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[INSIDE]

On Feb. 15, 2011, a 30-month-old U.S.-
born child of Somali descent developed 
a skin rash 14 days after returning from 

a trip to Kenya and 1 day after visiting a child 
care center. Subsequent evaluation demonstrated 
the child to have measles caused by a genotype 
B3 strain known to be endemic in sub-Saharan 
Africa. Epidemiological investigation identified 
a total of 13 epidemiologically linked cases in 
Hennepin County, MN, including three contacts 
at the child care center and one household contact, 
as well as secondary and tertiary exposures in 
congregate living facilities for homeless individuals, 

an emergency department, and households. Those 
affected were children 4 months to 4 years of age 
as well as 1 adult; 8 were hospitalized. Five of the 
children were too young to have been vaccinated, 
and 6, all of whom were of Somali descent, had 
not been vaccinated because of parental concern 
about vaccine safety. 

A total of 29 measles cases were reported to CDC 
in the first 2 months of 2011 and 28 of these were 
import-associated (i.e., either imported or the 
ultimate result of contact with an imported case). 
Of the latter, 16 were directly imported and 13 
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Measles — It’s Back!
By Stan Deresinski, MD, FACP, FIDSA

SYNOPSIS: Measles remains endemic in much of the world and is surging in Europe, resulting in an increased risk 
of infection in U.S. residents who travel internationally.

SOUrcES: centers for Disease control and Prevention (cDc). Notes from the field: Measles outbreak — Hennepin county, Minnesota, 
February-March 2011. MMWr Morb Mortal Wkly rep 2011;60:421; centers for Disease control and Prevention (cDc). Measles imported by 
returning U.S. travelers aged 6-23 months, 2001-2011. MMWr Morb Mortal Wkly rep 2011;60:397-400.
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of these occurred in U.S. residents. 
The occurrence of 13 such cases in 2 
months can be compared to the total 
of 159 imported cases in U.S. residents 
reported in the 10 years ending in 2010.  

Seven of the 13 imported cases in 
U.S. residents were in children 6-23 
months of age. While 4 of the 7 
were hospitalized, all recovered. The 
diagnosis was delayed in 3 of the 7, 
including one child who had been seen 
by a pediatrician three times before the 
diagnosis was finally made during an 
emergency department examination. 
None of the 7 had been vaccinated 
— as was true for 44 of the 47 with 
imported measles during 2001-2010. 
In one instance, the parents had been 
advised by their child’s pediatrician that 
pre-travel vaccination was unnecessary 
(it is not stated if this was the same 
pediatrician who failed to diagnose 
measles during three patient visits). 

n cOMMENTArY
Measles was declared to have been 
eliminated as an endemic disease from 
the United States in 2000 and from all 
the Americas shortly thereafter. This 
remarkable public health advance has 
not been achieved by most of the rest 
of the world, including regions with 
advanced economies. The World Health 
Organization (WHO) European region 
was the source of 39% of measles 
imports into the United States during 
2005-2008. In September 2010, the 53 
member states of the WHO European 
Region adopted a resolution to renew 
their commitment to the elimination of 
measles and rubella and the prevention 
of congenital rubella syndrome by 
2015.1 Unfortunately, rather than 
elimination of this infection, Europe 
is currently experiencing a resurgence 
of measles cases. As of April 18, there 
have been more than 6,500 cases of 
measles reported in 33 countries of 
Europe in 2011.2 The largest number 
of cases, 4,937, was reported in France; 
this can be compared to only 5,090 
reported in all of 2010. At least some of 
this increased activity results from the 
introduction of the G3 measles strain, 
which is generally found in southeast 
Asia and had not been detected in 
Europe since 2006.3 

An important factor in the resurgence 
of measles is the increasing opposition 
of parents to childhood immunizations, 
often generated by anti-vaccination 
organizations. An internet search on 
the word “vaccination” is reported 
to be more likely to produce a list of 
anti-vaccination than of pro-vaccination 
sites4; 25 of the former sites were 
recently analyzed.5 This problem 
appears to be growing, despite factors 
such as the recent discrediting of the 
source behind the spurious link between 
vaccination and autism. 

It is important that the anti-vaccination 
organizations be continually confronted 
and the focus remain on facts rather 
than fear. Within the United States, it is 
important that attention also be focused 
on measles associated with international 
travel. U.S. residents traveling abroad 
should be fully vaccinated. While 
children ordinarily receive their first 
dose of MMR or MMRV at 12 months 
of age, MMR should be administered 
to children as young as 6 months who 
are traveling internationally.6 Finally, 
clinicians must remain alert to the 
presence of this infection and some  
may require a refresher on its 
manifestations.  n
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Basically, people now feel nothing is safe 
to eat. They don’t know what choices 
to make. They are really feeling very 

helpless.” — San Liwei, director of the Beijing 
office of the Global Food Safety Forum, on rising 
food safety concerns in China (New York Times 
Quotation of the Day; 05/09/11).

On Jan. 4, 2011, President Barack Obama signed 
into law a new Food Safety Modernization Act, 
which was the first major legislation since 1938 to 
increase the authority of the FDA to monitor and 
regulate food safety. The legislation is quite broad, 
and mandates the FDA to create firmer guidelines 
for monitoring food production and distribution, 
establish minimum standards for food safety, 
implement a modernized tracking system to trace 
food distribution in the United States, as well as 
on-site inspection of facilities, including access 
to all company records related to foods. It also 
allows the FDA to expand its monitoring of 
imported food products. The FDA now has the 
authority to order mass recalls and destruction of 
food should it not meet their current standards, 
as well as to charge penalties and fees for failed 
inspections, re-inspections, and mandatory recalls. 
The effect of this legislation has already been 
felt from larger farms and corporations to small 
cheese making business — not all of it good. 
For example, age old methods for air curing 
meats and the production of artisan cheeses do 
not necessarily meet current FDA standards. 
The loss of product and extraction of fees may 
mean bankruptcy for smaller food producers and 
individually owned businesses. 

The problem: Congress failed to appropriate funds 
for implementation of the new law expanding the 
FDA responsibilities. Thus, extracting fees from 
businesses and farmers is the only way the FDA 
can support its expanded activities. 

