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I can’t believe that this year is already over. Serving as President
of SIDP has been very challenging at times. The rewards, however,
are countless, and this experience will certainly be one of the
highlights of my career. There are so many people to thank
for their help and support throughout the year. First and
foremost, I thank the dozens of SIDP members who have
served on committees and special projects. As I’ve stated
several times, the mission of SIDP is achieved through the hard
work and dedication of those who serve on committees year
after year. I was very fortunate this year to have had a dedicated
Board of Directors with whom to collaborate. Specifically, Drs.
Mike Rybak (President-Elect), Peggy Carver (Past President),
Laurie Briceland (Secretary/Treasurer), and Mike Klepser
and Angela Kashuba (Board Members-at-Large) generated
great ideas and provided excellent support throughout the
year. They were always available when I needed their help
and truly put the Society’s interests first. I also acknowledge
the support of Sandra Cardona at AAMS and her colleagues,
Chilton Roberts and Lisa Booth.

As outlined nearly a year ago, I had two key initiatives for
the year. I am pleased to announce that we’ve seen both come
to fruition. First, I have believed for some time that SIDP and
the Infectious Diseases Society of America (IDSA) should
forge a better relationship. Dr. Rybak and I met with the current
IDSA leadership at the 2001 ICAAC and outlined a plan to
work together to achieve this objective. Most of what we
had hoped to achieve has become reality. This includes the
first joint SIDP/IDSA symposium at the IDSA Annual Meeting,
entitled “Clinical Impact of Pharmacokinetics, Pharmacody-
namics and Drug Interactions.” In addition, ACPE-approved
continuing education credit will be available at the IDSA
Annual Meeting, PharmDs participating in research fellow-
ships will be eligible for travel grants to the IDSA Annual
Meeting, and pharmacists are now welcome to sit on IDSA

committees. The IDSA leadership has been very supportive of
these initiatives and I expect further advances in the future.

The second initiative—to develop a program for educating
pharmacists about bioterrorism—was born from the events of
September 11 and the subsequent anthrax scare. A bioter-
rorism continuing education program is now available, free
of charge to SIDP members, on the SIDP Web site. In addition,
a review article entitled “Bioterrorism: the Role of the Pharmacist.
Consensus Review of the SIDP” is currently under review at
Pharmacotherapy. We are all indebted to Drs. Ben Lomaestro,
Colleen Terriff, and Mike Schwartz for their hard work and
dedication in this endeavor.

Despite the Society’s continued success, there are significant
challenges ahead. One of these is the need to increase enroll-
ment of new members. Membership climbed substantially
through the 1990s but has remained at approximately 400
members over the past 3 years. We need to identify why growth
has slowed and develop a plan to address this problem.
Enrollment of new members is pivotal to the future success of
any organization. 

A continuous challenge for SIDP is obtaining the funds nec-
essary to support the Society’s mission. The research, residency,
and recognition awards as well as the Annual Meeting and
Social Evening are among the Society’s most notable activities.
These are expensive programs, and SIDP is almost wholly
dependent upon our industry colleagues for funding of these
programs. The current economic climate has made fundraising
and the need to stay within budget more challenging each
year, and SIDP is likely to face significant funding challenges
in the future.

Currently, the finances of the Society remain strong. I cannot
overemphasize how much we appreciate the funding that was
so generously donated this year. I would specifically like to
acknowledge Dr. David Wright of Ortho-McNeil Phar-
maceuticals (Annual Meeting and Residency Award); 
Dr. Colin Freeman of Bayer Pharmaceuticals (Residen-
cy Award); Mr. Joe Ward of Abbott Laboratories
(Research Award); Mr. Lewis Barrett and Mr. Ed Wallace of
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Wyeth Pharmaceuticals (Annual Meeting); Dr. Nathan
Luther of Aventis Pharmaceuticals (Research and Recog-
nition Awards and Annual Meeting); Mr. Bernie Petro of
Cubist Pharmaceuticals (Web site); Ms. Katie Polgar of
AstraZeneca (Board of Directors Meetings); Dr. Diane
Goodwin of GlaxoSmithKline (general support); and 
Mr. Bill Jochimsen of Pfizer Inc (newsletter). These contributors
made the 2002 programming possible, and SIDP is very grateful.

