
HIV treatment costs balloon for 
clinics as funding remains flat
ART costs are the highest, research shows

If President Barack Obama’s FY2010 budget does send millions of
dollars to HIV/AIDS treatment and prevention programs, the
money will arrive none too soon, HIV clinicians and researchers say.

HIV clinics have had budgets stretched to their outer limits in recent
years due to federal flat-funding, state cutbacks, increases in bureau-
cratic requirements, and increases in patient populations.

Funding has not risen, but clinics are seeing more patients with their
already stretched resources, experts say.

“This is not a static environment where we see the same number of
patients every year,” says James L. Raper, DSN, director of the 1917
HIV Clinic at the University of Alabama - Birmingham. Raper also is an
associate professor of medicine and nursing at UAB.

“We’ve continued to increase the number of patients we’re seeing,”
Raper says. “In 2008, we were up to 1,576 patients.”

Although the clinic’s patient list has increased by about 400 patients
in the past four years, its funding has remained the same, says James
Henry Willig, MD, a clinic physician and an assistant professor in the
department of medicine and infectious diseases at UAB.

“We’ve hired an additional nurse,” Willig adds. “We’ve made adjust-
ments to become more efficient and to do the best we can, but the fund-
ing is an issue.”

In addition to hiring the new nurse, the clinic has hired two addi-
tional support staff workers, another social worker, and another case
manager all to accommodate the extra work generated because of
administrative inefficiencies of the Ryan White mechanism, Raper says.

But the clinic has received no increase in its Ryan White part C fund-
ing, Raper adds. (See story about HIV clinic handling hidden costs, p.
39.)

Willig and Raper recently studied the impact of prior authorization
requirements for Medicare part D drugs on HIV clinics and found that
this particular bureaucratic rule has cost HIV clinics and their staff con-
siderable time and effort, and none of it is compensated by payers.1
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Their study found that over a two year period,
288 prior authorization requests from 144
patients were processed. The mean number of
pages of paperwork per prior authorization was
5.8 pages, and the mean time for handling these
requests was 26.8 minutes.

Investigators concluded that unremunerated
prior authorization-related costs represents 33%

of the reimbursement for an office visit and nega-
tively impacts a clinic’s operating margins.

“We don’t want to frame this research as woe
is us - we’re not getting enough money,” Willig
says. “But those PA requests do represent a delay
in patients getting access to medications, and
that’s not optimal because that’s a time period
that could be harmful to folks.”

Also, the added burden of handling prior
authorization requests takes a provider’s time
away from direct patient care, Willig adds.

“When you look at the funding being flat for a
long time, and then you add the PA request to it,
you’re saving money somewhere, but you’re
packing it on to the clinic,” he explains. “We’re
resolved to take care of the PA requests, but the
clinic is operating at capacity.”

Another example of how bureaucratic require-
ments can force HIV clinics to shift resources
from patient care to paper pushing is a new
billing system required of the UAB clinic.

Alabama receives money from Ryan White
part B funding to help get patients off the AIDS
Drug Assistance Program (ADAP) list, Raper
notes.

“We had one of the longest ADAP waiting lists
in the country,” he adds.

The state health department could send money
directly to clinics to help with the waiting list,
but the state decided to have the Central
Alabama United Way Foundation administer the
details, Raper explains.

“We have to bill the United Way for every eli-
gible patient and every single thing we do in
five-minute increments,” Raper says. “So every
five minutes that a social worker does anything
that’s Ryan White eligible we have to generate a
monthly invoice.”

Borrowing from Peter to pay Paul 

The irony is that in order for the clinic to
receive extra money to handle one bureaucratic
problem — the ADAP waiting list — the clinic
had to hire an additional social worker and
another administrative employee just to do the
billing that is required to receive that extra fund-
ing, Raper says.

“It’s beyond all expectations,” he says. “We
went from three staff members to five just to
manage all of this — it’s very inefficient.”

Details about how much extra money will be
sent to fund the Ryan White Care Act were not
available as of early March, but HIV advocates
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reported optimism in the late winter that the care
and treatment budgets would finally be
increased. In the FY 2010 budget summary, the
money going to HIV/AIDS was described as fol-
lows: “The Budget increases resources to detect,
prevent, and treat HIV/AIDS domestically, espe-
cially in underserved populations.”2

HIV clinicians absolutely hope for increased
Ryan White funding from the federal govern-
ment, says Edward M. Gardner, MD, an infec-
tious diseases physician at Denver Public Health
in Denver, CO, and an assistant professor in the
department of medicine/division of infectious
diseases of the University of Colorado Denver in
Aurora, CO.

