
Diagnostic tests for HIV resistance
are created as quickly as the new drugs
Research is leading individualized medicine evolution

The lag between when new HIV drugs are developed and when
resistance tests are available to clinicians for monitoring a
patient’s success on these medications soon will be nil.

Pharmaceutical companies and diagnostic labs have used rapid tech-
nological changes and collaborations to make it possible for screening
tests to be available nearly as soon as new antiretroviral drugs are
approved for the market.

“We were working with drug companies on what they needed for
drug development before we had a patient testing service,” says 
Bill Young, chairman and chief executive officer of Monogram
Biosciences of South San Francisco, CA. Monogram formerly was
ViroLogic Inc., and the company markets a variety of HIV assays,
including PhenoSense GT, GeneSeq HIV, PhenoSense Entry, and
Replication Capacity.

“We have been a customer and collaborator since the 1990s,”
Young says.

“Some companies are much more open with us, and some are a little
less open,” Young explains. “But the intent for both is to make sure we
know what they’re working on so the assays can be made during the
development process.”

Then, when the drug makes it to the market, the resistance tool is
ready, as well, Young adds.

Pfizer Inc. had approached Monogram in 2002, asking the compa-
ny for a collaboration that would be beneficial to both companies,
Young recalls.

“The sooner you can get in lock-step with drug development, the
more likely your technology will be in wide use when it’s in the
market,” Young says.

Diagnostic labs have become more sophisticated in recent years,
improving viral load assays and CD4 cell assays, as well as expanding
choices in resistance testing, says Robert Grant, MD, an associate
investigator at Gladstone Institute of Virology and Immunology in San
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“Significant innovations have allowed labs to
conduct those assays in an easier and more reli-
able manner,” Grant says. 

“Drug resistance testing has now become stan-
dard in many parts of the world,” Grant adds.
“They measure the presence of mutations in
virus infection, and those mutations have been
well characterized with respect to their relation-

ship to drug resistance or failure of clinical/bio-
logic response.”

Monogram Biosciences is on the cutting edge
of the new diagnostic technology.

The company has in development an assay for
resistance to integrase inhibitors, which is the
first step in optimizing a patient’s background
therapy, Young suggests.

Other companies also are developing assays
for resistance to integrase inhibitors, he adds.

“Our big news will be studies done with two
CCR5 inhibitors, and these are the most
advanced, well into phase III,” Young says.

At the XVI International AIDS Conference,
held Aug. 13-18, 2006, in Toronto, Canada,
Monogram investigators presented an abstract
showing that the company’s Co-Receptor
Tropism assay is accurate, precise, sensitive,
reproducible, and robust for the measurement of
HIV-1 CRT.1

“With new drugs in the pipeline, the entry
inhibitors, assembly inhibitors, the integrase
class, we’re extending our range of resistance
tests,” says Alfred Merriweather, chief financial
officer of Monogram Biosciences.

“The driver for the changes is the new classes
of drugs,” Merriweather says. “There are 20
approved drugs and 60 or more in develop-
ment.”

The increasing complexity of the drugs coming
to market will fuel the need for tests that help cli-
nicians understand how these drugs will relate to
a particular patient, Merriweather adds.

“With the CCR5 compounds, it potentially is
breaking new ground in the sense that there’s a
potential for a class of drug in which the very
prescription is dependent on a [lab] test,”
Merriweather says.

Resistance testing has evolved in the past
decade from a new technological advance in HIV
treatment to a standard of care in which resist-
ance assays are used routinely to assess the con-
sequences of HIV mutations and resistance to
existing antiretrovirals.

As Integrase and entry inhibitors develop,
we’ve had to develop assays that work in those
settings as well,” Young explains. “We work with
drug companies during the development phase,
and when the drug is marketed, the assays are
ready to go and have affirmative data on them.”

Monogram’s Trofile assay, which is able to
determine whether a patient’s virus will gain
entry into cells via the CCR5 and/or the
CXCR4 co-receptors, has been used by Pfizer
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for all clinical studies involving the pharmaceu-
tical company’s investigational CCR5 antagonist,
Young says.

“It’s not just being used as a monitoring tool;
it’s being used to select patients,” Young says. “It
was actually developed and pre-evaluated three
years ago.”

Earlier this year, Monogram and Pfizer
entered into a commercial agreement to make
the assay commercially available internationally,
Young adds.

“The other thing the assay can be used for, and
the jury is still out on this, is whether you need
to monitor patients after they’re put on the drug
or after they fail therapy,” Young says.

CCR5 inhibitors may prove to be useful earlier
in the course of HIV infection before alternative
viruses can appear, Grant says.

“This is an area that’s controversial right now,”
Grant says. “There are trials using the new drugs
in a salvage capacity for people who have failed
other drugs and may have later stage infection,
but there’s also a lot of interest in using them ear-
lier in the course of HIV infection.”

“I think that tropism assays may become part
of standard medical care for any number of rea-
sons,” Grant says. “They will be used to predict
resistance and the rate of progression, and they
will be used to select which entry level inhibitors
should be used.”

Those are three possible indications that could
emerge for tropism assays, and any one of these
could become very important in the near future,
making the assay a part of standard HIV care,
Grant notes.