What is the evidence that such legislation is 
necessary or that its current implementation will 
be effective? Food-borne disease is surprisingly 
common in the United States, despite the apparent 

high quality of the food to which we have access. 
In 1999, the Centers for Disease Control and 
Prevention (CDC) estimated that food-borne 
illness caused 76 million episodes of illness 
(27% of all Americans), resulting in 325,000 
hospitalizations (115/100,000) and 5,000 deaths 
(2/100,000). Current CDC estimates indicate a 
significant reduction in food-borne illness over the 
past decade (even before implementation of the 
current legislation), but they nonetheless remain 
a significant problem. Current estimates for 2011 
indicate that 15% of Americans will develop food-
borne illness, resulting in 128,000 hospitalizations 
(41/100,000) and 3,000 deaths (1/100,000). 

Data collected by the FOODNET System, which 
provides active population-based surveillance of 
10 states for all laboratory-confirmed infections 
for eight select pathogens also indicate that rates 
of food-borne illness over the past decade have 
improved. During the past decade, rates of infection 
with shigella, yersinia, Shiga-toxin-producing 
E. coli 0157, campylobacter, and listeria all fell 
by 25% or more, whereas Salmonella infections 
dropped about 10%. Only infections due to Vibrio 
spp. seem to have increased. While encouraging, 
Osterholm and colleagues point out that much 
of that improvement occurred early during the 
past decade, and no real improvement in rates of 
food-related infection for at least six pathogens has 
occurred from 2006 to 2009. 

Some of these food-borne outbreaks were huge, 
such as the nationwide outbreak of Salmonella 
enterica serotype Saintpaul, which resulted in 
1,500 documented infections in 48 states (21% 
affected were hospitalized and 2 died). A large-
scale epidemiologic investigation found that 
infection was associated with eating raw tomatoes, 
eating in a Mexican restaurant, and eating salsa 
or raw jalapeno peppers. Eventually the infection 
was traced back to farms that supplied 13 
restaurant clusters, and the investigation ended at 
two farms in particular, which were located only 
100 miles apart in Mexico. Salmonella was found 
in the agricultural water of one of the farms, but 

The FDA and Food Safety regulation
By Carol A. Kemper, MD, FACP, FIDSA

SYNOPSIS: Enactment of the Food Safety Modernization Act without funding for implementation places undue 
burden on smaller food producers and individually owned businesses.

SOUrcE: Osterholm MT. Foodborne Disease in 2011 — The rest of the story. N Engl J Med 2011;364:889-891; Barton Behravesh c, Mody 
rK, Jungk J, et al. 2008 Outbreak of Salmonella Saintpaul infections associated with raw produce. N Engl J Med 2011;364:918-926.
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was not the outbreak strain; the outbreak strain 
was eventually isolated from agricultural water 
and Serrano peppers grown on the second farm. 
Jalapeno peppers from an unknown source in 
a Texas grocery store were also positive for the 
outbreak strain, but could be traced no further. 

This investigation was complicated by the 
complexity of the distribution system for produce, 
with commingling of products. Hence, the federal 
mandate to improve the tracking system for 
produce and other food stuffs makes sense, but 
will cost real dollars. However, when the cost of a 

large-scale investigation such as this is considered, 
let alone the real cost to human life and medical 
costs, the expense seems justifiable and necessary. 

It is interesting that this large outbreak was 
eventually traced to produce grown outside the 
United States — and where food production 
standards may differ and regulation may be 
lacking. This is an added reason that U.S. 
businesses and small individual farmers and 
producers should not be expected to shoulder the 
cost for implementation of better food tracking 
and safety standards.  n

Triple Therapy for Hepatitis c — 
Boceprevir vs. Telaprevir
By Alan D. Tice, MD, FACP
Infectious Disease Consultants, John A. Burns School of Medicine, University of Hawaii, Honolulu

Dr. Tice reports no financial relationship to this field of study.

SYNOPSIS: These two new direct-acting antivirals bring a new dimension to the therapy of hepatitis c. Both 
are protease inhibitors that nearly double the sustained viral response rate at 6 months after therapy that is 
added to a standard regimen. The adverse effects are somewhat different and will compound the problems and 
management encountered with the usual pegylated interferon and ribavirin course — and at considerable added 
expense. Both are oral medications but with the prospect of developing resistance. It is hoped that these new 
drugs will help lead to a transition to safe and effective oral therapy.

SOUrcES: Fred Poordad; and the SPrINT-2 Investigators. Boceprevir for untreated chronic HcV genotype 1 infection. N Engl J Med 
2011;364:1195-1206; Bacon Br; and the HcV rESPOND-2 Investigators. Boceprevir for previously treated chronic HcV genotype 1 infection.  
N Engl J Med 2011;364:1207-1217.

ABSTRACT & COMMENTARY

The April 14 issue of the New England 
Journal of Medicine contains two articles 
on boceprevir, a new designer molecule 

that has demonstrated a dramatic improvement in 
outcomes for patients with genotype 1 hepatitis 
C. It is a protease inhibitor that binds reversibly 
to the non-structural 3 (NS3) site. It was given 
orally three times daily together with standard 
pegylated interferon (alpha 2b from Merck) and 
ribavirin to avoid the development of resistance, 
which occurs rapidly with monotherapy. It was 
not started until 4 weeks after standard therapy.

Poordad and collaborators treated more than 
1,000 people with genotype 1 infection who had 
not been previously treated before and found 
sustained viral response (SVR) rates for non-
blacks of 67% after 24 weeks of therapy and 68% 
for those treated for 44 weeks compared with a 
40% response of controls. Blacks were separately 
studied and found to have SVR rates of 42% and 

53% compared with controls of 23%. 

Bacon and others from a large clinical trials group 
treated 403 patients who had failed prior interferon-
based treatment. Boceprevir boosted the SVR rate 
from controls on standard pegylated interferon 
and ribavirin therapy from 20% to 59% for those 
receiving 32 weeks and 66% for 44 weeks of 
therapy. The speed with which the RNA viral load 
can be brought down is also a consistent indicator 
of success, especially when it is undetectable at 4 
weeks. Rates of early discontinuation of therapy 
were comparable to standard therapy. The major 
adverse effect was anemia that occurred in 21% (vs. 
13% of controls).

n cOMMENTArY
The therapy for chronic hepatitis C infection has 
long been a difficult one: 48 weeks of pegylated 
interferon and ribavirin with many associated 
serious adverse effects, with less than half a chance 
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of eliminating the virus, as indicated by SVR 6 
months following the last dose. There have been 
incremental improvements with the addition of 
ribavirin to interferon, then pegylated interferon; 
however, failure rates remain high (> 50%) and 
serious side effects over 48 weeks of therapy are 
common with this combination. 