Increased funding especially is needed for 
HIV testing and prevention to identify what the
Centers of Disease Control and Prevention (CDC)
estimate are 56,300 Americans who are infected
with HIV each year, the experts say.

Prevention funding also should be increased,
Gardner says.

“The CDC recommends HIV testing for all
adults in the United States, but who’s going to
pay for it?” Gardner says. “How do you pay for
200 million HIV tests?”

High costs of treatment

Among chronic diseases, HIV has uniquely
high treatment costs, Gardner notes.

The expensive medications for HIV treatment
are more similar to the costs of treating people
who need transplants or who have cancer than
they are to treating chronic conditions like dia-
betes and cardiovascular disease, he explains.

Gardner’s research has found that antiretrovi-
ral treatment (ART) takes up a large proportion
of the total expenditures for persons with HIV.3

(See story on adherence impact on HIV care
costs, right.)

“In our study, ART took up 61% of total expen-
ditures for persons living with HIV,” Gardner says.

The chief issue that contributes to the high cost
of HIV care is ART pricing and how these are
covered, he notes.

“The way these medicines are paid for and the
types of medical coverage available for people
with low-incomes are so challenging,” Gardner
says. “Payers do shift from ADAP to Medicaid to
Medicare and occasionally to private insurance,
and there are many payers.”

The cost shifting also translates into more
uncompensated labor and expenses at HIV clin-

ics. Some providers are hopeful that changes to
Ryan White funding provisions could reduce the
hidden bureaucratic costs HIV clinics incur.

A grassroots group called Ryan White Medical
Providers is working to influence how Ryan
White reauthorization takes place, says Raper,
who is on the group’s steering committee. 

“We’re working diligently to get some of
providers’ day-to-day care issues and concerns
considered in the reauthorization of the act,”
Raper says. “It can’t just be drug companies and
the really highly influential sectors like that con-
trolling this reauthorization.”

There are several solutions to these problems,
and one is for Medicare part D intermediaries to
use one standard format for prior authorization
requests, Raper says.

“And they should make their formularies
immediately available on line and searchable,”
he adds.

Also, Ryan White part C funding that goes to
HIV clinics should include money that’s allocat-
ed to support the infrastructure necessary for
taking care of patients and for medication acqui-
sition, Raper says.

“Someone needs to recognize that this is a crit-
ical issue,” Raper says.
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Bureaucracy creates huge
burden for HIV clinics
Study details hidden costs to providers

Even with flat-funding, increased patient
loads, and a chronic disease that continues to

be complex to treat, HIV providers could manage
well enough if it weren’t for the unfunded bur-



den of bureaucratic paperwork and rules, some
say.

“The patient is not at the center of this model,”
says James L. Raper, DSN, director of the 1917
HIV Clinic at the University of Alabama -
Birmingham. Raper also is an associate professor
of medicine and nursing at UAB.

“What’s at the center of this model is money
and profit,” Raper says. “And patients don’t
understand that somebody has to work late at
night extra hours to get this all done for them.”

A main culprit is Medicare part D’s prior
authorization process (PAP) which is applied to
any situation in which a physician prescribes a
medication that the part D intermediary does not
have on its formulary. These formularies are
determined often by which pharmaceutical com-
pany is willing to offer the best contracting cost
to the intermediary, not by which medication is
best for a particular patient population.

The concept behind the PAPs is to make it so
uncomfortable for providers to select medica-
tions outside the formulary that they’ll choose
the drug option that’s cheaper for the drug
provider, says James Henry Willig, MD, a clinic
physician and an assistant professor in the
department of medicine and infectious diseases
at UAB.

“The process is cost-shifting, not cost-contain-
ing,” he says.

For HIV clinicians, it seems each new program
for patients has a cost that clinicians, patients, or
both have to pay.

“Right after Medicare part D was implement-
ed, we saw all these patients coming back to the
clinic, unable to get their prescriptions filled,”
Raper says. “They’d take their prescription to the
pharmacy, and the pharmacists would say it
wouldn’t go through.”

This experience spurred Raper and co-investi-
gators to study this phenomenon to see how
much extra time clinic employees were devoting
to getting medication for patients.1

“I was staying at work until 7:30 or 8 p.m.
every day, trying to get all of this work done,”
Raper notes. 

The payer prior authorization requirements
were not systematic. Each company had its own
forms.

“Many of the forms were not immediately
available,” Raper says. “You’d have to call to get
the forms, and they’d fax them to you, so it was a
multi-step process.”

Sometimes, Raper has to track down the forms

on the Internet, searching through page after
page to find the right document.