For integrase inhibitors, the drug resistance
tests will be used similarly to current resistance
tests, as soon as these are available, Grant says.

Another new area involves assays that can
detect minor variance, which may be more
predictive of whether resistance is present,
Grant notes.

“These could be important for when people
are starting antiviral therapy, especially in com-
munities where they acquired the virus from a
sexual partner,” Grant says.

After the patient is off therapy due to treat-
ment interruption or because they were only tak-
ing antiretrovirals during pregnancy and chose
to stop when the baby was born, there might be
drug resistance present that cannot be predicted
in a standard assay, Grant says.

“There are a variety of minor variance assays
in research labs, but not in clinical labs, but it’s

an area of innovation that we’re starting to see,”
Grant explains. “They reliably can detect down
to 1 percent of viral mutation, while normal
assays detect more than 50 percent of muta-
tions.”

Another area of laboratory diagnostics that
requires innovation has to do with using the lab-
oratory in resource poor areas of the world,
Grant says.

“I think there’s a need for healthy skepticism
about how useful and necessary laboratory
resources are in management of HIV infection,”
Grant says. “In resource poor areas the lab test-
ing costs more than the drug itself, and it’s an
open question of whether it’s essential to have all
the lab tests available for retroviral therapy.”

Investigators now are looking at these issues
through randomized studies, he adds.

The advantage resource poor areas have is that
they are beginning antiretroviral therapies at a time
when the drugs are more potent than ever, so this
will reduce drug resistance. But the disadvantage is
that their drug supply chain is vulnerable, so they’ll
see people going on and off therapy because of an
imperfect drug supply, Grant explains.

“We really need studies to look directly at how
much drug resistance there is in resource poor
areas, and we need the appropriate technology to
determine which tests are most useful and essential
for them,” Grant adds. “They cannot afford lab
support that is not essential, and they need the
most cost effective ways to conduct those tests.”   ■

Reference:
1. Limoli K, et al. Technical Validation Defines the

Performance of Monogram’s HIV Co-Receptor Tropism
Assay. Abstract presented at the XVI International AIDS
Conference, held Aug. 13-18, 2006, in Toronto, Canada.

CDC’s latest STD 
guidelines have changes
for HIV clinicians to follow
Routine screening for STDs, HIV recommended

The latest sexually-transmitted diseases
(STDs) treatment guidelines provide rele-
vant new data about the increasing rates of

risk behavior and STDs among HIV infected and
uninfected men who have sex with men (MSM).

“One thing we highlight is the importance of
STD screening, at least annually, for both HIV
positive and negative men for gonorrhea,



syphilis, and chlamydia,” says Kimberly A.
Workowski, MD, FACP, an associate professor of
medicine in the division of infectious diseases at
Emory University in Atlanta, GA.

Workowski is a co-author of the Sexually
Transmitted Diseases Treatment Guidelines, 2006,
which was updated for the first time in four
years on Aug. 4, in the Morbidity and Mortality
Weekly Report of the Centers for Disease Control
and Prevention (CDC) in Atlanta. Workowski
also will be discussing the guidelines at the 44th
Annual Meeting of the Infectious Diseases
Society of America, held Oct. 12-15, 2006, in
Toronto, Ontario, Canada.

“We have to make sure if [at-risk people] have
been vaccinated for hepatitis A and B that they’re
immune, and if they have not been vaccinated,
then we recommend vaccination for all HIV-
infected folks and men who have sex with men,”
Workowski says.

Another change in the recommendations
involves screening for lymphogranuloma
venereum (LGV), which is caused by C. trachomatis
serovars L1, L2, or L3. While clinicians typically
find manifestation of LGV among heterosexuals
in tender inguinal and/or femoral lym-
phadenopathy, they should also look for procto-
colitis, which is the result of rectal exposure,
Workowski notes.

Clinical presentation of proctocolitis, especially
among HIV-infected MSM, has become more
common, she adds.

Proctocolitis includes symptoms of inflamma-
tion of the rectum, diarrhea, abdominal cramps,
and inflammation of the colonic mucosa. If LGV
is detected, then the treatment is 100 mg of
Doxycycline therapy, administered twice daily
for three weeks.1

“Most clinicians think of LGV disease in a dif-
ferent way,” Workowski says. “But this presenta-
tion is a bloody discharge and pain in the rec-
tum, so it’s different from what providers com-
monly are seeing.”

Also, acute, sexually-transmitted hepatitis C
might be found in HIV-infected MSM,
Workowski says.

About 15-20 percent of people with acute HCV
infection have only sexual exposure as a risk factor
for the disease, and case control studies show an
association between acquiring HCV infection and
exposure to a sex contact with HCV infection.1

Sexual transmission of HCV often is associated
with syphilis infection and other STDs, and the
CDC recommends antibody HCV testing for rou-

tine screening of asymptomatic persons based on
their risk for infection, such as a history of injec-
tion drug use, but also including HIV infection.1

The new STD guidelines also recommend that
clinicians do not use quinolones, such as
ciprofloxacin, for the treatment of gonorrhea
among MSM, for people who acquired infection
while traveling abroad, and for all persons in
Hawaii and California because of increasing
resistance. Instead, cetraxal is preferred treat-
ment, Workowski says.