On May 12,  FDA approved boceprevir for the 
treatment of chronic hepatitis C virus genotype-1 
infection combined with peginterferon alfa and 
ribavirin in adult patients with compensated liver 
disease previously untreated or who have failed 
previous therapy. It is believed by many that 
telepravir will soon also receive approval. Whether 
the response rates are really better with one drug 
vs. another is not clear and there are no head-to-
head studies pending.

Which one of the two HCV protease inhibitors 
is better is not clear, but the adverse effects are 
different — a serious rash with telaprevir and 
anemia with boceprevir. The pill burdens are also 
different with twice daily dosing of 6 pills with 
telapravir and three times daily dosing of 12 pills 
with bocepravir.

Unfortunately, these new drugs carry a problem 
with resistance of apparent mutants that break 
through on therapy with rates of 5%-10%. 
The mutants can be characterized by amino 
acid sequencing, as opposed to interferon and 

ribavirin, which cannot be tested other than by 
clinical failure; we still do not understand their 
mechanism of action. The spectrum of mutants 
that can develop is not yet known, but it may 
lead to resistance testing and an increase in 
knowledge of the patterns as has evolved with HIV. 
Combinations of oral agents are already in clinical 
trials. Whether ribavirin or other agents will be able 
to suppress resistance is uncertain. 

What happens when telaprevir and boceprevir 
are released to compete in the marketplace will be 
interesting to watch. A lot of money is at stake, with 
estimates of $10,000-$40,000 for the new drugs 
on top of $50,000-$70,000 for standard therapy. 
This is something payers will balk at and likely 
create lengthy and complex prior authorization 
requirements. Perhaps the costs and patient misery 
can be lessened by shorter courses of therapy.

These new antivirals offer a new approach to a 
problem that faces 3.2 million U.S. residents, even 
though the majority are not even aware they have 
this insidious virus circulating in their blood. With 
the economic incentives, many companies are 
designing and trialing other protease inhibitors, 
polymerase inhibitors, and other molecules for a 
better answer.

Let us hope the day will soon arrive when we can 
prescribe pills that are as effective against hepatitis 
C as are available for hepatitis B.  n

Herpes Zoster Vaccination Indication 
Extended to Younger Individuals
By Stan Deresinski, MD, FACP, FIDSA

ABSTRACT & COMMENTARY

ZOSTAVAX®, which had previously received 
FDA approval for prevention of herpes 
zoster (HZ) and post-herpetic neuralgia 

in individuals 60 years of age and older, had its 
approval extended to include people 50-59 years 
of age on March 24, 2011.1,2 This age group had 
been excluded from the Phase 3 trial that led 
to approval of the vaccine in the older group, 
presumably because of their lower incidence of 
HZ, which is only approximately 5 per 1,000 per 
year. The observation that the immunogenicity of 
the vaccine was significantly greater in younger 
than older individuals suggested that it might 

nonetheless be possible to demonstrate protective 
efficacy in the former group.

The investigators enrolled 22,439 individuals aged 
50-59 years, randomizing them in a 1:1 ratio to 
receive either one dose of ZOSTAVAX or placebo, 
and followed them for a minimum of 1 year. 
Subsequent analysis identified 30 confirmed cases 
of HZ in the ZOSTAVAX group (from among 109 
suspected cases) and 99 confirmed cases of HZ in 
the placebo group (of 168 suspected). In an intent-
to-treat analysis, the estimated protective efficacy 
of the vaccine with regard to the development 
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of zoster was 69.8% (95% confidence interval, 
54.7%-79.8%) and was greater in females 
(73.8%) than males (55.0%). Vaccine efficacy 
was stable from entry to 1.5 years, but there 
were insufficient subjects with longer follow-up 
to estimate efficacy beyond that time. Protection 
is likely to persist for at least the 4-year window 
demonstrated in the previous study of older 
individuals. 

The vaccine was well tolerated, although 
injection site pain, swelling, and/or erythema 
occurred in 63.6% of vaccine recipients and 
only 14.0% of those receiving placebo. These 
reactions were generally mild. The incidence of 
serious adverse reactions (SAE) was similar in 
the two groups. There was one vaccine-related 
SAE reported in a 52-year-old white female who 
experienced anaphylaxis shortly after receipt of 

ZOSTAVAX™. She was emergently treated and 
had a full recovery. Of interest is that deaths 
occurred less frequently in the vaccine group than 
in the placebo group, 18 and 30, respectively. 
While the incidence in this age group is lower 
relative to older individuals, shingles affects 
approximately 200,000 healthy people between 
the ages of 50 and 59 per year in the United 
States. FDA approval will pressure third party 
payers to reimburse for the cost of the vaccine, 
which is not inconsequential.  n

references
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 ApprovedProducts/UcM249230.pdf.

2. ZOSTAVAX® (Zoster Vaccine Live). Available at:
 www.fda.gov/downloads/BiologicsBloodVaccines/Vaccines/ 
 ApprovedProducts/UcM132831.pdf.

Treatment of HHV-8-related  
Disease with Antivirals
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 is a speaker for Cubist Pharmaceuticals and GSK, and is a consultant for Siemens Diagnostics.

SYNOPSIS: A pilot study of 14 HIV-infected patients with KHSV-associated multicentric castleman’s disease 
(McD) was conducted. A regimen of valganciclovir (VGcV) plus high-dose zidovudine (AZT) appeared to 
produce clinical response. A second study treated 5 HIV-negative patients with classic Kaposi sarcoma (KS) with 
conventional doses of valganciclovir and there was no evidence of response.

SOUrcES: Uldrick TS, Polizzotto MN, Aleman K, et al. High-dose zidovudine plus valganciclovir for Kaposi sarcoma herpesvirus-associated 
multicentric castleman disease: A pilot study of virus-activated cytotoxic therapy. Blood 2011 April 12; Epub ahead of print; Krown SE, Dittmer DP, 
cesarman E, et al. Pilot study of oral valganciclovir therapy in patients with classic Kaposi sarcoma. J Infect Dis 2011;203:1082-1086..