Then he has to complete the form and find the
patient’s physician to have it signed, he adds.

“It is mind-boggling,” Raper says.

Helping patients find meds

HIV clinics, like the one at UAB, had to devote
some staff time to helping patients find medica-
tion prior to Medicare part D. Uninsured patients
who did not qualify for Medicaid or couldn’t
receive antiretroviral drugs through the AIDS
Drug Assistance Program (ADAP) often were
helped by a process called medication acquisition
through the pharmaceutical assistance program
(PAP), Raper explains.

“Pharmaceutical companies won’t deal with
patients, so medical providers have to incur the
cost of obtaining drugs for them through PAPs,”
he adds.

The UAB clinic has staff social workers who
handled documentation and phone calls required
by the PAP.

Then when Medicare part D was passed, some
of the PAP patients could receive drugs through
Medicare, which was a tremendously good thing
for the patients, Raper says.

“Unfortunately, the skill set for the people who
were completing the PAP applications is not the
same skill set as for people who have to complete
prior authorization forms,” he adds.

So the clinic’s director and physicians had to
assume the new time burden.

“What the prior authorization requirement did
was diminish one type of workload, one type of
function and shifted it to create a much higher-
level function for a different type of worker,”
Raper explains.

“Previously it was the social worker or clerical
people filling out forms based on a particular
request for a specific medication,” he says. “And
now what happens is when the patient receives a
denial, he has to come back to the clinic and say,
‘I can’t get this medicine, and I need prior
authorization.’”

Then the doctor or nurse has to review the
patient’s medical coverage and see which medi-
cine is on the formulary for that particular insur-
ance provider, and there are 19 Medicare part D
providers, Raper says.

“Then you have to find the doctor to see if we
can switch to any of these medications, and if
that’s okay then we can make the switch, and
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we’ve only invested 20 minutes of time,” Raper
says. “But if the physician says, ‘No, this really is
not what the patient needs to be on,’ then you
have to start the prior authorization process to
show why the patient needs this drug that’s not
on the formulary.”

A dedicated staff member can become efficient
at this work, but since there’s no reimbursement,
it typically must be added on to existing staff’s
time, Raper notes.

In the UAB clinic’s case, the job has been
added to Raper’s other duties.

“I’ve been doing this for two years and have
become pretty proficient at it,” he says. “So it’s
much more efficient for me to do it then to have
three nurses and nurse practitioners in our clinic
do it.”

When an HIV clinic’s nurses already are work-
ing 50 hours per week, the boss rolls up his
sleeves and works harder, Raper adds.

The number of prior authorizations is increas-
ing with the clinic’s increased patient load. In
2008, the clinic had 183 prior authorizations, up
from a little over 100 the year before, he says.

“Many of our patients have to stay on the
same medicine for an indefinite period of time,
so you have to do the same prior authorization
over and over again,” Raper says.

Sometimes the PAP defies logic, Raper says.
For example, the new ART darunavir

(Prezista) is a protease inhibitor introduced last
year. It was provided in 300 mg and 600 mg for-
mulation until the pharmaceutical company did
some studies and found that a 400 mg formula-
tion was needed, Raper explains.

“So they quit making the 300 mg tablets,” he
adds. “But none of the providers have the 400
mg tablets on their formularies, so every time a
patient now has a prescription for 400 mg, we
have to file a prior authorization.”

There are other examples of when physicians
will insist on a drug that’s not on the formulary
for medical reasons, and one of these is when no
other drug will work for that patient, Willig says.

“When we have a new HIV agent that comes
out, and we can use it in highly-experienced
patients, that’s a situation where we’ll be asked
to do a prior authorization when this doesn’t
make sense because there are no other drugs
available for treating that patient,” Willig
explains.

In some cases, physicians are required to
choose an anticholesterol or other type of drug
that they know will not work in their HIV

patients because the company handling Medicare
part D has a deal with another pharmaceutical
company and saves money by forcing providers
to use a less effective medication, Raper says.

“So you have to use the less effective drug, see
it fail, and then you can reapply to use the other
drug,” he adds.

“It delays the optimal therapy for patients,”
Willig says.
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Adherence can cause
increase in direct ART 
and health care costs

Study highlights short-term impact

At least in the short-term, higher adherence
can lead to higher direct health care costs in

treating HIV patients, researchers reveal.
The findings apply only to actual costs and do

not include the benefits associated with improve-
ments in quality of life or whether patients who
were more adherent were more productive in
society. 