Studies show that quinolone-resistant N. gonor-
rhoeae is more common among MSM than among
heterosexual men (23.9% versus 2.9%).1

For MSM, international travelers, and people liv-
ing in California and Hawaii, the CDC recommen-
dations are to treat gonorrhea with either a single
125 mg dose intramuscular injection of ceftriaxone
or with 400 mg orally in a single dose of cefixime.

Ceftriaxone 125 mg intramuscularly in a sin-
gle dose.1

“There has been increasing quinolone resist-
ance over the last four years,” Workowski notes.
“There’s a surveillance project in effect since the
mid-1980s, and it monitors trends in antimicro-
bial resistance, and it recently noted an increase
in quinolone resistance.”

Quinolone resistance is spreading through het-
erosexual society, as well, and it’s likely to
increase to the point where quinolones won’t be
useful for anyone, Workowski adds.

Providers have new tools with information
about treating genital herpes (HSV), she says.

Most herpes cases involve HSV-2, although
HSV-1 might become more common, the guide-
lines say.

“There is new information that daily treatment
with 500 mg of Valacyclovir decreases the rate of
HSV-2 transmission among HIV-discordant cou-
ples,” Workowski says.

HIV-infected persons who have HSV infection
commonly have severe and painful lesions, and
HSV shedding is increased among people with
HIV infection, and they’re more likely to be con-
tagious for HSV.1

The guidelines recommend a regimen of 400-
800 mg Acyclovir taken orally two or three times
a day for daily suppression therapy in HIV
patients with HSV. Alternative therapies are 500
mg orally twice a day of Famciclovir or
Valacyclovir.1

For HIV patients who have episodic infection
of HSV, the recommendations are for 400 mg
Acyclovir orally three times a day for five to 10
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days, or 500 mg orally of Famiciclovir twice a
day for five to 10 days, or 1.0 grams orally twice
a day of Valacyclovir for five to 10 days.1

When HSV treatment resistance is suspected, a
clinician is advised to consult with an HIV special-
ist before administering an alternative therapy.1

“Another important advance in STD preven-
tion is the HPV [human papillomavirus] vaccine,
which has just become available for females,”
Workowski says.

The vaccine, called Gardasil, was approved in
June and it provides protection against for strains
of genital human papillomavirus, including two
of the strains that cause cervical cancer.

One of the key take-home messages in the
updated STD guidelines is that health providers
need to be aware that most cases of STDs are
asymptomatic, Workowski says.

“So it’s important to screen both MSM and
HIV-positive individuals that continue to engage
in high-risk activities, even if their sexual activi-
ties are protected by a condom,” she says.
“They’re still at risk for STDs.”

Condoms have proven effectiveness against
gonorrhea, chlamydia, and HIV transmission, and
there’s limited data suggesting condoms are effec-
tive against herpes and HPV, Workowski notes.

“But it’s important to provide regular screen-
ing and risk assessments each time the patient
comes in,” she says. “The other thing is there is a
re-epidemic of syphilis, especially with the pres-
entation of secondary syphilis because primary
syphilis often is missed by patients and
providers when it’s in areas that are not as visi-
ble, such as the mouth and rectum.”

So patients might come into a clinician’s office
with a highly contagious case of secondary
syphilis, Workowski adds.

“Ryan White grants are mandating screening for
syphilis at least annually, and there’s a suggestion
for screening for other STDs,” Workowski says.

“The biggest message about syphilis is that
it’s out there, and patients are asymptomatic the
majority of the time, so this emphasizes the
importance of vigilance and screening,” she
adds.

The STD guidelines recommend that clinicians
ask patients a series of questions as part of the
screening effort. (See story about STD screening
questions, p. 101.)

“These are some nice questions to go over
with patients,” Workowski says. “It helps
providers facilitate discussions with their
patients about their sexual practices.”

The other changes in the latest guidelines
include a change in wording about pregnant
women and HIV screening: it’s now recommend-
ed as part of a routine panel of prenatal testing,
Workowski says.

“This is for all pregnant women in the United
States,” she adds.

Also, there soon will be guidance coming out of
the CDC that HIV prevention counseling no longer
has to be linked to HIV testing, meaning that clini-
cians can test for HIV on a more routine basis
among at-risk groups, without having to provide
concurrent HIV counseling, Workowski notes.

“The other thing that we’ll highlight for clini-
cians is to increase their awareness of acute retrovi-
ral syndrome in which patients present with a
fever, big lymph nodes, and a skin rash,”
Workowski explains. “Any suspicion should
prompt testing for HIV, and the reason for this is
because patients who are acutely infected are high-
ly infectious.”

Acutely-infected patients also might have
another STD, which is what brought them to a
clinician’s attention, she adds.

“There are some programs, including one in
North Carolina, which have been innovative in
identifying these acutely-infected patients by
testing patients for HIV viral load instead of HIV
antibody when they come into the STD clinic,”
Workowski says.