ABSTRACT & COMMENTARY

Uldrick et al performed a pilot study in 
which 14 HIV-infected patients with 
symptomatic MCD received high-

dose AZT (600 mg PO Q6 hours) and VGC 
(900 mg PO Q12 hours). Eighty-six percent 
of patients attained major clinical responses 
(defined as resolution of symptoms and at least 
partial resolution of lymphandenopathy). Fifty 
percent attained major biochemical responses 
(normalization of hemoglobin, platelet count, 
albumin, sodium, and CRP). Median progression-
free survival was 6 months and overall survival 
was 86% at 12 months. In patients who 
responded, levels of IL-6, IL-10, and KHSV viral 
load also were reduced. Hematologic toxicities 
were common.

Krown et al performed a pilot study in which 
5 HIV-negative patients with classic KS were 
treated with VGCV for up to six, 4-week cycles. 
KS progressed in 4 patients after 1-4 cycles and 
remained stable in 1 patient after 6 cycles. KS 
biopsies showed minimal lytic KS antigen and 
gene expression at baseline and post-treatment.

n cOMMENTArY
KSHV (HHV-8), like Epstein-Barr Virus (EBV), 
is a gamma herpesvirus. Both viruses generally 
have a lytic replication cycle in the oropharynx. 
In the case of EBV, a latent replication cycle 
where episomal DNA is associated with B-cell 
proliferation occurs. Examples of EBV disease 
include oral hairy leukoplakia (lytic infection 
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predominates) and diseases where almost 
exclusively latent EBV replication is present 
(infectious mononucleosis, post-transplant 
lymphoproliferative disorder, and many cases of 
B-cell non-Hodgkin lymphoma). In the case of 
KHSV, three major clinical syndromes have been 
described: MCD, primary effusion lymphoma 
(PEL), and KS. Of these KHSV-associated 
syndromes, only MCD has been shown to possess 
significant lytic cycle KHSV. 

Ganciclovir (and its prodrug, valganciclovir), 
as well as other acyclic nucleoside analogues, 
has been shown to be active against the lytic 
replication cycle of both EBV and KHSV, but 
not against latent (episomal) cycle. This basic 
understanding of gamma herpesvirus biology 
seems to be lacking in many ID specialists who 
insist on treating diseases such as PTLD and KS 
with ganciclovir or VGCV despite the significant 

hematologic toxicities of these agents and lack 
of clinical evidence of efficacy. It should be noted 
that Uldrick and colleagues did not use AZT 
and VGCV for their antiviral effects, but rather 
designed this regimen as antineoplastic/cytotoxic 
agents based on the observation that in MCD 
two KHSV lytic genes, ORF36 and ORF21, 
phosphorylate GCV and AZT, respectively, to 
cytotoxic metabolites. The positive results of 
their pilot study appear to validate this rationale 
and suggest the desirability of larger randomized 
comparative trials of treatment for MCD, 
recognizing that MCD is a very rare disease. 

Similarly, Krown’s small pilot study of VGCV 
treatment in classic KS support our understanding 
of KHSV biology. GCV and VGCV have no place 
in the treatment of KS (or PEL), but may have a 
role in treatment of MCD related to their targeted 
activation as cytotoxic agents, not as antivirals.  n

A retrospective study was conducted of 563 
children who presented over the last decade 
to two pediatric immunodeficiency centers 

in the United Kingdom. The study included 133 
children for whom detailed investigations failed 
to identify immunodeficiency, and 430 children 
diagnosed with primary immunodeficiency disease 
(74 with neutrophil or monocytic immuno- 
deficiency, 92 with B lymphocyte immuno-
deficiency, 22 with complement immunodeficiency, 
and 242 with T lymphocyte immunodeficiency). 
As is typical, T lymphocyte deficiencies presented 
at a median of 1 month of age, neutrophil 
immunodeficiencies presented in early infancy, and 
B lymphocyte and complement immunodeficiencies 
presented in late infancy and early childhood.

The strongest identifiers of primary immuno-

deficiency diseases were a family history of 
physician-diagnosed immunodeficiency disease 
(present in 34% of children with primary 
immunodeficiency and 4% without), use of IV 
antibiotics for sepsis (an indicator of neutrophil 
immunodeficiencies), and failure to thrive (an 
indicator for T lymphocyte immunodeficiencies). 
These three signs identified 96% of patients 
with neutrophil and complement deficiencies, 
and 89% of T lymphocyte immuno-deficiencies. 
Family history was the only warning identifier for 
children with B lymphocyte immunodeficiencies.

n cOMMENTArY
The incidence of primary immunodeficiency 
diseases in the United Kingdom and United 
States is approximately 1 per 10,000 and 
20,000, respectively. This study found that 

Identifying children with Primary 
Immunodeficiency Diseases
By Hal B. Jenson, MD, FAAP
Dean, Western Michigan University School of Medicine, Kalamazoo, MI

Dr. Jenson reports no financial relationship to this field of study.

SYNOPSIS: The three strongest identifiers of primary immunodeficiency were a family history of 
immunodeficiency disease, use of intravenous antibiotics for sepsis (neutrophil deficiencies), and failure to thrive 
(T lymphocyte deficiencies).

SOUrcE: Subbarayan A, colarusso G, Hughes SM, et al. clinical features that identify children with primary immunodeficiency diseases. 
Pediatrics 2011;127:810-816.
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GARDASIL® (Human Papillomavirus 
Quadrivalent [Types 6, 11, 16, 18] 
Vaccine, Recombinant) previously received 

FDA approval for prevention of cervical, vulvar, 
and vaginal cancer and associated precancerous 
lesions, and for prevention of genital warts 
in males and females 9-26 years of age. More 
recently, it failed to receive approval for these 
indications in women 27-45 years of age because 
of lack of demonstrated efficacy.1 At the end of 
2010, FDA approved the use of this viral-like 
particle vaccine for the prevention of anal cancer 
and associated precancerous lesions due to human 
papillomavirus (HPV) types 6, 11, 16, and 18 in 
people (all genders) ages 9-26 years.2,3

It is estimated that approximately 5,300 
individuals receive a diagnosis of anal cancer each 
year in the United States. While the total number 
affected is relatively low, effective treatment of this 
potentially life-threatening malignancy is difficult. 
Most anal malignancies are squamous cell cancers 
in which infection with oncogenic types of HPV, 
especially types 16 and 18, play an etiologic role.