It also did not look at any estimated costs from
HIV prevention related to adherent ART use,
says Edward M. Gardner, MD, an infectious 
diseases physician at Denver Public Health in
Denver, CO, and an assistant professor in the
department of medicine/division of infectious
diseases of the University of Colorado Denver 
in Aurora, CO.

Gardner and co-investigators studied how
adherence impacted ART and health care costs
among HIV patients.1

“Cost effectiveness analyses take into account
prolonging lives, quality of life, and people being
able to return to work, and that’s not included in
this analysis,” he explains. “People are living
longer, happier, but there’s no way to assess this
with retrospective data.”

“We agree with all of the studies that show



ART is cost-effective,” Gardner says. “But the
other studies have never taken into account
adherence in their cost-effectiveness analyses,
and we wanted to see if adherence could affect
the cost ratio.”

They found that people who were more adher-
ent had higher expenses for drugs because they
took more medications.

“The cost of being more adherent, the excess
cost in therapy, was greater in magnitude than the
cost savings from decreased hospitalization and
decreased outpatient visits,” Gardner says. “In our
study, we followed patients over three years.”

Research that follows patients for a longer
period of time might find that these results are
reversed, he notes.

“This is the longest study that’s ever looked at
this issue by far, but if you were to look at it over
10 years and take into account more opportunis-
tic infections and hospitalizations among people
who were less adherent, then you might not find
what we found,” Gardner adds.

The second highest expense for HIV patients
was outpatient and clinic visits, including psychi-
atric care, emergency room visits, outpatient labs,
x-rays, etc., Gardner says.

It’s difficult to determine ART costs because an
ADAP in one state might pay considerably more
or less for drugs than an ADAP in another state,
and they’re both paying to the same companies,
he says.

“It seems like there should be more trans-
parency in pricing,” he adds. “I was unable to
find the real bottom line.”

And while everyone can understand how
important it is to reward pharmaceutical compa-
nies for their long and expensive research and
innovation, it’s still difficult to understand the
wide disparity between what developing nations
pay for these regimens versus what is paid in the
United States, Gardner says.

“You look at some other countries that can get
the same regimen for $200 that we spend $12,000
per year on,” he says.

“There doesn’t seem to be an end in sight to
new drugs dominating the market, and for good
reason because they’re easier to take, have less
side effects, and are more potent,” Gardner adds.
“And there’s no end in sight to the costs we’re
seeing.”
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New female condom
clears FDA committee 
Next for FDA review: Package label and insert. 

The only existing female-initiated and con-
trolled HIV prevention method, female con-

doms can reduce the risk of HIV transmission by
some 90%. When the female condom first gained
Food and Drug Administration (FDA) approval
in 1993, women’s health advocates hailed it as a
form of female-controlled protection; however,
use of the method has been underwhelming
among American women since its introduction.

One roadblock to use has been the device’s
high manufacturing cost. The original female
condom, known as the Reality or FC1 female
condom, is made of polyurethane. Due to the
manufacturing process involved in making the
FC1, its price, approximately 72 cents per unit,
could not be affected by bulk purchasing. The
new generation, known as the FC2, is made of
nitrile, carries a less expensive manufacturing
cost, and can be made available for as little as 22
cents per unit in bulk-purchasing programs.1

The FC2 condom, available in 77 countries, has
gained backing from a U.S. Food and Drug
Administration (FDA) advisory panel. The agency
is not bound by the committee’s recommendation,
but it does take its advice into strong considera-
tion when reviewing potential products.

What is the next step in the FDA regulatory
process for the condom, manufactured by the
Chicago-based Female Health Company? The
company is working with the FDA to finalize an
approvable package label and package insert lan-
guage, says Mary Ann Leeper, PhD, the compa-
ny’s senior strategic adviser. It expects the
process to take several months, she adds.

In developing the FC2 condom, the company
wanted to find a material that would allow it to
switch from a more costly welding process to a
dipping process, much like the dipping process
used to make male condoms, explains Leeper.
The replacement of polyurethane with nitrile, a
synthetic rubber, allowed the company to make
that switch, she notes. “As a result, the FC2
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female condom does not have a welded seam,
and its outer ring is rolled, not welded,” states
Leeper. “The new material and dipping process
allow for increased output, and they reduce
material and labor expenses.”

Will women with a latex allergy be able to use
the FC2 condom? Yes, says Leeper. “We are not
aware of any allergies to the FC2 nitrile com-
pound,” Leeper states. “It is similar to the mate-
rial used in synthetic latex surgical gloves, used
by people allergic to latex.”