“It’s important to tie HIV screening into this
because of studies showing that most acute HIV
infections were among people who were identi-
fied as seeking care for STDs, when clinicians
also discovered acute HIV infections,”
Workowski explains.   ■

Reference:
1. CDC. Sexually Transmitted Diseases Treatment

Guidelines, 2006. MMWR Recomm Rep. 2006;55:1-94.

Latest STD treatment
guidelines recommend
these screening questions
Use normalizing language with patients

The Centers for Disease Control and
Prevention (CDC) of Atlanta, GA, pub-
lished in August 2006 its latest STD treat-

ment guidelines update, which includes
changes in prevention and treatment involving



HIV patients and men who have sex with men.
The recommendations serve as clinical guid-

ance, and focus on five major strategies for
prevention and control of STDs, including the
following:

1. Education and counseling of persons at risk
on ways to avoid STDs through changes in sexu-
al behaviors;1

2. identification of asymptomatically infected
persons and of symptomatic persons unlikely to
seek diagnostic and treatment services;1

3. effective diagnosis and treatment of infected
persons;1

4. evaluation, treatment, and counseling of sex
partners of persons who are infected with an
STD,1

5. pre-exposure vaccination of persons at risk
for vaccine-preventable STD.1

The latest guidelines also recommend that cli-
nicians become skilled in using techniques that
facilitate rapport with patients through the use of
open-ended questions, understandable language,
and normalizing language, such as the phrase,
“Some of my patients have difficulty using a con-
dom with every sex act. How is it for you?”1

The CDC provides these examples of ques-
tions, which pertain to the five Ps of partners,
prevention of pregnancy, protection from STDs,
practices, past history of STDs, for clinicians to
ask their at-risk patients:1

1. Partners
• Do you have sex with men, women, or both?
• In the past two months, how many partners

have you had sex with?
• In the past 12 months, how many partners

have you had sex with?
2. Prevention of pregnancy
• Are you or your partner trying to get

pregnant?
If the answer’s “No,” then ask: What are you

doing to prevent pregnancy?
3. Protection from STDs
• What do you do to protect yourself from

STDs and HIV?
4. Practices
• To understand your risks for STDs, I need

to understand the kind of sex you have had
recently.

• Have you had vaginal sex, meaning ‘penis in
vagina sex’?

• If “Yes,” ask: Do you use condoms: never,
sometimes, or always?

• Have you had anal sex, meaning ‘penis in
rectum/anus sex’?

• If “Yes,” ask: Do you use condoms: never,
sometimes, or always?

• Have you had oral sex, meaning ‘mouth on
penis/vagina?

For condom answers:
• If “Never,” ask: Why don’t you use con-

doms?
• If “Sometimes,” ask: In what situations or

with whom, do you not use condoms?
5. Past history of STDs
• Have you ever had an STD?
• Have any of your partners had an STD?
Additional questions to identify HIV and hep-

atitis risk:
• Have you or any of your partners ever

injected drugs?
• Have any of your partners exchanged

money or drugs for sex?
• Is there anything else about your sexual

practices that I need to know about?1   ■

Reference:
1. CDC. Sexually Transmitted Diseases Treatment

Guidelines, 2006. MMWR Recomm Rep. 2006;55:1-94.

Problematic HIV patients
benefit from comprehensive
team approach to care
Glucose intolerance higher in HIV patients

HIV clinicians need to screen and monitor
patients for lipid abnormalities and car-
diovascular illness before and during

antiretroviral treatment (ART), an expert advises.
Dietary consultations, as well as a multidisci-

plinary team approach that includes a pharma-
cist, are important to HIV care, says May C.
Mak, PharmD, CDE, an assistant professor in
the department of pharmacy at the University
of Southern California in Los Angeles, CA.

“At this clinic, providers refer to pharma-
cists the problematic patients,” Mak says. “We
see the people who are out of metabolic and
virus control and who have diabetes and high
triglycerides.”

After receiving many referrals, investigators
wanted to find out how common the problems
are among HIV patients, Mak notes.

“We wanted to identify whether the virus or
highly active antiretroviral therapy (HAART) was
the culprit,” Mak says. “None of the published
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data show directly that protease inhibitors (PIs)
are the problem, but they’ve been implicated.”

So investigators reviewed data among HIV
patients receiving PIs and those without PIs,
and they found significantly higher glycosylat-
ed hemoglobin (A1c) levels among the PI group,
which represented an overall loss of control
over glucose, Mak says.

“This doesn’t mean PI regimens produce
more cardiovascular risk, although they are
specifically associated with higher A1c levels,”
Mak adds. “And PI regimens are associated
with higher triglyceride levels, although that
correlation wasn’t statistically significant.”

The study showed that obesity was present in
26 percent of the patients, while hypertension
was present in 48 percent, and hypertriglyc-
eridemia was present in 86 percent. Also, 37
percent of the patients had low HDL levels.1

The treatment most commonly associated
with metabolic abnormalities was Kaletra,
which is the preferred PI in many regimens,
Mak says.

“What’s unique in my population is we’re
dealing with a high Hispanic population,
whose ethnicity raises the risk of diabetes and
hyperlipidemia and obesity,” Mak says.
“Overall, 63 to 64 percent of our study popula-
tion fit into the definition of metabolic syn-
drome, which is having three or more of the
abnormalities of hypertension, glucose intoler-
ance, obesity, etc.”