While a majority of anal carcinomas occur in 
women, men who have sex with men (MSM) have 
the highest incidence and, as a result, comprised 

the study population in a randomized placebo-
controlled trial in which they were a subset. The 
full trial, which enrolled a total of 4,055 males, 
16-26 years of age, demonstrated the efficacy of 
the vaccine in the prevention of anogenital warts 
and precancerous lesions. Among these were 299 
MSM who received placebo and 299 who received 
GARDASIL who were followed for a median 
duration of 2.3 years. Cases of anal intraepithelial 
neoplasia grades 1/2/3 and anal cancer made up 
the composite efficacy endpoint used to assess 
prevention of HPV-related anal cancer. 

GARDASIL had a 77.5% efficacy in prevention 
of the composite endpoint caused by HPV types 
included in the vaccine in a per-protocol analysis 
of subjects who were naïve (by PCR and antibody) 
to these viruses at baseline. This finding led the 
FDA to approve the use of this vaccine for the 
prophylaxis of anal cancer and precancerous 
lesions. Because anal cancer is the same disease 
in both males and females, the approval was 
extended to females in the same age group.

This information strengthens the indication 
for vaccination of young females and indicates 
the desirability of targeting young MSM for 
vaccination as well. Among HIV-infected MSM, the 

these three sentinel indicators were the most 
important in identifying children with primary 
immunodeficiencies.

The National Primary Immunodeficiency Resource 
Center in the United States and the Primary 
Immunodeficiency Association in the United 
Kingdom promote the use of 10 warning signs of 
primary immunodeficiency. These criteria were 
developed by the Jeffery Model Foundation based 
on expert opinion with little or no population-
based data to support their general use. The 
results of this study indicate that a simplified set 
of three screening criteria are able to correctly 
identify 96% of patients with neutrophil 
and complement deficiencies, and 89% of T 
lymphocyte immunodeficiencies.

Physicians managing children with recurrent, 
unusual, or severe infections should always 
inquire about a family history of primary 
immunodeficiency as well as a history of 
unexpected deaths among relatives during early 
childhood. Neutrophil immunodeficiency should 
always be considered in children requiring IV 
antibiotics for sepsis; screening tests include a 
complete blood count and differential count, and 
a neutrophil oxidative burst test. T lymphocyte 
immunodeficiency should always be considered in 
infants with failure to thrive; screening tests include 
a complete blood count and differential count, and 
lymphocyte subsets. Increased awareness of these 
three warning indicators among physicians is likely 
of more benefit than increased awareness of the 10 
warning signs among parents.  n

A New Indication for HPV Vaccination —
Prevention of Anal cancer
By Stan Deresinski, MD, FACP, FIDSA
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Multicenter AIDS Cohort Study (MACS) reported 
an overall incidence rate of anal cancer of 69 per 
100,000 person-years.4 Furthermore, the incidence 
of anal cancer in this group has been increasing 
in the United States despite the introduction of 
effective antiretroviral therapy from 19.0 per 
100,000 person-years in 1992-1995 to 48.3 in 
1996-1999 (shortly after the introduction of potent 
combination antiretroviral therapy) to 78.2 per 
100,000 person-years in 2000-2003.5 

Condom use may reduce HPV transmission. 
Another important element in the prevention of 
anal cancer could be implementation of screening. 
There is, however, a lack of general acceptance 
of routine screening analogous to that used for 
prevention of cervical cancer. The most recent 
USPHS guideline states that, until the issue is 
settled by definitive evidence, “some experts 
recommend an annual digital rectal examination 
as an important procedure to detect masses on 
palpation that may be anal cancer (BIII). There 
are no national recommendations for routine 
screening for anal cancer. However, some 
specialists currently recommend anal cytologic 
screening for HIV-seropositive men and women 
(CIII). If anal cytology is performed and indicates 
ASC-US or ASC-H, LSIL, or HSIL (BIII), then it 

should be followed by high-resolution anoscopy 
(HRA). Visible lesions should be biopsied to 
determine the level of histologic changes and to 
rule out invasive cancer (BIII).”  n
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In a prospective observational study, investi-
gators of the HIV-CAUSAL Collaboration 
evaluated data from participating HIV clinics 

in Europe and the U.S. Veterans Administration 
system to determine the optimal CD4+ T cell 
count at which combination antiretroviral 
therapy (cART) should be initiated. The analyzed 
population consisted of 8,392 patients among 
20,971 with baseline CD4+ T cell counts ≥ 500/
mm3 whose counts decreased into the range of 
200-499/mm3. cART was initiated based on the 
judgment of treating physicians. 

A complex analysis led to an estimate that, 
compared to initiating cART when the CD4+ T 
cell count first decreased below 500/mm3, delaying 

initiation until the CD4+ T cell count decreased 
below 350/mm3 would result in a 38% increase 
in the incidence of AIDS-defining illness or death. 
The prevention of one new instance of reaching 
these endpoint would require the treatment of 48 
patients at the higher CD4 count. No reduction in 
death itself was identified. 

n cOMMENTArY
Previous non-randomized cohort analyses have 
yielded conflicting results in examining similar 
data sets, leading to a degree of confusion. At the 
same time, the efficacy, simplicity, and toxicity of 
antiretroviral therapy have continually evolved 
over time. As described in an accompanying 
editorial,1 HIV clinicians continued on page 108

cArT Start
By Stan Deresinski, MD, FACP, FIDSA

SYNOPSIS: Early initiation of antiretroviral therapy is associated with increased AIDS-free survival.

SOUrcE: The HIV-cAUSAL collaboration. When to initiate combined antiretroviral therapy to reduce mortality and AIDS-defining illness in HIV-
infected persons in developed countries: An observational study. Ann Intern Med 2011;154:509-515.
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Updates
By carol A. Kemper, MD, FAcP

An old disease —  
in new immigrants

Coccidioidal infections are 
always unique — the travel 

history often provides the right 
clue for the practitioner — but 
first you have to think to ask 
the right question. My practice 
has recently seen three Asian 
immigrants hospitalized with 
what proved to be acute coc-
cioidomycosis; two of whom 
had focal pulmonary disease 
(one with cavities and ery-
thema nodosum) and the third 
with evidence of dissemination 
to mediastinal nodes and skin. 
All three were suspected of 
having pulmonary tuberculo-
sis until pathology and fungal 
cultures surprisingly revealed 
coccidioidomycosis. The first 
two patients were Asian Indian 
and the third was Chinese. All 
three worked in high tech in 
Silicon Valley, were young (28-
40 years of age), were in good 
health, and had recent, albeit 
brief, exposure to an endemic 
area. Two of the patients had 
traveled down Highway 5 from 
the Bay Area to Las Vegas for 
holiday, stopping for gas and 
food along the way. The third, 
who was Chinese, had traveled 
to Phoenix for business for 3 
days, and had lunch on the 
outskirts of the city at an out-
door Mexican restaurant. 