Another question is whether the company
will continue to make the original FC1 condom
available in the United States if the FC2 condom
receives FDA approval. “We are transitioning all
FC1 purchasers to FC2 as soon as regulatory
agency requirements are met around the world,
including the U.S.,” says Leeper. “We will ulti-
mately stop the manufacture of FC1.”

Is it safe and effective?

At a December 2008 meeting of the FDA’s
Obstetrics and Gynecology Devices Panel of the
Medical Devices Advisory Committee, commit-
tee members reviewed the Female Health
Company’s pre-market approval application 
for the FC2 female condom for prevention of
HIV/AIDS and unintended pregnancy. The
company filed the pre-market approval request
in January 2008.

The pivotal study presented for the FDA review
was a multicenter, crossover, randomized trial con-
ducted in South Africa.2 The trial was designed to
compare clinical failure modes for the FC1 and
FC2 condoms. More than 200 women completed
the study, with a total of 1,910 FC1 and 1,881 FC2
condoms used. Total clinical failure was 5.24% in
FC1 and 4.3% in FC2.2 The 18th edition of
Contraceptive Technology lists the perfect use fail-
ure rate for the female condom (FC1) as 5%, and
typical use as 21%, with 49% of women continuing
use at one year.3

A 2006 review of the second-generation syn-
thetic latex female condom by the World Health
Organization’s Department of Reproductive
Health and Research concluded that the design
and physical characteristics of FC2, supported
by the clinical data, suggest that the two
devices are functionally equivalent, when used
correctly.4 The committee’s review ruled that
the FC2 is acceptable for bulk procurement by
United Nations agencies. Since then, more than
22 million FC2 female condoms have been dis-

tributed in 77 countries, according to the Female
Health Company.

New look boosts use

Mayer Laboratories of Berkeley, CA, is the
exclusive retail distributor of the FC1 condom in
the United States. It markets the product as the
fc female condom. The fc female condom retails
from $13.99-$16.99, says Jenice Urcuyo, assis-
tant general manager at Mayer Laboratories.
The condom also is available for order through
a link on the product’s web site, www.fcfemale-
condom.com. Click on “fc female condom,” then
click on “Purchase.” A package of three is $10,
with a package of five listed at $15.

In 2008, the company redesigned the prod-
uct’s packaging, launched new advertising, and
established the product’s dedicated web site.
What led to the change? Historically, the fc
female condom package was similar to many
pharmaceutical products and exhibited a strong
clinical feel, explains Urcuyo. Its shelf appear-
ance lagged considerably behind male condoms
and other consumer products. After consider-
able thought and market information, Mayer
Laboratories elected to take the product package
design into the 21st century, says Urcuyo.

The fc female condom advertising campaign
reinforces the product message, focusing on
three mediums: a new web site, print advertise-
ments, and retailer shelf promotions, states
Urcuyo. The web site focuses on “smart-and-
sexy” information, which allowed those with-
out prior knowledge of fc female condoms to
learn about the product, while being clear that
fc female condoms are a part of sex and intima-
cy, she explains. The print ad goes beyond the
public health message to “use as protection
against pregnancy and sexually transmitted dis-
eases.” It also promotes the sexual satisfaction
that will come from using the product, similar
to how male condoms are advertised today,
says Urcuyo.

“We immediately saw an increase in retail
sales coinciding with the launch of the new
package and ads,” states Urcuyo. “For example,
at Rite Aid, sales increased over 10% in the first
three months of the new package and the pro-
motion program.” 

While Mayer Laboratories has been selling the
fc female condom on its web site since 2001 for
consumers who could not locate the product at
their local drugstores, it decided to establish a



separate web site for the fc condom as an infor-
mation resource, says Urcuyo. It has received
overwhelming support from customers and con-
sumers, she reports.

“Our unique features, “fc stories” and “fc
questions,” have especially received positive
feedback, and consumers are definitely taking
advantage of these forums. We can’t keep up
with the number of submissions we receive,”
states Urcuyo.

Female method is needed

The female condom offers numerous benefits:
Its use does not rely on the assistance of a health
care provider, it is immediately reversible, and it
has few to no side effects, says Beth Jordan, MD,
medical director of the Association of
Reproductive Health Professionals (ARHP).

As with any contraceptive method, with solid
education from a health care provider or other
trusted source, a female condom can be used
very effectively, states Jordan, who testified on
behalf of ARHP at the FDA December 2008 com-
mittee hearing.

Female condoms are the only existing
female-initiated and controlled HIV prevention
method, states Jordan. When used consistently
and correctly, female condoms offer between
90%-97% risk reduction of HIV infection,5 she
notes. In addition to serving as a safe and effec-
tive method protecting against HIV, sexually
transmitted infections, and pregnancy, studies
show that effective promotion and use of the
female condom results in a significant increase
in the total number of protected sex acts
between partners.6 Because it remains the only
female-controlled HIV prevention tool, women
who can’t negotiate condom use with their
male partners will especially benefit from the
availability of a female condom, says Jordan.