About 90 percent of the study population
had glucose intolerance, but then another 63
percent fit the metabolic syndrome criteria,
Mak clarifies.

This percentage is much higher than the other
HIV data reported, so it’s question of whether
this finding is related to the ethnicity of the clin-
ic’s HIV population, Mak notes.

“There are some patients who have triglyceride
levels in the thousands, and those have risen
because they suffer from pancreatitis,” Mak says.

HIV patients with metabolic syndrome need a
comprehensive, team approach to their HIV care,
but this is sometimes difficult for HIV clinics to
provide.

“For a brief period of time, we had a metabolic
clinic day within our HIV clinic,” Mak says. “But
staffing problems came up, and we couldn’t do
that anymore.”

Now the monitoring of metabolic parameters
is the responsibility of the pharmacist, she adds.

HIV specialists increasingly are becoming pri-

mary care providers, who have to look at a vari-
ety of health issues in order to improve patients’
overall care, Mak notes.

“We also rely heavily on dietitian consultations
to help us evaluate a patient’s diet and to see if
there could be any adjustment to diet,” Mak says.

This consultation often turns up striking exam-
ples of problematic foods.

For example, many of the Hispanic patients
consider Ramon noodles a dietary staple because
they’re inexpensive and taste good, Mak says.

“These are high in salt and fat, and we’ve
come across several Hispanic patients who like to
eat those on a routine basis and sprinkle cheese
on them,” she says. “So that’s an example of how
terrible those diets can be because of economical
and ethnic preference.”

However, it’s very difficult to convince
patients to change their dietary habits unless
they’ve suffered a major health problem, such as
a heart attack or pancreatitis, Mak says.

“A lot of these patients also want to maintain
their quality of life, and they think they’re suffering
enough from being on all of these medications,”
Mak says.

The other treatment is to put the patients on
triglyceride-lowering agents like Lopid and
Tricor because their primary lipid problems are
with high triglycerides, and high LDLs is a sec-
ondary problem, Mak adds.

“A few individuals have needed insulin, but it
comes down to how late we catch these people,
because they usually begin with some glucose
intolerance in the early stage, and insulin is not
needed if they’re willing to adopt a healthier
diet and exercise,” Mak says. “If they do not
adopt healthy behaviors, then we begin with
insulin sensitizers like Avandia, Aptos,
Netforman, which do not lower blood sugar, but
help the body handle glucose more effectively.”

Mak says she joined the clinic about seven
years ago, and at that time the major problems
involved virus control and resistance to ART.

“So we were dealing with a lot of interpreting
genotype and phenotype and HAART medicine
to overcome resistance,” Mak explains. “Now,
more and more, we’re dealing with metabolic
abnormalities, and the referrals have been for that
problem.”   ■

Reference:
1. Mak M. Incidence of Abnormal Metabolic Parameters

in Patients Receiving HAART. Presented at the Treatment
and Management of HIV Infection in the United States
Conference, held Sept. 15-18, 2005, in Atlanta, GA.



Study finds benefits to 
providing case management
to homeless HIV patients
ART adherence and CD4 cell counts were
improved

San Francisco investigators have found that
case management as part of HIV medical
treatment is associated with better adher-

ence to antiretroviral therapy (ART) among peo-
ple who are homeless or marginally housed.

“Case management also was associated with
greater improvement in CD4 cell count, and it
was associated with improved health outcomes
among HIV positive people,” says Grant Colfax,
MD, co-director of the HIV/AIDS statistics, epi-
demiology, and intervention research section of
the San Francisco Department of Public Health in
San Francisco, CA.

“It’s not a causal relationship, and we can’t say
it’s causal because this was not a randomized
study,” Colfax notes. “We looked at homeless
people and compared those who were marginal-
ly housed or homeless, and we looked at
whether they had a case manager or not.”

Investigators defined case manager loosely,
including those with professional degrees and
those with training, but less formal education.

“We didn’t distinguish in our study between
nurse case managers or peer counselors or other
types,” says Margo Kushel, MD, an assistant
professor of medicine at the University of
California, San Francisco and San Francisco
General Hospital.

“We included case managers who offered some
services themselves, including counseling, and
we included others who operated more in a bro-
kerage model in which they made sure the client
got to the proper services,” Kushel explains.

When a participant indicated receiving case
management services, investigators confirmed this
by interviewing the case manager, Kushel says.

The case management programs were operated
by a variety of different organizations, Colfax notes.

“We looked at what was the impact of case
management as it is currently in the community
on these outcomes, and we looked at whether
people reported having a case manager or not
and then compared the outcomes to those who
didn’t,” he says. “We didn’t do anything to the
case management programs.”

Case management services were divided
according to the frequency of use: people who
saw a case manager in less than 25 percent of the
study’s five quarters were grouped with people
who reported receiving no case management
services. About 41 percent of study participants
fell into this category, she says.

Clients who saw a case manager between 25
percent and 75 percent of the quarters were
grouped together as receiving moderate case
management, Kushel adds.

