
µg/mL]). Of the 9 patients with subse-
quent laboratory values, serum creatinine
levels normalized after an average of 15.9
days postoperatively (range, 10–26 days).

The data provide evidence of systemic
tobramycin absorption from ACSs placed
during revision joint arthroplasty. This
finding suggests that patients receiving an
ACS may have prolonged exposure to ele-
vated serum aminoglycoside levels, which
could increase the risk of toxicity, includ-
ing nephrotoxicity. Prospective studies are
warranted to determine the true incidence
of systemic aminoglycoside absorption
from ACSs and the operative and patient
risk factors that lead to nephrotoxicity.
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Treatment of Persistent
Rhinovirus Infection With
Pegylated Interferon α2a and
Ribavirin in Patients With
Hypogammaglobulinemia

TO THE EDITOR—Rhinovirus (RV) is a
common causative agent of acute infec-
tions. In addition to the common cold,
RV infection is associated with acute oti-
tis media, sinusitis, bronchiolitis, asthma,
pneumonia, and severe infections, espe-
cially in immunocompromised patients
[1]. RV infection in patients with chronic
obstructive pulmonary disease may cause
mortality [2]. In otherwise healthy sub-
jects, RV shedding lasts 7–13 days [3].
No antiviral drug for RV infection is in
clinical use.
We have shown that RV may induce

persistent lower respiratory tract infec-
tions in patients with hypogamma-
globulinemia [3, 4]. In addition, chronic
RV infections have been reported in
lung transplant recipients [5] and during
cystic fibrosis [6]. Because RV has been
observed to be susceptible to the action
of interferon α [7] and because ribavirin
potentiates the antiviral effect of interfer-
on α, we treated RV infections in 4
patients who had hypogammaglobuline-
mia with pegylated interferon α2a and
ribavirin.
Three adult patients had common var-

iable immunodeficiency disease, and 1
adult patient had X-linked agammaglob-
ulinemia (Table 1). Despite receipt of ad-
equate immunoglobulin replacement
therapy, they all had a history of recurrent
or chronic RV infection [4]. Episodes of

earlier RV infections in these patients
served as self-controls during study of
the duration of RV shedding after treat-
ment. Three patients had developed
bronchiectasis. At the time of treatment,
all patients had respiratory symptoms.
For all cases, RV was detected by culture
of sputum specimens and by polymerase
chain reaction analysis of nasal swab and
sputum specimens. After patients provid-
ed oral informed consent, we treated
them with 180 µg of pegylated interferon
α2a (Pegasys, Roche, Welwyn Garden
City, United Kingdom) subcutaneously
once weekly and with 400 mg of ribavirin
(Rebetol, MSD, Hertfordshire, United
Kingdom) orally twice daily for 2 weeks.

We found that interferon α2a and riba-
virin treatment was associated with rapid
decrease and clearance of RV RNA dur-
ing the case episodes, compared with the
self-control episodes. The efficacy of
treatment was exemplified by the rapid
increase of blood antiviral MxA levels
(Supplementary Figure) [8]. Because of
chronic respiratory symptoms and con-
comitant use of antibiotics, the clinical
outcome was difficult to adjust. However,
3 patients reported improved quality of
life after treatment. Two patients reported
fever as an interferon-induced adverse
effect. It is of note that all 4 patients de-
veloped RV infection 2–12 months after
completion of treatment. The cause of
the increased susceptibility of patients
with hypogammaglobulinemia to RV
infection is unknown [4]. Low levels of
MxA before treatment suggest defi-
cient RV-induced interferon induction,
which has been reported in subjects with
asthma and chronic obstructive pulmo-
nary disease [2]. On the other hand, exog-
enous interferon induced good levels of
MxA, suggesting a normal IFN signaling
pathway [9].

Interestingly, Falzarano et al [10] re-
cently reported that interferon α2b and
ribavirin treatment induced distinct
gene expression, reduced viral replication,
reduced levels of serum and lung proin-
flammatory markers, and improved
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clinical outcomes in Middle East respira-
tory syndrome coronavirus (MERS-CoV)–
infected rhesus macaques.