Finally, I’d like to thank you, the membership, for the oppor-
tunity to serve as President of SIDP. It has been an honor and
a privilege. I also look forward to continuing on the Board of
Directors for another year. I have thoroughly enjoyed working
with Dr. Rybak this past year and am looking forward to further
participating in the advancement of the Society under his direction.
Good luck, Mike!

BYLAWS AMENDMENT APPROVED

The proposed bylaws amendment was approved by the mem-
bership at the Annual Business Meeting. The latest changes
address issues of quorum, electronic balloting, and involun-
tary resignation of Board of Directors members. By voice
vote, the membership unanimously approved the proposed
bylaws. The current version of the bylaws may be reviewed
on the SIDP Web site. 

MEMBERSHIP AWARDS

The 2002 SIDP/Aventis Recognition Awards were announced
at the Annual Meeting. These awards serve to recognize the
outstanding accomplishments of SIDP members. 

Infectious Diseases Pharmacotherapy Paper 
of the Year

Annie Wong-Beringer, PharmD, from Western University
College of Pharmacy, Pomona, California, received the Infec-
tious Diseases Pharmacotherapy Paper of the Year Award for
her paper on molecular correlation for treatment outcomes in
bloodstream infections caused by Escherichia coli and Klebsiella
pneumoniae with reduced susceptibility to ceftazidime. Dr. Wong-
Beringer briefly presented the salient points of her paper.

Outstanding Clinical Practice in Infectious 
Diseases Pharmacotherapy Award

Alice Pau, PharmD, of the National Institutes of Health (NIH),
received the 2002 Outstanding Clinical Practice Award. 
This award recognizes an SIDP member who has developed
an innovative and/or excellent clinical site. Dr. Pau was
nominated for this award by Henry Mazur, MD, Chief of Critical
Care at the NIH. Dr. Pau has developed an outstanding
career, especially in the area of HIV medicine. She has made
numerous contributions to the literature and has mentored
dozens of pharmacotherapy specialists in infectious diseases.
Most notably, Dr. Pau has served as a member of numerous
university, hospital, and government committees including US
Public Health Service (USPHS), Centers for Disease Control

(CDC), NIH, and IDSA committees charged with the development
of authoritative guidelines for the treatment of HIV-positive
patients. The leaders of these organizations call on her regularly
for her knowledge and expertise. 

Young Investigator Award

P. David Rogers, PharmD, PhD, was awarded the 2002 Young
Investigator Award, which recognizes young investigators who
show great promise in the field of infectious disease research.
In a few short years, Dr. Rogers has successfully completed
numerous research projects in the field of fungal genomics and
has made significant contributions to the literature. Currently,
Dr. Rogers is an assistant professor at the University of Tennessee
College of Pharmacy in Memphis. We look forward to reviewing
Dr. Roger’s research for years to come.

SIDP congratulates each of these award recipients for their
accomplishments. Each award includes $1500 and a commem-
orative plaque. SIDP is grateful to Aventis Pharmaceuticals
for their continued support of the Recognition Awards program.
A special thanks to Dr. Patty Havard and the Recognition
Awards Committee for doing a great job reviewing the appli-
cations this year!

SIDP RESEARCH AWARDS

The Board of Directors is pleased to announce the recipients
of the 2002-2003 SIDP Research Awards. We thank Abbott
Laboratories and Aventis Pharmaceuticals for their
support of the Research Awards this year. Special thanks to
Dr. David Nix and the Research Awards Committee for
reviewing the applications. Congratulations and good luck to
each of these recipients. 

Russell Lewis, PharmD
University of Houston College of Pharmacy
Immunopharmacodynamics of amphotericin B in invasive
pulmonary aspergillosis

Susan Pendland, PharmD
University of Illinois College of Pharmacy
Activity of botanicals against yeasts

Jeffery Aeschlimann, PharmD
University of Connecticut College of Pharmacy
Impact of efflux on Pseudomonas aeruginosa outcomes

STATE-OF-THE-ART LECTURE

Mark Sawyer, MD, of the University of California, San Diego,
presented the 2002 State-of-the-Art Lecture at the Annual Busi-
ness Meeting. His lecture, entitled “Vaccines—The Promise 
and the Peril,” was an elegant update on vaccines including
current and proposed combination vaccination products, nasal
influenza vaccine, conjugated meningococcal vaccine, adult
pertussis vaccine, HIV vaccine, and new vaccines in the pipeline.
SIDP thanks Dr. Arlene Kirsch of GlaxoSmithKline for
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sponsoring Dr. Sawyer’s lecture and offers a special thanks
to Dr. Lisa Rieg and the Program Committee for organizing
the Annual Meeting and Social Event this year. It seemed that
everyone had a great time!

