RD, DPG treasurer,
for giving a very insightful and edu-
cational presentation on nutrition
strategies for addictive behaviors

■ Marcy Fenton, MS, RD, DPG

Showcase booth coordinator, for her
planning and follow-through on the
DPG Showcase booth

■ And everyone else who worked to
help us have a great conference!

In the midst of FNCE excitement, we
also had a huge announcement: that
nutrition services will now be included
as a core service for persons living with
HIV/AIDS through the Ryan White
program. This piece of the Ryan White
program “puzzle” means that clients will
receive nutrition counseling as a core
part of treatment instead of as “adjunct
therapy.” This is a major victory for our
DPG and the ADA; but I believe the
biggest victory of all is for persons living
with HIV. We owe a huge debt of thanks
to all who worked on this legislation,
especially Deane Edelman, MBA, DTR,

and Mary Lee Watts, MPH, RD, who
worked tirelessly to make sure that the
voice of nutrition in HIV care was heard.

Finally, fall is always the time when
we prepare our DPG for the future by
nominating candidates for leadership
positions. This year, we will elect a new
chair-elect and treasurer to serve on the
Executive Committee. If you would like
to nominate someone for one of these
positions or if you are interested (self-
nominations are accepted), please contact
Ellyn Silverman,MPH, RD, Nominating
Committee chair, at
nominations@hivaidsdpg.org. Whether as
a candidate for office or to volunteer for
other committees or projects, we would
like to hear from you!

Please contact me if there is anything I
can do for you, and thanks for all that
you do!
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Most drugs are not distributed equally
throughout the body, but tend to accu-
mulate in specific tissues or fluids.
Well-perfused organs, such as the liver
and kidneys, contain highly permeable
capillary membranes, which account for
the passage of most of the drug (5).
Minutes to hours can pass before the
drug is distributed to other tissues, such
as muscles, viscera, skin and fat (5). Fat
serves as an important reservoir for
lipid-soluble drugs, whereas bone can
serve as a reservoir for toxic chelating
agents (5). 

In addition, drugs with a basic pH
tend to accumulate in tissues and fluids
with pH values lower than the pKa of
the drug. (The pKa refers to the chemi-
cal property of the drug that dictates
how easily the drug becomes charged or
stays neutral.) Conversely, acidic drugs
concentrate in regions of higher pH,
provided that the free drug is sufficient-
ly lipid-soluble to be able to penetrate
the membranes that separate the com-
partments. However, this is minor in
relation to plasma protein and tissue
binding (5). The circulating drug can
bind to plasma albumin, various globu-
lins, and especially, α-1 acid glycopro-
tein. 

Once bound to the protein, the drug
becomes inactive and its motility limit-
ed by the movement of the protein. The
potential for protein binding is influ-
enced by plasma pH, concentration of
plasma proteins, concentration of the
drug, the affinity for the protein-binding
sites, and the presence of acute phase
proteins during active inflammatory
conditions. The degree of plasma-pro-
tein binding and the affinity of a drug
for the nonspecific protein-binding sites
can be of great clinical significance. Of
equal importance is how easily drugs
dissociate from plasma proteins. Those
that are more tightly bound tend to have
much longer elimination half-lives
because they are released gradually
from the plasma protein reservoir. Most
unbound drugs distribute easily to extra-
cellular fluid and throughout the body.
Specifically, highly lipid soluble drugs

can easily cross membranes.
During distribution and elimination

from the body, a drug may or may not
penetrate certain “physiologic” barriers
(the blood-brain barrier, placenta, and
mammary glands). A drug may gain
access to the central nervous system
(CNS) by two distinct routes: the capil-
lary circulation and the cerebral spinal
fluid (CSF). The pharmacologic factors
limiting the movement across the blood-
brain barrier and into the CNS include
ionization of the drug, presence or
absence of transporters (as well as
reverse-transporters, which may work to
remove drugs from the CNS), and altered
permeability of the blood-brain barrier. 

The more lipid soluble (less ionized)
the drug is, the more it can traverse
across the blood-brain barrier (5). The
drug can also attach to uptake trans-
porters, which normally transport nutri-
ents and endogenous compounds from
the blood to the brain and CNS. On the
other hand, P-glycoprotein, a membrane
transporter, prevents entry into the CNS
and also is involved in the export of for-
eign compounds from the brain. When
there is inflammation present in the
brain, such as meningitis, the perme-
ability of the blood-brain barrier
changes. This now permits the passage
of drugs normally restricted from enter-
ing. This may cause problems with
some medications (increasing toxicity
of normally benign medications), or be
beneficial with other medications (such
as antibiotics that are used to treat
meningitis).