In the absence of an effective HIV vaccine 
or microbicide, public health officials need to
think more seriously about female condoms,
says Robert Hatcher, MD, MPH, professor of
gynecology and obstetrics at Emory University
School of Medicine in Atlanta. Female condoms
are available now; they are not a promise on
the horizon, he says.

“There needs to be an increase in funding and
programs to expand access to this female-initiat-
ed method which offers a protection option for
women,” says Hatcher. “The markedly lower
price of the new female condom may facilitate

its use more widely in the prevention of HIV
and other infections.”
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Better than nothing:
Keeping pts on failing
regimen has benefits

By Dean L. Winslow, MD, FACP, FIDSA, Chief,
Division of AIDS Medicine, Santa Clara Valley
Medical Center; Clinical Professor, Stanford
University School of Medicine. Dr. Winslow serves as
a consultant for Siemens Diagnostics, and is on the
speaker’s bureau for Boehringer-Ingelheim and GSK.

Synopsis: In a retrospective study of HIV-
infected patients, those with CD4+ lymphocyte
count 50-200, and < 50 who had detectable HIV
RNA levels on combination antiretroviral thera-
py (cART), a 34% and 22% reduction, respective-
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ly, in new AIDS-defining events (ADE) was
observed in patients who continued cART 
compared to patients who stopped cART.

Source: Kousignian I, et al. Maintaining anti-
retroviral therapy reduces the risk of AIDS-defin-
ing events in patients with uncontrolled viral
replication and profound immunodeficiency. Clin
Infect Dis. 2008;46:296-304.

For this study, 12,765 patients from the large
French Hospital Database for HIV with

CD4+ lymphocyte counts < 200 cells/uL who
received cART during 2000-2005 were selected.
Three groups of patients were identified:
patients who interrupted cART at least once,
patients with detectable HIV RNA during treat-
ment with cART, and patients with unde-
tectable HIV RNA on cART. The incidence rates
for new ADEs were 18.5, 14.5, and 4.9, respec-
tively, and were observed across CD4 strata (<
50 and 50-200 cells/uL). After adjustment, risks
of a new ADE were 62% less in patients with
undetectable HIV RNA than in those who
stopped cART and 22% less in patients with
detectable RNA but continued cART than in
those who stopped cART.

Commentary

Many clinicians have made the anecdotal
observation that patients who continue receiv-
ing antiretroviral therapy despite virologic fail-
ure (detectable HIV RNA levels) do better than
those who discontinue ARVs.1 In addition, it has
been shown in a large prospective CPCRA trial
(SMART) that interruption of ARVs results in a
more rapid progression to AIDS despite CD4+-
guided safety parameters.2

The mechanisms responsible for this benefi-
cial effect of ARVs, despite virologic failure, are
not well understood. One explanation may be as
simple as the fact that a failing regimen may
still exert some anti-retroviral activity, and even
a minimal reduction in HIV RNA translates to
clinical benefit. This explanation is supported
by the Marschner meta-analysis of HIV RNA
data published in the 1990s, which demonstrat-
ed that HIV RNA is a continuous variable corre-
lating with clinical benefit. These data support
the fact that essentially any reduction of HIV
RNA is helpful, especially if looking at large
populations of patients.3 Another widely accept-
ed, but scientifically flawed explanation is that
ARV-resistant virus is less fit than wild-type

virus and, therefore, maintenance of selective
pressure to prevent reversion to wild type is
beneficial. There is no direct evidence to sup-
port this. HIV’s resistance to HIV protease
inhibitors often displays impaired “replication
capacity” in the absence of ARVs when studied
in single-cycle in vitro phenotype assays (such
as the Monogram Phenosense assay). However,
this impaired “RC” is actually an artifact of the
pol gene amplicon being inserted into an infec-
tious molecular clone of HIV, which lacks the
compensatory substitutions in gag which lead
to normal replication of the whole virus.
Indeed, whole virus selected to be drug resist-
ant in vitro, as well as drug-resistant virus iso-
lated directly from patients by co-culture are
fully replication competent.