THANK YOUS TO 
COMMITTEE MEMBERS

Thanks again to all of those who served on committees this
past year.

Publication Committee
Ben Lomaestro (Chair)

Newsletter Committee
Guy Amsden (Chair), Patrick Smith, Paul Belliveau,
Amy Pakyz, Angela Kashuba (Liaison)

Internet Committee
Russell Lewis (Chair), Ed Smith, Patrick Clay, 
Tara Jellison, Jeff Kuper, Mike Klepser (Liaison)

Annual Report Committee
Sujata Bhavnani (Chair), Noreen Tompkins, 
Sunila Reddy, Jeffrey Aeschlimann, 
Angela Kashuba (Liaison)

Research Awards Committee
David Nix (Chair), Erika Ernst (Vice-Chair), Bob Rapp,

Mark Shelton, Melinda Lacy, Paul Gubbins, Chuck Peloquin,
Mike Rybak (Liaison)

Recognition Awards Committee
Patty Havard (Chair), David Luke, Alice Pau, Fawziah Marra,
David Bearden, Mike Rybak (Liaison)

Elections Committee
Rose Jung (Chair), Marisel Segarra-Newnham, Bonnie Purdy,
Doug Slain, Heather VandenBussche, Laurie Briceland (Liaison)

Finance Committee
Mike Rybak (Chair), Jim Garrelts, Mike Klepser, 
Laurie Briceland (Liaison)

Government Affairs/Public Policy Committee
Lynne Krop (Chair), Chris Gentry,Tom Majerus, 
Pamela S. Belperio, Horatio B. Fung, Scott R. Penzak, 
Mike Klepser (Liaison)

Membership Committee
Jim Scott (Chair), Prakash Shah, Renee-Claude Mercier,
Ronda Akins, Scott McConnell, Peggy Carver (Liaison)

Program Committee
Lisa Rieg (Chair), Susan Pendland, Charlie James, 
Jim Scott, Susan Raber, Chuck Ballow (Liaison)

We know who really gets the work done for SIDP!

UPDATE ON OPTIMIZING 
ANTIRETROVIRAL THERAPY: 
YOU GOTTA HAVE HAART AND
A HIGH IQ

Patrick Smith, PharmD
Assistant Professor of Pharmacy Practice
University at Buffalo
Clinical Director, Pharmacotherapy Research Center
Departments of Medicine and Pharmacy
Roswell Park Cancer Institute
Elm and Carlton Streets
Buffalo, NY 14263
Phone: 716-845-3281
Fax: 716-845-2336
E-mail: pfsmith@buffalo.edu

Significant progress has been made in the treatment of HIV
infection over the last decade. Several classes of antiretroviral
agents are now readily available in the United States, including
the nucleoside reverse transcriptase inhibitors (NRTIs), non-
nucleoside reverse transcriptase inhibitors (NNRTIs), and
protease inhibitors. In addition, numerous compounds with
novel mechanisms of action are in various stages of clinical
development and will soon be added to the available cadre
of drugs. The availability of these agents has effectively
altered the natural history of the disease. However, despite

these significant advances, the optimal means of combining
and dosing these drugs in the individual patient remains a con-
siderable challenge. A significant number of patients still fail
initial antiretroviral regimens, and the eventual development
of resistance and therapeutic failure remains the rule, rather
than the exception. Additional research in the area of optimizing
utilization of these drugs by pharmacokinetic and pharma-
codynamic principles is needed to further improve therapy.
This research, along with the potential for therapeutic drug
monitoring (TDM), remains an active area of study with the
potential to further improve antiretroviral therapy.

The first class of antiretroviral agents made available was the
NRTIs, with zidovudine (azidothymidine, or AZT) approved
by the Food and Drug Administration (FDA) in the early
1990s. The NRTIs remain the mainstay of initial therapy for
the treatment of HIV infection. Unfortunately, little is known
about the pharmacodynamic properties of NRTIs, with con-
centration-effect relationships being relatively undefined. 
The difficulty in evaluating pharmacokinetic-pharmacodynamic
relationships for these agents revolves around their mechanism
of action. Because these compounds must be phosphorylated
intracellularly to the active moiety, a relative disconnect exists
between plasma concentrations and pharmacologic effect.
Therefore, the intracellular pharmacokinetics of NRTIs is more
important than the plasma pharmacokinetics for determining
therapeutic efficacy. Indeed, drugs such as didanosine are



administered once daily, in spite of a plasma half-life of less
than 2 hours. Based on current analytical capabilities, it is
unlikely that routine dosage individualization and optimization
of NRTI therapy will be clinically useful in the near future. 