A low level of plasma protein can
arise from malnutrition, old age and
liver or renal disease, where there is
excessive loss of albumin, and affect
highly bound drugs. The low amount of
plasma proteins will result in greater
proportion of free drug. The greater pro-
portion of free drug can produce higher
therapeutic effects and a greater chance
of drug toxicity. Dose reduction may or
may not be a feasible option in this sce-
nario.

Another parameter that is often
reported is the volume of distribution,
which reflects the extent of the distribu-
tion of the drug throughout the body. It

is a theoretical volume of fluid into
which the drug has been distributed (5).
It accounts for distribution into cells,
various compartments (such as the
CNS), and protein binding. Volume of
distribution can be useful in modifying
or individualizing a patient’s dosage.
For a given dose, higher volumes of
distribution result in lower blood levels
for a drug, and lower volumes of distri-
bution result in higher blood levels.
Peak levels (or Cmax) reflect the extent
of absorption and distribution of a drug.
When a drug is administered, the con-
centration of drug in the blood goes up.
The higher the Cmax, the more drug
that has been absorbed (either due to a
higher dose, various absorption factors
discussed in the previous section, or
various distribution factors discussed in
this section), or the drug has not distrib-
uted into as many tissues or body com-
partments.

Metabolism
During metabolism drugs and foreign
chemicals that are lipid soluble are con-
verted to compounds that are water sol-
uble to be excreted via one or more
routes of elimination. The process of
biotransformation, also known as
metabolism, generally occurs in two
phases, Phase I and Phase II. During
Phase I, a chemical change occurs to
allow for renal elimination or to become
more conducive for Phase II metabo-
lism (5). The drug is usually rendered
inactive (or active in certain situations).
In Phase II, a conjugative or synthetic
addition of a large, polar molecule
makes the drug more water soluble and
more readily excreted by urine or feces
(5). 

Some drug-drug interactions occur
when one drug hinders the metabolism
of another drug (called inhibition),
increasing the levels of the inhibited
drug. Conversely, a drug can also
encourage the metabolism of another
drug (called induction). Induction
results in lower levels of the affected
drug (5). The CYP-450 enzyme sys-
tem is a well-known group of enzymes
that metabolize drugs and chemicals in
the body and are responsible for most

(Pharmacokinetics, from page 9)
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Your “one-stop shop for life-long learning”
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Log on to 

www.hivaidsdpg.org
24 hours a day!

drug interactions. CYP-450 enzymes
are found mostly in the intestines and
liver. The CYP-450 enzymes are bro-
ken into three families: CYP1, CYP2
and CYP3 (5). The characteristics of
each CYP-450 are specific for endoge-
nous substrates, but do allow for over-
lap (5).   

Drug elimination
The concentration of a drug in the plas-
ma or at its receptor site may be
reduced in three basic ways: 

1. distribution or redistribution into
other tissue compartments

2. metabolic inactivation 
3. excretion from the body via one of

several possible routes. 

The kidneys are the primary organ
of excretion, but the liver, GI tract and
lungs also may play important roles.
Renal excretion of foreign compounds
involves glomerular filtration, passive
diffusion in and out of the tubular
lumen, and carrier-mediated secretion,
mainly in the proximal convoluted

tubule. Acidification or alkalinization
of the urine may alter the rate of
excretion of some drugs because of
ion-trapping in the tubular fluid.  

Moreover, a number of disturbances
may occur within failing kidneys, all of
which may influence the excretion of
drugs: renal ischemia, glomerular dam-
age, tubular damage, impaired intra-
renal perfusion, functional disabilities
of the tubular cells, failed homeostatic
mechanisms, and obstructive lesions in
the tubules or collecting ducts. When
urinary excretion is a primary route of
elimination, renal failure results in
decreased drug clearance and a slower
removal of the drug from the body.
Maintaining normal dosing in this case
leads to accumulation and potentially
toxicity. The other routes of excretion
are of lesser clinical importance.
However, several drugs may diffuse
directly into the GI tract and then be
eliminated in the feces (or possibly
absorbed back into circulation, known
as entero-hepatic recirculation) (5). 

The parameter that combines metab-

olism and elimination into a clinically
relevant value is the serum half-life (T
1/2).  The T 1/2 estimates the amount of
time it takes for the concentration of
drug to decrease by one-half. Dosing
frequency is usually set at approximate-
ly three to four times the half-life. The
larger the T 1/2, the longer the drug
stays in the body and the less often the
drug needs to be dosed. The opposite is
true for shorter t 1/2 drugs.  

Additionally, the drug trough levels
(or Cmin) reflects the metabolism and
elimination of a drug. If the drug is
not being metabolized and/or eliminat-
ed properly, the Cmin level will
increase (due to the build up of drug;
Cmax may increase also). This may
add to either positive or negative clini-
cal outcomes depending on the ideal
Cmin and Cmax for that drug.