One potential mechanism for the observed
discrepancy between virological failure and rel-
ative immunologic stability in the presence of
ARV resistance may relate to the fact that the
anti-apoptotic protein, Bcl-2, which is expressed
in lymphocytes, is a natural substrate for HIV
protease. When almost any substitution in HIV
protease is introduced, it loses the ability to
efficiently cleave Bcl-2, thus preventing infected
lymphocytes from being driven into accelerated
apoptosis, which is postulated to be one of the
important mechanisms responsible for CD4+
lymphocyte depletion seen in HIV infection.4

This important observation was made in the
early 1990s by a former colleague at DuPont,
Peter Strack, who was a post-doctoral fellow in
Bruce Korant’s laboratory. It is surprising that
this important work has not been followed up
by others.
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FDA grants approval 
for raltegravir

On Jan. 29, 2009, the Food and Drug
Administration (FDA) granted traditional

approval for raltegravir (Isentress) 400 mg tablets
in combination with other antiretroviral agents
for the treatment of HIV-1 infection in treatment-
experienced adult patients.  The product label
and patient package insert have been updated to
include 48 week data from Studies 018 and 019. 

Major changes include the following: 
Section 2: Dosage and administration, Section

5.2: Drug Interactions and Section 7.2, Effect of
Other Agents on the Pharmacokinetics of
Raltegravir — updated to include the recommen-
dation to increase raltegravir dose to 800 mg
twice daily during coadministration with
rifampin. Additionally, caution is recommended
when co-administering raltegravir with other
strong UGT1A1 inducers due to reduced ralte-
gravir plasma concentrations 

Section 6: Adverse reactions — was updated to
include the 48 week safety and laboratory data
from Protocols 018 and 019.

Patients with Co-existing Conditions: Patients
Co-infected with Hepatitis B and/or Hepatitis C
Virus — In the clinical studies, P018 and P019,
subjects with chronic (but not acute) active hepa-
titis B and/or hepatitis C virus co-infection (N =
114/699 or 16%) were permitted to enroll provid-
ed that baseline liver function tests did not
exceed 5 times the upper limit of normal (ULN).
The rates of AST and ALT abnormalities were
higher in the subgroup of subjects with hepatitis
B and/or hepatitis C virus co-infection for both
treatment groups. In general the safety profile of
raltegravir in subjects with hepatitis B and/or
hepatitis C virus co-infection was similar to sub-
jects without hepatitis B and/or hepatitis C virus
co-infection. Grade 2 or higher laboratory abnor-
malities that represent a worsening Grade from
baseline of AST, ALT or total bilirubin occurred
in 25%, 31% and 12%, respectively, of co-infected
subjects treated with raltegravir as compared to

8%, 7% and 8% of all other subjects treated with
raltegravir.

Postmarketing Experience: The following
adverse reactions have been identified during
postapproval use of raltegravir. Because these
reactions are reported voluntarily from a popula-
tion of uncertain size, it is not always possible to
reliably estimate their frequency or establish a
causal relationship to drug exposure.

Skin and Subcutaneous Tissue Disorders: rash,
Stevens-Johnson syndrome 

Psychiatric Disorders: depression (particularly
in patients with a pre-existing history of psychi-
atric illness), including suicidal ideation and
behaviors.

Section 7.1: Effect of Raltegravir on the
Pharmacokinetic of Other Agents was revised to
include information on hormonal contraceptives
and etravirine as follows:

In drug interaction studies, raltegravir did not
have a clinically meaningful effect on the phar-
macokinetics of the following: hormonal contra-
ceptives, lamivudine, tenofovir, etravirine.

Section 7.2: Effect of Other Agents on the
Pharmacokinetics of Raltegravir now includes a
table of selected drug interactions with corre-
sponding clinical comment for each interaction.
In addition, information on etravirine, efavirenz,
rifampin and omeprazole was added.

Section 12.3: Pharmacokinetics was updated to
include results from food effect study as follows: 

Effect of Food on Oral Absorption: Raltegravir
may be administered with or without food.
Raltegravir was administered without regard to
food in the pivotal safety and efficacy studies in
HIV-infected patients. The effect of consumption
of low-, moderate- and high-fat meals on steady-
state raltegravir pharmacokinetics was assessed
in healthy volunteers. Administration of multiple
doses of raltegravir following a moderate-fat
meal (600 Kcal, 21 g fat) did not affect raltegravir
AUC to a clinically meaningful degree with an
increase of 13% relative to fasting. Raltegravir
C12 hr was 66% higher and Cmax was 5% higher
following a moderate-fat meal compared to fast-
ing. Administration of raltegravir following a
high-fat meal (825 Kcal, 52 g fat) increased AUC
and Cmax by approximately 2-fold and increased
C12 hr by 4.1-fold. Administration of raltegravir
following a low-fat meal (300 Kcal, 2.5 g fat)
decreased AUC and Cmax by 46% and 52%,
respectively; C12 hr was essentially unchanged.
Food appears to increase pharmacokinetic vari-
ability relative to fasting.
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The Special Populations subsection was
revised to state: 

UGT1A1 Polymorphism: There is no evidence
that common UGT1A1 polymorphisms alter ral-
tegravir pharmacokinetics to a clinically mean-
ingful extent.  In a comparison of 30 subjects
with *28/*28 genotype (associated with reduced
activity of UGT1A1) to 27 subjects with wild-
type genotype, the geometric mean ratio (90%
CI) of AUC was 1.41 (0.96, 2.09). 