Our preliminary observations in a
small group of patients with primary hy-
pogammaglobulinemia, those of Falzarano
et al [10] in the treatment of MERS-CoV
infection, and vast clinical experience
in the treatment of chronic hepatitis
C virus infection suggest that the effect of
short-term pegylated interferon α and ri-
bavirin treatment for RV infections should
be studied, especially in high-risk groups.
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Infectious Diseases online (http://cid.oxford
journals.org). Supplementary materials consist
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Intentions to Prescribe
Preexposure Prophylaxis Are
Associated With Self-efficacy
and Normative Beliefs

TO THE EDITOR—We read with interest
the article by Karris et al [1], which
describes that although a majority of
North American infectious disease physi-
cians (74%) support the provision of
human immunodeficiency virus (HIV)
preexposure prophylaxis (PrEP) to at-
risk individuals, strikingly few (9%) had
prescribed PrEP. However, there remains
a paucity of data regarding the views of
primary care providers, who are best
poised to prescribe PrEP to at-risk,
HIV-negative patients. We conducted
an online survey in December 2012 to
understand factors associated with

intentions to prescribe PrEP among phy-
sicians in the United States. Using a
model based on the theory of planned be-
havior, we hypothesized that physicians’
intentions to prescribe PrEP are driven
by attitudes, self-efficacy, and normative
beliefs [2–4].
Attitudinal questions assessed beliefs

regarding PrEP-related safety, efficacy,
adherence, antiretroviral resistance, risk
compensation, and malpractice and in-
surance coverage. Self-efficacy questions
evaluated physicians’ confidence in
identifying at-risk patients, prescribing
PrEP, and monitoring patients based
on the current guidance from the Cen-
ters for Disease Control and Prevention
(CDC) [5, 6]. Normative beliefs were as-
sessed by perceived peer approval of
PrEP prescribing. There was good inter-
nal consistency in each domain (Cron-
bach α > .70), and composite domain
scores were divided into quartiles for
analysis.
Intentions to prescribe PrEP were as-

sessed with the question, “In the next
year, how likely are you to prescribe PrEP
to the following patients?” asked for 3
populations: men who have sex with
men (MSM), at-risk women, and HIV-
uninfected patients in serodiscordant
relationships. We compared those who
responded “very likely” with those who re-
sponded “somewhat likely” or “not likely at
all” to best characterize early adopters of
PrEP prescribing [4].
Email messages with a link to the sur-

vey (Supplementary Figure 1) were sent
to 5672 physicians in 13 metropolitan
areas with the highest HIV incidence se-
lected from the American Medical Asso-
ciation Physician Masterfile, with up to 3
reminder requests over 4 weeks. Of 1545
physicians who opened at least 1 invita-
tion email, 212 clicked on the survey
link, 37 were ineligible (not involved in
direct patient care or a related specialty),
and 146 completed the survey (coopera-
tion rate of 9.7%) [7]. Those who clicked
on the survey link were more likely to be
<50 years old (62% vs 48%; P < .001) and

infectious disease physicians (14% vs 3%;
P < .001).

The majority of respondents were pri-
mary care providers (84%) and in private
practice (59%). The sample included phy-
sicians who practiced family medicine
(34%), internal medicine (38%), obstet-
rics/gynecology (14%), and infectious
disease (14%). The average patient popu-
lation was 57% female, 12% MSM, 2%
HIV-infected, and 1% in an HIV-serodis-
cordant relationship. Most providers had
heard of PrEP (86%), nearly half (47%)
were aware of CDC guidance on PrEP,
and 21% had cared for a patient pre-
scribed PrEP.

Overall, 28% of physicians reported
that they would be willing to prescribe
PrEP to MSM, 30% to at-risk women,
and 45% to HIV-negative patients in se-
rodiscordant relationships in the next
year. We used multiple logistic regression
to estimate intentions to prescribe PrEP
based on domain quartile score, adjusting
for significant covariates (P < .05) from
univariate analyses (having cared for a pa-
tient on PrEP or postexposure prophylaxis).
Self-efficacy and normative belief scores in
the highest quartile were independently as-
sociated with intentions to prescribe PrEP,
whereas attitudes and other covariates were
not (Table 1).

Given the multiple barriers identified
by Karris et al [1], our study provides in-
sights that could guide the development
of evidence-based interventions to in-
crease PrEP prescribing. Our data sup-
port interventions that increase clinician
self-efficacy (ie, online risk calculators
or adherence monitoring tools) and influ-
ence normative beliefs (ie, comprehensive
guidelines or endorsement from medical
societies). We concur with the conclusion
by Karris et al that the success of real-
world PrEP will likely require a multifac-
eted approach [1].
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Infectious Diseases online (http://cid.oxford
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