In this report we focused on the
pharmacokinetics of medications in
general. Part II will focus on the anti-
retroviral agents, as well as food-drug
interactions with the antiretrovirals
that affect their pharmacokinetics.
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lence. It is important that the counselor
is non-judgmental while providing
guidance for change by providing the
opportunity for the client to recognize
the discrepancy between his or her goal
and what he or she is currently doing.
In motivational interviewing, the coun-
selor must resist the temptation to tell
or instruct the client what to do. The
client must come up with the plan and
decide whether he or she can agree to
the goals for change. 

“Nurturing Mind/Body/Spirit:
Chinese Medicine and Natural
Therapies in HIV and Hepatitis
C Nutrition”
Misha Cohen, OMD, LAc, is the clini-
cal director of Chicken Soup Chinese
Medicine in San Francisco, Calif. Dr.
Cohen provided the audience with a
well-informed talk on Chinese tradi-
tional medicine with HIV and hepatitis
C treatments modalities as the focus.
Dr. Cohen illustrated the ways in
which Eastern medicine can help maxi-
mize the effectiveness of Western
treatments for HIV. The lessening of
the negative side effects and improved
response to Western HIV treatment
with acupuncture, moxibustion and
herbal protocols is one of the many
benefits of Chinese traditional medi-
cine. From the Eastern medicine
approach, HIV is thought to trigger
toxic heat and move deeply into all
systems of the body, triggering com-
mon HIV symptoms. Treating the toxic
heat and disharmonies in the spleen
and stomach are hallmarks of Chinese
traditional medicine. 

In regards to hepatitis C, Dr. Cohen
explained the Chinese traditional medi-
cine during interferon therapy helps
people continue on as a close to full
dose of the medication without treat-
ment interruptions using acupuncture
and herbal remedies, which she
described in some detail. Dr. Cohen
also described dietary guidelines in the
Chinese way of healing. Dietary
approaches should be dependent on the
diagnosis. General dietary approaches

include informed self-care, which
encourages keeping a daily diary, 
eating at regular times, eating cooked
foods to reduce energy needs of diges-
tion, eating foods in season, and
adding herbs in certain conditions. 
Dr. Cohen concluded by describing a
comprehensive HIV and hepatitis C
healing program as one that takes the
best of East and West and allowing 
for informed self-care. Two very
informative and comprehensive Web
sites are www.docmisha.com and
www.hepcchallenge.org.

Kim Madsen RD, MEd, has been an RD
for Project Open Hand in San Francisco,
Calif. for over seven years. She works for
both the Senior Lunch Program and for
Client Services serving people living with
HIV/AIDS, breast cancer and other life -
threatening diseases. She serves on the
Steering Committee of ANSA as a nutri-
tion track co-chair.

Alan Lee, RD, CDE, CDN, CFT, is a
nutrition consultant and currently works
for various HIV/AIDS service organiza-
tions, including Greyston Health
Services, Asian & Pacific Islander
Coalition on HIV/AIDS (APICHA), and
TOUCH of Rockland County in New
York, N.Y. He also has a private practice
with Astor Medical Group. He is current-
ly the Alliance/Membership Committee
chair for the HIV/AIDS DPG and the co-
chair of NIAC. He also serves on the
Steering Committee of ANSA as a nutri-
tion track co-chair.

Save the date: March 31, 2007
6th Annual Nutritionists in AIDS
Care (NIAC) and HIV/AIDS DPG
conference in New York City
(www.gnyda.org under calendar of
events for details.)  

It’s never too early to think about
being a presenter at next year’s ANSA
conference tentatively scheduled to be
in Chicago, Ill. in August or September
2007. If you would like to speak or
have a suggestion for a speaker or
topic, please let Kim Madsen, nutrition
track co-chair, know at KMadsen@
projectopenhand.org.

(ANSA, from page 3)
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For more of the latest HIV/AIDS news
and research, visit The Body Pro at
www.thebodypro.com.

Please note: Knowledge about HIV
changes rapidly. Note the date of this
summary’s publication, and before
treating patients or employing any ther-

apies described in these materials, veri-
fy all information independently. If you
are a patient, please consult a doctor or
other medical professional before acting
on any of the information presented in
this summary. For a complete listing of
our most recent conference coverage,
visit www.thebodypro.com/confs/confcov
_recent.html.
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Perhaps one of the most tangible
daily benefits of DPG member-
ship is the electronic mailing list
(EML), where members can post 
questions, get answers/ideas/
suggestions, 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!

Thanks to DCI for sponsoring Positive Communication for the 2006-2007 year!