These cases are reflective of 
some of the people acquiring 
coccidioidal infection around 
the United States — young, 
healthy Asian or Latin Ameri-
can immigrants who happen to 
be exposed while vacationing 

or working in higher risk ar-
eas of California and Arizona. 
None of my patients had ever 
heard of cocci before. 

Increases in coccidioido-
mycosis are occurring in both 
California and Arizona (ap-
proximately 60% of cases in 
the United States are reported 
from Arizona).1 From 2000 
to 2006, California cases in-
creased from 816 to 2,981. 
The estimated average annual 
incidence in California is high-
est among 40- to 49-year-olds, 
while hospitalizations are 
highest among persons aged 
60-79 (5.8 hospitalizations per 
100,000). Two-thirds of cases 
(65%) were reported in males. 
Hospitalizations were highest 
among non-Hispanic blacks 
(7.5 per 100,000), followed by 
Hispanics (3.6 per 100,000), 
non-Hispanic whites (3.5 per 
100,000), and Asians/Pacific 
Islanders (1.9 per 100,000). 
From 2000 to 2007, 752 
(8.7%) of those 8,657 persons 
in California requiring hospi-
talization died. About three-
fourths of California cases are 
acquired in the San Joaquin 
Valley area, where C. immitis 
is endemic, with the hot spot 
being Kern County.

The reason for this apparent 
increase is not well understood. 
Mandatory reporting require-
ments for coccidioidomycosis 
in California have not changed. 
Climatic changes and increases 
in rainfall may impact disease 
incidence (so this coming year 
should see an increase in cases 
in California with the bonan-
za of winter rain). Increasing 
numbers of non-immune im-
migrants from Latin America 

or Asia and elderly persons 
who travel for business or 
pleasure may provide an ex-
planation. My theory is that 
the booming housing industry 
in the 2000s and expansion of 
urban residential areas in both 
Arizona and California prob-
ably played a significant role. 
Interestingly, based on prelimi-
nary data for 2008-2009, cases 
in Arizona and California may 
have modestly decreased in 
2008. Perhaps the downturn in 
the housing economy and neg-
ative impact on new construc-
tion in endemic areas, as well 
as a decrease in business and 
vacation travel, had a positive 
effect on total numbers of coc-
cioidal infections.  n
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1. centers for Disease control and  
 Prevention. Increase in coccidioido- 
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Another flavivirus with a 
non-mosquito vector? 

Source: Foy BD, Kobylinski Kc, chilson 
Foy JL, et al. Probable non-vector-borne 
transmission of Zika Virus, colorado, USA. 
Emerg Infect Dis 2011;17:880-882. 

Last month’s installment of 
Updates highlighted the 

appearance of a new flavivirus 
called BYD, which has devas-
tated duck egg production and 
caused duck illness and death 
in parts of China. While mos-
quitoes are the presumed vec-
tor for this infection, the mode 
of transmission has not been 
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identified. Increasing evidence 
suggests that other flavivirus-
es, for example, West Nile vi-
rus, can be transmitted among 
crows from cloacal shedding 
and close contact and may 
not require a mosquito vector. 
Read on… 

Zika virus (ZIKV) is an-
other flavivirus that has been 
detected in monkeys, humans, 
and mosquitos, and has result-
ed in human illness in Africa 
and Southeast Asia. A major 
outbreak of ZIKV infection 
occurred on Yap island in the 
Pacific in 2007, resulting in 
infection among 70% of the 
population. The presumed vec-
tor once again is mosquitoes. 

The current article by Foy 
and colleagues describes how 
two young researchers (ages 27 
and 36), working in Senegal, 
acquired ZIKV infection. The 
odd twist to the story is that 
one of them, after returning 
to the United States, may have 
transmitted the infection to 
his wife during sex. Both men 
left Bandafassi, Senegal, and 
returned home to Colorado at 
about the same time. Within 
9-12 days of leaving Senegal, 
both men developed fatigue, 
headache, and then maculo-
papular rash on the torso, and 
swollen ankles and wrists. Oral 
aphthi occurred. One man de-
veloped symptoms of prosta-
titis and hematospermia. On 
about the fifth day of his ill-
ness, his wife developed similar 
complaints, including fatigue, 
severe, disabling headache, 
photophobia, and muscle pain 
followed by the appearance of 
a maculopapular rash on the 
torso and oral aphthi.

Hemagglutination inhibi-
tion antibody titers and virus 
neutralizing titers in the two 
men were markedly elevated to 
both Yellow fever virus (YFV) 
and ZIKV (both had been 
vaccinated for YFV), which 

increased between acute and 
convalescent specimens. Simi-
lar increased titers to ZIKV, 
but not YFV, were observed in 
the wife but only in the conva-
lescent specimens, confirming 
her acute infection with ZIKV 
alone. These data support the 
likely transmission of ZIKV 
from husband to wife, most 
likely through sexual contact. 
The epidemiology of these in-
fections may be more compli-
cated than previously under-
stood.  n

culture yield in  
vertebral osteomyelitis

Source: Marschall J, Bhavan KP, Olsen MA, 
et al. The impact of prebiopsy antibiotics on 
pathogen recovery in hematogenous verte-
bral osteomyelitis. clin Infect Dis 2011;52: 
867-872. 

Concerns have been raised 
that delays in obtaining 

an aspirate for culture, while 
patients with vertebral osteo-
myelitis are receiving empiri-
cal antimicrobial therapy, may 
increase the risk of negative 
culture results. These authors 
examined the effect of pre-
antibiotic exposure on culture 
results in patients with hema-
togenously seeded vertebral 
osteomyelitis. Data for 150 pa-
tients hospitalized at a tertiary 
care hospital with vertebral 
osteomyelitis were examined 
retrospectively. Ninety-two of 
these patients underwent either 
a needle biopsy (65%) or an 
open biopsy (35%). Patients 
were more likely to undergo 
biopsy if they had focal neuro-
logic deficits (weakness or sen-
sory deficits) or negative blood 
culture results.