About 24 percent of clients reported receiving
moderate case management services, she says.

The category of consistent case management
included people who had received case manage-
ment in 75 to 100 percent of the five quarters,
and 35 percent of participants were in this group,
Kushel says.

“We saw that in terms of adherence there was
very little difference between moderate and con-
sistent case management,” Kushel says. “With
the CD4 cell count it did look like people with
consistent case management did better than
those with moderate case management and those
with none, but for virological outcomes, it was
pretty much the same thing.”

Investigators accounted for a number of fac-
tors, including gender, race, ethnicity, age, drug
use, etc., Colfax says.

“We still found that case management was asso-
ciated with a better outcome,” Colfax adds. “It’s
hard to do a study where you randomize to case
management or not, so it’s an important outcome
that people in our system who had case manage-
ment had better outcomes than those who didn’t.”

There appeared to be no difference in consis-
tent primary care services or emergency room vis-
its between the groups of clients who received
moderate or consistent case management and
those who received little or none, Kushel says.

“Everyone had high rates of regular primary care,
so it was hard to improve on that,” Kushel says.

Adherence was measured according to both
missed pills and CD4 cell count, she notes.

Those who had good adherence also were
more likely to have an undetectable viral load of
less than 400, Kushel says.
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Case management was not independently associ-
ated with improved viral load, however, she adds.

Nonetheless, the results are encouraging,
Kushel says.

“This was exciting to us because it hasn’t
been shown before that having a case manager
helped with adherence,” Kushel says.
“Although, it certainly makes a lot of sense
because this population is poor, homeless, has
substance abuse problems, and perhaps case
managers were helping people get to doctor
appointments, take their medications, help with
side effects, and help with medications refilled.”

What the research doesn’t show is whether
one type of case management provides more
benefits than another type, Kushel notes.

“It’s possible some worked better than others,”
she adds. “If one form of case management is bet-
ter than others, then we should base our
resources on it.”

The agencies included in the study were prom-
ised anonymity, but Kushel found that the case
management programs were generally impressive.

“We were impressed with the dedication and
resourcefulness of the case managers we met in
the systems, but I wouldn’t say that one model
stood out over another one,” Kushel says.

“The bottom line is this study supports the
need for case management in this marginalized
and homeless population because it showed
improvements in health outcomes,” Colfax
says. “We had hoped that was the case, but
now we’ve looked at it here, and we’ve found
strong evidence that this was the case.”    ■

HIV/AIDS patients 
should avoid raw 
oysters from Pacific NW

The Food and Drug Administration is
advising consumers to avoid eating raw
oysters harvested in the Pacific Northwest

as a result of increased reports of illnesses asso-
ciated with the naturally occurring bacteria

Vibrio parahaemolyticus (Vp) in oysters harvested
from the area.

Oysters harvested from this region have been
reported to cause gastrointestinal illness. The
threat is particularly important for people who
have compromised immune function, including
those living with HIV/AIDS.

Until the threat of Vp from oysters harvested
in the Pacific Northwest has passed, consumers
are advised to thoroughly cook oysters harvested
from that area before eating. They also should
thoroughly cook oysters if they are not certain of
the oysters’ origin, or if they wish to further
reduce their risk of infection from bacteria that
may be found in raw oysters.

In recent months, there has been an unusual
increase in bacterial illness associated with eating
raw oysters from the Pacific Northwest. The ill-
nesses are associated with the naturally occur-
ring bacterium Vp, which is most prevalent dur-
ing summer months when water temperatures in
the Pacific Northwest are most favorable for its
growth. While Vp can cause mild gastrointestinal
disorders in healthy individuals, those with weak
immune systems and older persons are at greater
risk for serious more illness, such as septicemia
(infection of the blood system).

Pacific Northwest oysters are distributed nation-
ally. Although to date most of the illnesses report-
ed have occurred in the Pacific Northwest, some
have been reported in New York state as well.

In Washington state, shellfish control authori-
ties are identifying and closing areas where peo-
ple have become sick from eating oysters.
Washington state has initiated a recall of all shell
stock oysters (oysters in the shell) harvested from
areas closed within the state. Because of the
potential for nationwide distribution, consumers
are advised to follow recall instructions and
return associated shell stock oysters to the retail-
er from which they were purchased.

Cooking destroys the bacteria, eliminating the
risk of illness for both healthy and immunocom-
promised individuals. The majority of illnesses
that occur from the consumption of raw oysters
are not life-threatening to the general population
and commonly range from mild intestinal disor-
ders of short duration to acute gastroenteritis. The
symptoms are watery diarrhea, often with abdom-
inal cramping, nausea, vomiting, fever and chills.
Usually these symptoms occur within 24 hours of
ingestion and last no more than three days. Severe
disease is rare and occurs most commonly in per-
sons with weakened immune systems.

FDA FDA 
NotificationsNotifications

FDA 
Notifications



Persons with weakened immune systems,
including those affected by AIDS; and persons
with chronic alcohol abuse, liver, stomach or
blood disorders, cancer; diabetes, or kidney dis-
ease should avoid raw oyster consumption alto-
gether, regardless of where the oysters are 
harvested.