Plasma concentrations appear to be more closely associated
with the site of drug action for both the NNRTIs and the pro-
tease inhibitors. Therefore, these classes of drugs hold more
hope for optimizing dosing regimens based on plasma con-
centration measurements. Indeed, numerous studies have 
successfully demonstrated concentration-effect relationships
for both of these drug classes. Both the protease inhibitor area
under the plasma concentration versus time curve (AUC) and
the trough concentration have been frequently identified as
being predictive of clinical outcome. Such relationships have
been reported for nelfinavir, indinavir, lopinavir, ritonavir,
and saquinavir. While most studies have focused on protease
inhibitors, data have also demonstrated AUC or trough con-
centrations to be associated with clinical efficacy for NNRTIs.
Because the trough concentration is easier to measure than
the AUC, it has become the parameter most commonly eval-
uated in clinical trials. 

The increasing interest in applying TDM to antiretroviral
therapy is related to the large variability observed in anti-
retroviral pharmacokinetics, resulting in a wide range of drug
exposures from fixed-dosing regimens. In addition, significant
variability exists because of the plethora of potential and
actual drug interactions that may occur in patients receiving
double and triple drug regimens. A retrospective analysis of
the VirAdapt study found that patients with optimal protease
inhibitor trough concentrations had the greatest rates of
virologic response, while those with suboptimal trough con-
centrations were most likely to fail therapy.1 Conflicting
results, however, were found in a prospective trial of anti-
retroviral TDM in the PharmAdapt study,2 an international 
12-week study involving 256 antiretroviral-experienced
patients who were randomized to receive TDM or no TDM.
The PharmAdapt study was unable to demonstrate a signif-
icant difference between the groups; however, the design of
the study may have prevented the investigators from observing
the benefit of TDM. In the study, patients had drug concen-
trations measured at week 4 and dose adjustments took
place at week 8. Only 22% of the patients in the TDM arm
received dose modification. Monitoring at week 4 and making
a therapeutic intervention at week 8 may have been too long
an interval in a 12-week study for an impact on therapeutic
outcome to be observed. The targeted trough was also based
upon the average wild-type HIV 50% inhibitory concentration
(IC50), which may have been too low in this antiretroviral-
experienced patient population. 

The ATHENA study evaluated TDM in 600 treatment-naive
patients, randomized to receive TDM or standard of care (no
TDM).3 Unlike the PharmAdapt study, subjects in the TDM arm
had plasma samples obtained for determination of drug
concentrations at each study visit, with regimens adjusted by
week 4. Lower rates of discontinuation of indinavir regimens

due to toxicity were observed in the TDM group, in addition
to a smaller percentage of patients experiencing therapeutic
failure. Nelfinavir-containing regimens also showed potential
toxicity-avoidance benefits, with fewer patients discontinuing
therapy, in addition to a higher proportion achieving adequate
viral suppression.

Just as we have learned over the years with antimicrobial
therapy, plasma concentrations are helpful but fail to tell the
entire story. Similar findings are becoming prevalent in anti-
retroviral therapy, with assays readily available to charac-
terize the genotype or the phenotype of an individual patient's
HIV virus. The current thinking is to target trough concen-
trations at or above some multiple of the IC50. Such a term
is frequently referred to as an inhibitory quotient (IQ), defined
as the trough concentration divided by the IC50. An alternative
to the IQ is the VIQ, or virtual inhibitory quotient. A VIQ is
derived from a predicted IC50 based on genotyping of the
virus. Determining the genotype of the virus is an easier and
less expensive procedure. The specific mutations of a patient’s
viral genotype is then used to predict an IC50 relative to wild-
type virus, based on a large database of genotype-phenotype
correlations.4,5 Yet another variation on this theme is the
normalized IQ, or NIQ. The NIQ is defined as the patient's
isolate IQ to a given agent divided by a reference IQ for that
same particular agent. The patient's isolate IQ for a given
drug is the plasma trough level for that drug divided by the
fold-change in the patient's isolate IC50 to that same drug.
The reference IQ is computed as the average population
trough concentration divided by the fold-change in IC50 that
defines resistance to that particular drug. 