No affect of antibiotic expo-
sure was observed on the cul-
ture yield. Cultures yielded a 
pathogen in 61 of 92 patients 

(66%), including 91% of those 
with an open procedure and 
53% of those who had under-
gone needle biopsy. Biopsies 
were performed within a me-
dian of 3 days from admis-
sion (range, 0-69 days). Sixty 
patients had received antibiot-
ics within the 2 weeks prior to 
their procedure for a median 
duration of 4 days (range, 1-37 
days). 

Cultures yielded a single 
pathogen in 41 of 43 patients, 
including MSSA (18.5%), 
MRSA (16.3%) coagulase 
negative Staphylococcus spp. 
(9.8%), Streptococcus spp. 
(7.6%), and Gram-negative 
bacteria (10.9%). Two patients 
had polymicrobial infection, 
with MSSA, Gram-negative 
rods and/or coagulase-negative 
Staphylococcus. No yeast or 
fungi were isolated in culture. 
For those patients with posi-
tive culture results, 90% in the 
open biopsy group and 87% 
of those in the needle biopsy 
group were receiving empirical 
antibacterials to which their 
isolate was sensitive.

Minor delays in securing 
a tissue sample for culture do 
not appear to affect culture re-
sults, despite receipt of antibi-
otics, but these data should not 
be used as a pretext for defer-
ring or delaying an appropriate 
procedure. Not stated here was 
that many such patients, while 
waiting for their procedure and 
culture results, likely receive 
empirical and much broader 
spectrum antimicrobials for 
many more days than may be 
required. In addition, given the 
risk of community-acquired 
MRSA infection, or even non-
bacterial pathogens such as 
yeast, empirical antibacterial 
therapy may not always pro-
vide adequate coverage. Ef-
forts should therefore be made 
to expeditiously obtain culture 
results whenever possible.  n
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resistance to HIV  
integrase inhibitors

Are white coats a danger 
to patients?[IN FUTURE ISSUES]

•  discuss the diagnosis 
and treatment of 
infectious diseases;

•  explain current data 
regarding the use of 
new antibiotics for 
commonly diagnosed 
diseases and new 
uses for traditional 
drugs;

•  discuss the latest 
information 
regarding risks, 
benefits, and cost-
effectiveness of 
new and traditional 
diagnostic tests; and 

• discuss new 
information regarding 
how infectious diseases 
are transmitted and 
how such information 
can lead to the 
development of new 
therapies.

cME Objectives
Upon completion of this educational activity, participants should be able to:

cME Questions

1. According to the 
FOODNET system, the 
incidence of food-borne 
infection of which of the 
following food-borne 
infections increased in the 
last decade?
a. Vibrio spp.
b. Shigella spp.
c. Salmonella spp.
d. Campylobacter spp.

2. Which of the following is 
correct with regard to new 
drugs active against hepatitis C 
virus infections?

a. Boceprevir is a reverse   
 transcriptase inhibitor.

b. The most frequent adverse  
 effect associated with  
 boceprevir adminsitraiton is 
 skin rash.

c. The most frequent adverse  
 effect associated with  
 telaprevir administraion is  
 anemia.

d. Telepravir is a protease  
 inhibitor.

3. Which of the following is not 
among the set of three findings 
capable of identifying 89% or 
more of children with primary 
immunodeficiency in the study 
by Subbarayan and colleagues?

a. A family history of  
 physcian-diagnosed  
 immunodeficiency
b. Frequent upper respiratory  
 infections

c. Receipt of IV antibiotics  
 for sepsis

d. Failure to thrive

Answers: 1. a, 2. d, 3. b.

continued from page 105

attempting to follow national guidelines 
have experienced a roller coaster ride 
in their decisions regarding the time 
at which to initiate cART. The U.S. 
Department of Health and Human 
Services recommended its initiation 
at any CD4+ T cell count < 500/mm3 
in 1998, subsequently changed the 
threshold to 200-350/ mm3, and in 
2011 changed course once again. At 
that time, they recommended that cART 
be routinely initiated at CD4+ T cell 
count < 500/mm3 and that its initiation 
be considered at higher counts. 

The investigators and others recommend 
that the issue be settled via randomized 
clinical trials. I disagree. I personally 
believe the issue is settled, and the 
results could be anticipated from a priori 
considerations. The ease of use, efficacy, 

and lack of toxicity of current cART 
regimens, together with considerations 
of the public health benefit of reducing 
the “community HIV load,” as well as 
a vague notion that it cannot be good 
for an individual to be exposed to 
unrestricted viral replication, suggest 
to me that therapy should be offered to 
all infected individuals. While resource 
considerations are necessary, they should 
have little or no role in an economically 
advanced society. Forget huge expensive 
clinical trials to deal further with this 
issue — move on and spend the money 
and effort more wisely.  n
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In this issue: Calcium supplements and MI; 
birth control pills and VTE; ACE inhibitors and 
breast cancer risk; spending on pharmaceuticals; 
and FDA actions.

Calcium supplements and MI risk
Do calcium supplements increase the risk of 

myocardial infarction (MI)? Researchers from New 
Zealand recently reanalyzed data from the Women’s 
Health Initiative (WHI) in an attempt to answer this 
question. In 2008 the same group published a ran-
domized, placebo-controlled trial of calcium supple-
ments in nearly 1500 healthy postmenopausal women 
that showed upward trends in cardiovascular event 
rates with calcium use (BMJ 2008;336:262-266). 
The same group subsequently carried out a meta-
analysis of cardiovascular events in randomized, 
placebo-controlled trials of women taking calcium 
supplementation without vitamin D. In that study, 
calcium supplementation significantly increased the 
risk of MI by about 30% (BMJ 2010;341:c3691). 
Although these studies garnered some interest, they 
were also viewed with skepticism, and most physi-
cians, especially in this country, did not change their 
practice of recommending calcium supplementation 
for postmenopausal women. The New Zealand group 
then turned to the WHI data, a rather strange place 
to look considering that one of the main outcomes of 
WHI was the finding of no adverse effect of calcium 
and vitamin D on cardiovascular risk. However, the 
researchers found one major caveat: WHI did not 
consider whether women were taking calcium on their 
own prior to entry into the study. The New Zealand 
group got access to the original NIH data and were 
able to tease out women who were not using personal 
calcium supplements at randomization. They found 
nearly 17,000 women who fit that category. Women 