Table 4 – Drug Interactions was updated to
include results from the etravirine, rifampin and
omeprazole studies.

Section 12.4 Microbiology: Resistance was
updated to include the Week 48 data from stud-
ies 018 and 019 as follows:

Resistance: The mutations observed in the
HIV-1 integrase coding sequence that contributed
to raltegravir resistance (evolved either in cell
culture or in subjects treated with raltegravir)
generally included an amino acid substitution at
either Q148 (changed to H, K, or R) or N155
(changed to H) plus one or more additional sub-
stitutions (i.e., L74M, E92Q, T97A, E138A/K,
G140A/S, V151I, G163R, H183P, Y226C/D/F/H,
S230R and D232N). Amino acid substitution at
Y143C/H/R is another pathway to raltegravir
resistance. By Week 48 in the BENCHMARK tri-
als, at least one of the 3 primary raltegravir
resistance-associated substitutions, Y143C/H/R,
Q148H/K/R, and N155H, was observed in 63
(64.3%) of the 98 virologic failure subjects with
evaluable genotypic data from paired baseline
and raltegravir treatment-failure isolates. Some
(n=18) of those HIV isolates harboring one or
more of the 3 primary raltegravir resistance-asso-
ciated substitutions were evaluated for ralte-
gravir susceptibility yielding a median decrease
of 47.3-fold (mean 73.1 ± 60.8-fold decrease, rang-
ing from 0.9- to 200-fold) compared to baseline
isolates.

Section 13.1: Carcinogenesis, Mutagenesis,
Impairment of Fertility was updated to include
the two year carcinogenicity study results. 

Carcinogenicity studies of raltegravir in mice
did not show any carcinogenic potential. At the

■ New study shows
rise in HIV/AIDS
among black MSM
community

■ Recruiting African
Americans in vaccine
trial proved 
challenging

■ CDC launches new
effort to battle epidem-
ic among African
Americans

■ Researchers debate
earlier ART initiation’s
societal benefits

■ New DEBI offers
prevention services to
black MSM

COMING IN FUTURE MONTHS

10. The Centers of Disease Control and
Prevention estimates how many Americans
are infected with HIV annually?
A. 39,020
B. 56,300
C. 61,222
D. None of the above

11. What is the term applied to the Medicare part
D requirement that causes HIV providers to
spend uncompensated time and money on
making certain patients receive the proper
medications?
A. Formulary challenge system
B. Drug approval process
C. Prior authorization process
D. None of the above

12. In a study that followed HIV patients for three
years, investigators found that which of the
following is true?
A. The cost of being more adherent was
greater in magnitude than the cost savings
from decreased hospitalization and
decreased outpatient visits
B. The cost of being more adherent was less
than the cost savings from decreased hospi-
talization and decreased outpatient visits
C. The cost of being more adherent was
about the same as the cost savings from
decreased hospitalization and decreased out-
patient visits
D. None of the above.

Answers: 10. B; 11. C; 12. A.
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highest dose levels, 400 mg/kg/day in females
and 250 mg/kg/day in males, systemic expo-
sure was 1.8-fold (females) or 1.2-fold (males)
greater than the AUC (54 µM/hr) at the 400-mg
twice daily human dose. Treatment related
squamous cell carcinoma of nose/nasopharynx
was observed in female rats dosed with 600
mg/kg/day raltegravir for 104 weeks. These
tumors were possibly the result of local irrita-
tion and inflammation due to local deposition
and/or aspiration of drug in the mucosa of the
nose/nasopharynx during dosing. No tumors of
the nose/nasopharynx were observed in rats
dosed with 150 mg/kg/day (males) and 50
mg/kg/day (females) and the systemic expo-
sure in rats was 1.7-fold (males) to 1.4-fold
(females) greater than the AUC (54 µM/hr) at
the 400-mg twice daily human dose. 

Section 14: Clinical studies section was updat-
ed with the 48 week study results from Protocols
018 and 019.  ■
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