Consumers can continue to enjoy oysters in
many cooked preparations by following this advice. 

At Restaurants and other Foodservice
Establishments:

• Order oysters fully cooked. 
In the shell:
• Purchase oysters with the shells closed. Throw

away any oysters with shells already opened. 
• Boil oysters until the shells open. Once open

boil for an additional 3-5 minutes. 
• Steamer - add oysters to water that is

already steaming and cook live oysters until
the shells open, once open steam for another
4-9 minutes.

• Use smaller pots to boil or steam oysters.
Using larger pots, or cooking too many oysters at
one time, may cause uneven heat distribution,
which may cause the oysters in the middle to not
get fully cooked.

• Discard any oysters that do not open during
cooking. 

Shucked Oysters: 
• Boil or simmer shucked oysters for at least

3 minutes or until the edges curl. 
• Fry at 375 degrees for at least 3 minutes. 
• Broil 3 inches from heat for 3 minutes. 
• Bake at 450 degrees for 10 minutes. 
For further information contact: FDA Food

Safety Hotline: 1-888-SAFEFOOD

Tentative approval given for generic 
lamivudine/zidovudine

The FDA granted tentative approval on July
26, 2006 for lamivudine/zidovudine tablets co-
packaged with abacavir sulfate tablets for treat-
ment of HIV, manufactured by Aurobindo
Pharma Limited Inc., of Hyderabad, India.

The lamivudine/zidovudine combination is a
generic formulation of the approved combina-
tion product, Combivir, manufactured by
GlaxoSmithKline, which combines the two
Nucleoside Reverse Transcriptase Inhibitors
(NRTIs) in a single tablet. Abacavir sulfate,
which is also an NRTI, is a generic formulation
of the approved product, Ziagen, also manufac-
tured by GlaxoSmithKline.

The application was reviewed under expedited
review provisions for the President’s Emergency
Plan for AIDS Relief (PEPFAR).

“Tentative Approval” means that FDA has con-
cluded that a drug product has met all required
quality, safety and efficacy standards, though it
may not be marketed in the U.S. because of exist-
ing patents and/or exclusivity rights. Tentative
approval, however, does make the product eligible
for consideration for purchase under the PEPFAR
program.

Check Vironostika HIV-1 test kit for problems

The FDA has issued an important notification
regarding the Vironostika HIV-1 test kit:
bioMerieux, Inc. has become aware of five HIV-1
finished kit lots in the field which have been
reported to contain EnzAbody reagent that
appears noticeably cloudy and/or flocculent,
instead of clear and non-turbid as expected 30
minutes after reconstitution.

Kit lot numbers identified are 121566, 121567,
121568, 160342, and 160339 with EnzAbody Lot
Numbers of 1008926, 1008926, 1008926, 1011220
and 1011021 respectively.

bioMerieux is asking all customers to verify
the appearance of the EnzAbody reagent prior to
using it in an assay as a general practice for all
lots, whether or not they appear in this list.

If the EnzAbody reagent appears to be notice-
ably cloudy and/or flocculent 30 minutes after
reconstitution, as a precaution, the reagent should
not be used to perform the assay. Use of cloudy
EnzAbody could possibly increase your risk of
inaccurate HIV test results in patients and there-
fore should be avoided.

FDA approves Atripla as single pill once daily

The FDA has approved Atripla Tablets, a new
fixed-dose combination of three widely used
antiretroviral drugs, to be taken in a single tablet
once a day, alone or in combination with other
antiretroviral products for the treatment of HIV-1
infection in adults. 

Atripla is the first fixed dose combination avail-
able in the United States to combine two different
classes of antiviral drugs in a single pill. This
“one-pill-once-a-day” product to treat HIV/AIDS
combines the active ingredients of Sustiva
(efavirenz) a Nonnucleoside Reverse Transcriptase
Inhibitor (NNRTI), with Emtriva (emtricitabine)
and Viread (tenofovir disoproxil fumarate), two
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Nucleoside Reverse Transcriptase Inhibitors
(NRTIs). Emtriva and Viread are also available in
a fixed dose combination known as Truvada. 

Atripla is the result of an unprecedented inter-
company cooperative effort between Gilead
Sciences, the manufacturer of Emtriva and
Viread, with Bristol-Myers Squibb, the manufac-
turer of Sustiva. Merck controls the marketing of
Sustiva outside the United States. The approval
of Atripla will not only make the new fixed dose
combination available in the U.S., but also permit
its purchase under the President’s Emergency
Plan for AIDS Relief program.

Atripla was approved in less than 3 months
under FDA’s fast track program. The approval is
the result of an expedited review process outlined
in guidance for industry from the FDA in May 2004 
(www.fda.gov/oc/initiatives/hiv/hivguidance.ht
ml). The guidance encourages manufacturers to
develop fixed dose combination and co-packaged
products consisting of previously approved anti-
retroviral therapies for the treatment of HIV infection.

The drug combination represented by this
product is a recommended first line regimen for
treatment naive patients (except during first
trimester of pregnancy or in women with high
pregnancy potential) in the national Guidelines for
the Use of Antiretroviral agents in HIV-1-Infected
Adults and Adolescents
(http://aidsinfo.nih.gov/ContentFiles/Adultand
AdolescentGL.pdf). 