in this subgroup who were randomized to calcium 
and vitamin D had small but significant increased 
risk for cardiovascular events with hazard ratios that 
ranged from 1.13-1.22 (P = 0.05 for clinical MI or 
stroke, P = 0.04 for clinical MI or revascularization). 
When the WHI data were added to the previously 
done meta-analysis of three placebo-controlled trials, 
calcium and vitamin D were found to increase the 
risk of MI (relative risk [RR] 1.21 [95% confidence 
interval [CI] 1.01-1.44]; P = 0.04), stroke (1.20 [CI 
1.00-1.43], P = 0.05), and the composite of MI or 
stroke (1.16 [CI 1.02-1.32], P = 0.02). Trial level data 
was available for more than 28,000 women who were 
randomly assigned to calcium plus vitamin D or pla-
cebo. Calcium or calcium plus vitamin D increased the 
risk of MI (RR 1.24 [CI 1.07-1.45], P = 0.004) and 
a composite of MI or stroke (1.15 [CI 1.03-1.27], P 
= 0.009). The authors conclude that calcium supple-
ments with or without vitamin D modestly increase 
the risk of cardiovascular events, especially MI. They 
suggest that a reassessment of the role of calcium 
supplementation in osteoporosis management is war-
ranted (BMJ 2011;342:d2040 doi:1136/BMJ.d2040, 
published April 19, 2011). This study has been hotly 
debated and was even criticized in an editorial in the 
same issue of BMJ. Nonetheless there is a bit of irony 
in using WHI data, which are largely responsible for 
millions of women stopping hormone replacement 
therapy, to show a relationship between calcium and 
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cardiovascular disease disease. There is no sugges-
tion in any of these data that dietary calcium leads to 
adverse events. It is postulated that the rapid increases 
in calcium that occur with calcium supplementation 
may somehow play a role in increased cardiovascular 
risk.

Birth control pills and VTE risk
A progestin commonly used in birth control pills 

may increase the risk of venous thromboembolism 
(VTE). A recent report suggests that women taking 
oral contraceptives containing drospirenone may 
be at increased risk of VTE compared to women 
taking contraceptives containing other progestins. 
Two studies were recently published in BMJ. The 
first was a case-controlled study of U.S. women that 
showed that women taking drospirenone-containing 
contraceptives were twice as likely to develop nonfa-
tal VTE compared to women taking levonorgestrel 
(BMJ 2011;342:d2151). The other study, a case-con-
trolled study of British women, showed a three-fold 
higher rate of VTE with drospirenone-containing 
contraceptives compared to levonorgestrel (BMJ 
2011;342:d2139). Oral contraceptives containing 
drospirenone include Yaz, Yasmin, and Angeliq.

ACE inhibitors and breast cancer risk
Researchers at UCLA and Kaiser Permanente in 

northern California recently published data suggest-
ing that angiotensin converting enzyme inhibitors 
(ACEi) may increase the risk of breast cancer recur-
rence in breast cancer survivors. Using a database 
of nearly 1800 women with a history of breast can-
cer, there were 292 recurrences, 174 breast cancer 
deaths, and 323 total deaths. Twenty-three percent 
of the women in the study were exposed to either a 
beta-blocker or an ACEi. ACEi exposure was associ-
ated with breast cancer recurrence 1.5 times baseline 
(HR 1.56, 95% CI 1.02-2.39, P = 0.04) but not 
increased cause-specific or overall mortality. Beta-
blocker exposure was associated with lower hazard 
of recurrence and cause-specific mortality. There was 
no dose-response with either medication. When a 
beta-blocker was combined with an ACEi, there was 
a lower hazard ratio for recurrence than with ACEi 
alone. The authors suggest that ACEis may be asso-
ciated with an increased risk of breast cancer recur-
rence; although beta-blockers may be somewhat 
protective, more research is needed (Breast Cancer 
Res Treat, published online, DOI: 1007/s10549-
011-1503-3). Beta-blockers have been shown to be 
protective against breast cancer recurrence in other 
studies, but the ACEi findings were unexpected. 

Spending on U.S. pharmaceuticals
Spending on pharmaceuticals in the United States 

grew at its smallest level in years in 2010, accord-
ing to a report by the IMS Institute for Healthcare 
Informatics. Pharmaceutical spending increased 
2.3% in 2010 compared to 5.1% in 2009. Generics 
dominated the pharmaceutical market in 2010 mak-
ing up 78% of total market share compared to 63% 
in 2006. Of the top 25 drugs by volume, only three 
were brand-name products: atorvastatin (Lipitor), 
clopidogrel (Plavix), and montelukast (Singulair). 
By spending dollars, however, Lipitor was the top 
grossing product at $7.2 billion in 2010, down from 
$7.6 billion in 2009. Esomeprazole (Nexium) was 
second at $6.3 billion, while Plavix ranked third at 
$6.1 billion. The domination of generics is of major 
concern to the pharmaceutical industry since there 
are few new drugs in the development pipeline and 
several high-profile drugs are due to lose protection 
soon. Foremost among these is Pfizer’s Lipitor. Pfizer 
has been battling to maintain its patent protection, 
but generic manufacturer Watson Pharmaceuticals is 
expected to introduce the first generic atorvastatin in 
November of this year. Likewise, Merck’s Singulair 
will likely lose its patent protection next year. The 
economy also has played a role in the decrease in 
pharmaceutical spending as the total volume of 
medicines consumed decreased 0.5% in 2010 along 
with a decrease in the number of doctor office visits 
of 4.2%. This extends a decline that began in mid 
2009 — likely due to higher unemployment and ris-
ing health care costs.

FDA actions
The FDA has approved rituximab (Rituxan) for the 

expanded indication to treat Wegener’s granulomato-
sis and microscopic polyangiitis, two rare vasculitides. 
The effectiveness of rituximab was demonstrated in a 
single control trial in which 197 patients with either 
condition were randomized to rituximab plus gluco-
corticoids or oral cyclophosphamide plus glucocor-
ticoids. After 6 months, 64% of the patients treated 
with rituximab had a complete remission compared 
to 53% of patients treated with cyclophosphamide. 
Rituximab is manufactured by Genentech.

The FDA has approved gabapentin enacarbil 
for the treatment of moderate-to-severe restless leg 
syndrome. The approval was based on two 12-week 
clinical trials in adults showing the effectiveness of 
the drug vs placebo. Gabapentin enacarbil is for-
mulated as a once a day extended-release tablet. It 
is marketed by GlaxoSmithKline and Xenoport as 
Horizant.  n