Another important and controversial topic in the optimization
of antiretroviral therapy is protein binding. Because free drug
is the active form, attempts to correct for protein binding
should be made when interpreting a drug concentration. 
The majority of assays report total drug concentrations only,
requiring the clinician to make an adjustment. This is par-
ticularly important for highly bound agents, such as efavirenz.
There are several methods in which this correction can be
made, and debate exists as to the most appropriate meth-
ods. Further complicating such empirical adjustments that are
based on population mean values is the fact that protein
binding of a drug may demonstrate considerable interpatient
variability. The ability to routinely measure free drug con-
centrations would likely improve upon existing methods of
drug optimization.

One study, presented at the 5th International Workshop on
HIV Drug Resistance and Treatment Strategies, found that a
higher IQ for ritonavir/lopinavir was associated with
improved outcomes after 24 weeks of therapy.6 An IQ of less
than 4 was associated with the highest risk of disease pro-
gression. Recent data with lopinavir/ritonavir have also
found the IQ to be an important factor in the development
of resistance. In phase 2 clinical trials, a post hoc analysis
found those patients with an IQ less than 1 were unlikely to
develop resistance, because of insufficient selective pressure
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on the HIV virus. Patients with intermediate IQs (1 to 9)
were most likely to develop resistance, because of a large
amount of selective pressure and a relatively low genetic 
barrier. In this case, a minimal number of mutations may 
sufficiently increase the IC50, such that resistant virus may pro-
liferate. High IQs (20 or greater) provided high enough
pharmacologic activity to suppress the growth of mutant
viruses. While this was a small study, it provides additional
information regarding the importance of drug exposure,
selective pressure, and the development of resistant mutations.
An optimal IQ value has not been established and may differ
by drug class and for individual drugs within a class. How-
ever, it is generally agreed that protease inhibitor or NNRTI
IQs should be greater than 1, and many clinicians may tar-
get values of 4 or higher. 

Several other studies have been conducted to evaluate the
feasibility of a combined approach, integrating TDM and
resistance testing. The VIRADAPT study was designed to
evaluate whether genotypic-resistance testing results would
improve virologic responses to second-line treatment regi-
mens.1 A total of 108 patients who were receiving highly
active antiretroviral therapy (HAART) were randomized to a
control group or to receive genotypic testing results prior to
switching to a new regimen. Patients in the genotyping
group were almost twice as likely to have undetectable viral
loads after 6 months of treatment. A secondary substudy was
conducted in 81 patients, in whom protease inhibitor trough
concentrations were measured. Virologic response was ana-
lyzed by whether subjects achieved optimal protease inhibitor
concentrations with no more than 1 protease inhibitor level
less than twice the 95% inhibitory concentration (IC95) or sub-
optimal concentrations with 2 or more levels less than twice
the IC95. After 12 months of therapy, patients with subopti-
mal drug concentrations achieved a mean –0.36 log drop
in viral load, significantly less than the –1.20 log drop for
patients with adequate drug concentrations. Both protease
inhibitor trough concentrations and genotype testing were
associated with improvements in virologic outcomes.

Another study evaluated subjects receiving indinavir with two
NRTIs who had a plasma viral load of greater than 50
copies/mL.7 Escalating doses of ritonavir were administered
to inhibit indinavir metabolism so that indinavir plasma con-
centrations would be increased. These investigators calculated
a protein-binding corrected VIQ. The VIQ was reported to
be a superior predictor of virologic response than either the
IC50 or trough concentrations alone, providing evidence

that both viral susceptibility and drug concentrations should
be considered in tandem. Those patients with a VIQ of
greater than 2 showed a response rate of approximately 80%
compared to a 0% response rate in patients with a VIQ of
less than 2. Seven of 24 (~30%) of the subjects in the study
had a VIQ less than 2. 

Routine use of TDM based on pharmacokinetics and viral sus-
ceptibility provides hope for improving the therapy of HIV
infection. However, important barriers exist preventing wide-
spread implementation. These barriers include the lack of
established pharmacokinetic/pharmacodynamic targets,
consideration of patient adherence, logistical complications,
cost, availability of assays, and a lack of randomized clinical
trial data unequivocally demonstrating benefit. Each of these
considerations must be addressed for TDM to become an
accepted part of clinical practice in the treatment of HIV infection.
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