Atripla can significantly simplify a drug treat-
ment regimen by reducing the pill burden, help-
ing to increase adherence and thus reducing
potential development of viral resistance to the
drugs. This may result in longer term effectiveness
of the drug regimen.

Since the three components of Atripla have
been in use for some time, their characteristics
and effects are well known. In addition, the safe-
ty and effectiveness of the combination of these
three drugs were shown in a 48 week-long clini-
cal study with 244 HIV-1 infected adults receiv-
ing the drugs contained in Atripla. In this trial,
80 percent of the participants achieved a marked
reduction of the human immunodeficiency virus

and a substantial increase in the number of
healthy CD4 cells. 

The labeling of Atripla includes a boxed warn-
ing that the drug’s use can cause lactic acidosis
(buildup of an acid in the blood). In patients
with chronic Hepatitis B infection, the discontin-
uation of the treatment with Atripla (which is
not indicated for this use) can result in severe
flare-ups of Hepatitis B infection. Other potential
serious adverse events reported for the use of
Atripla’s ingredients include serious liver toxici-
ty, renal impairment and severe depression. The
most common adverse events experienced by
participants in the combination trial included
headache, dizziness, abdominal pain, nausea,
vomiting, and rash.

The FDA approved Sustiva in 1998, Viread in
2001 and Emtriva in 2003. Truvada, which com-
bined Viread and Emtriva in a fixed dose combina-
tion, was approved in 2004.

Guidelines for pregnant women infected with
HIV-1 are updated

The Public Health Service Task Force
Recommendations for Use of Antiretroviral Drugs
in Pregnant HIV-1-Infected Women for Maternal
Health and Interventions to Reduce Perinatal HIV-
1 Transmission in the United States has been
revised to include an update of the “Antiretroviral
Drug Resistance and Resistance Testing in
Pregnancy” section to reflect new recommenda-
tions for resistance testing for HIV-infected preg-
nant women. You can download the guidelines or
can request to receive them by e-mail or regular
mail on the AIDSinfo Web site
(www.AIDSinfo.nih.gov).

The Perinatal Working Group now recom-
mends resistance testing for 1) all pregnant
women not currently receiving antiretrovirals,
before starting treatment or Mother-To-Child
Transmission prophylaxis and 2) all pregnant
women receiving antenatal antiretroviral therapy
who have virologic failure or who have sub-opti-
mal viral suppression after initiation of antiretro-
viral therapy.   ■

■ Injection drug
users: too often they're
excluded from treat-
ment, despite need

■ Treatment prepared-
ness report: Collaborative
Fund discusses state of
ART around the globe

■  HIV dementia: viral
differences could
answer AIDS mystery

■ Pros and cons:
when should you treat
acute infection?

■ Using new ARVs:
expert offers tips on
integrating new drugs
into practice
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9. As new HIV antiretroviral drugs are being
developed, so are new resistance tests.
Which of the following resistance tests is
currently being developed as a diagnostic
tool?

A. Resistance testing for entry inhibitor
B. Resistance testing for assembly inhibitors
C. Resistance testing for integrase class ARTs
D. All of the above

10. The 2006 STD Treatment Guidelines, pub-
lished in August by the Centers for Disease
Control and Prevention (CDC) recommend
that clinicians avoiding prescribing which
type of drug for treating gonorrhea to HIV
infected persons, men who have sex with
men (MSM) and people living in California or
Hawaii?

A. Ceftriaxone
B. Cefixime
C. Quinolones
D. All of the above

11. Investigators who compared HIV patients
receiving protease inhibitors with those with-
out PIs made what finding about the PI
group?

A. The PI group had a significantly greater num-
ber of risk factors for cardiovascular disease
than did the non-PI group.

B. The PI group had significantly higher glycosy-
lated hemoglobin levels (A1c) than did the
non-PI group.

C. The PI group had better maintained glucose
and other metabolic indicators than did the
non-PI group.

D. None of the above.

12. San Francisco investigators found that home-
less HIV patients who received case man-
agement had a greater improvement in
which measures?

A. CD4 cell count
B. Health outcomes
C. Fewer adverse events
D. Both A and B
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CE/CME objectives

The CE/CME objectives for AIDS Alert, are to
help physicians and nurses be able to:
• Identify the particular clinical, legal, or 
scientific issues related to AIDS patient care;
• Describe how those issues affect nurses, physi-
cians, hospitals, and clinics;
• Cite practical solutions to the problems associ-
ated with those issues.

Physicians and nurses participate in this medical
education program by reading the issue, using
the provided references for further research, and
studying the questions at the end of the issue.

Participants should select what they believe to be
the correct answers, then refer to the list of cor-
rect answers to test their knowledge. To clarify
confusion surrounding any question answered
incorrectly, please consult the source material.

After competing this activity at the end of each
semester, you must complete the evaluation form
provided and return it in the reply envelope pro-
vided to receive a letter of credit. When your eval-
uation is received, a letter of credit will be mailed
to you. Answers:9. (d); 10. (c); 11. (b); 12. (d)


