
The probability that a pathogen lingered on the probe after
cleaning and disinfection was derived from data on bacterial
agents in 2 single-center studies,2,3 whereas most infections
simulated by Leroy et al were viral. The probability of probe
contamination from an infected patient was extracted from
observational data on sexual intercourse. However, the prob-
ability of transmission differed according to type of sexual
intercourse, inoculum or viral load.4 Sexual exposure was most
probably very dissimilar from endocavitary ultrasound expo-
sure. With hepatitis C virus, the rate of transmission differed
strongly between infection observed among drug users5 and
patients after nosocomial exposure, such as hemodialysis.6

Similarly, with human immunodeficiency virus, the prob-
ability of infection after accidental blood7 and male-to-female
sexual exposures4 is distinct with 0.003 and 0.0019 probability
densities, respectively. Sensitivity analyses should have been
conducted to properly interpret the results.

In a hypothetical cohort of 4 million exposed patients in
France,1 the authors ascertained that a mean (SD) of 40 (20)
would be infected by human immunodeficiency virus and 151
(63) by hepatitis C virus annually. Recently, our group studied
a French prospective, observational, hospital-based cohort of
16,474 individuals8 and found that the incidence of human
immunodeficiency virus seroconversion was 0 (n= 0) per
10,000 patient-years in patients with endocavitary probe
exposure within 12 months before testing and 6.7 (n= 13) in
nonexposed patients (log-rank test: P= .64). The incidence of
hepatitis C virus seroconversion was 16.1 (n= 1) per 10,000
patient-years in patients exposed to endocavitary probes and
23.4 in nonexposed patients (log-rank test: P= .69).

In a letter published elsewhere,9 our group underlined that
statistical analysis of a previous meta-analysis by Leroy,10 based
on 2 published studies, would be questionable owing to lack of
weighting according to study size. However, similar data were
analyzed, again with a dearth of details regarding the calculation
of pooled prevalence.7We agree with Leroy et al1 that the issue of
probe contamination is important and could be a public health
concern, particularly with human papillomavirus infection
related to endocavitary ultrasound exposure. Additional sensi-
tivity analysis would have improved the accuracy of estimations
in the present study.1 Appropriate prospective investigations are
needed with a view to proposing the best preventivemeasures for
patient safety regarding these exposures.
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Reply to Bénet et al

To the Editor—We thank Bénet et al.1 for their letter discussing
the difficulties in evaluating the infectious risk linked to
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performing low-level disinfection (LLD) of endovaginal and
transrectal ultrasonography (US) probes used with disposable
probe covers. As indicated in our article, we used a modeling
approach to approximate this infectious risk for some patho-
gens, and agreed that our modeling had limitations, closely
related to the assumptions we used as inputs.2

However, we do not completely agree with all the concerns
raised by Bénet et al.1 The probability (Pr2b, in our article) that
the probe might remained contaminated after cleaning and
LLD was estimated from a meta-analysis of 2 cohort studies
that quantified the efficacy of LLD on bacterial agents: the
studies of Buffet-Bataillon et al.3 and Kac et al. (2007),4 and
not the Kac et al. article published in 2010.5 We agreed that
assuming LLD efficacy is similar for bacterial and viral agents is
arguable, as discussed in our paper, but we made the
assumption because of the lack of data available on viruses.6

Moreover, if human immunodeficiency virus (HIV) is a fragile
virus as discussed in our paper, other non-enveloped viruses
such as human papillomavirus are relatively resistant to com-
monly used clinical disinfectants.7 We also agreed that the
probability of probe transmission from an HIV-infected
patient varies with viral load and the mucosal breach, and
choosing sexual transmission as a proxy for both probabilities
of transmission from an infected patient to the probe as well as
of transmission from the infected probe to the next patient
could be arguable. However, given the lack of specific data, it
appears to us to be the more realistic assumption to make,
better than data from drug users that supposes percutaneous
injections, or accidental contaminated blood exposures.
Sensitivity analysis would have provided an estimation of the
impact of the parameters’ variability on the modeling results.
This is problematic as well, since we would have had to make
compounding assumptions on these parameters’ variability,
especially to numerically approximate how far our proxy was
from the reality of probe-to-patient and patient-to-probe
transmission. Interestingly, our modeling was checked by an
“empirical modeling” performed for human papillomavirus,
in which Casalegno et al.8 empirically estimated Pr1a to Pr2b.
The results of the empirical and baseline modeling were
similar with a slight underestimation from the baseline
modelling, indicating that our assumptions for Pr1a to Pr2b
were likely realistic. Of note, pooled prevalences were calcu-
lated by using a random effects model with inverse variance
weighting using the Der Simonian and Laird method, refer-
encing to our previous work in which pooled estimates were
clearly calculated taking into account both sample size and
data dispersion.9

Beyond these technical points, the question raised is how
can we estimate the infectious risk related to LLD performed
on endovaginal and transrectal US probes used with disposable
covers, and how can we provide quantitative estimates to guide
public health decision-making using relevant and robust sci-
entific evidence. One approach is modeling given the lack of
comprehensive data, with the limitations due to the model
assumptions. Bénet et al.10 proposed another approach based

on a secondary analysis of a large hospital-based cohort study
and compared their results with ours to conclude on the safety
of endocavitary US regarding HIV and hepatitis C virus.
However, their results appeared to us to have some limitations
as well. Patients were initially part of a cohort study designed
for another purpose and selected for that secondary analysis
on having 2 HIV and hepatitis C virus serologies, but no
complementary information on the other transmission risk
factors was collected even though it might be of interest for
adjustment in the analysis. Then patients who underwent
endocavitary US were identified by searching in the French
procedures classification (Classification Commune des Actes
Médicaux). Therefore, since patients were selected on the basis
of 2 repeated serologies, they could present with a particular
status regarding the risk of viral transmission that could limit
the external validity of their results beyond this particular
cohort study.
One can ask whether for some pathogens, such as HIV,

hepatitis B virus, and hepatitis C virus, that lead to rare or
very rare transmission but with dramatic consequences,
a simple case report but with a very well-documented causality
relationship would be enough to alert public health
services, as it happened in the United Kingdom.11 Another
observation reported hepatitis C virus transmission to patients
in the in vivo fecundation process, likely through healthcare
workers during routine procedures such as daily US.12

For more common viruses such as human papillomavirus
related to an increased risk of cervical cancer, quantitative
studies may be valuable. Lastly, we agreed with the
conclusions of Bénet et al.1 that appropriate investigations
are warranted in order to guarantee patients’ safety regarding
these semicritical devices. We find ourselves wondering
why LLD is still recommended for routine vaginal/rectal US
in France whereas high-level disinfection is encouraged in
its European neighbors, Australia, North America, and
Japan. If waiting for more convincing evidence is required
by public health services, a precautionary principle can be
applied as an easy and efficient start point and patients may
be asked for their serologic HIV/hepatitis C virus/hepatitis
B virus status before endovaginal/transrectal US. In case of
positivity, disinfection procedures can be switched to high-
level disinfection.
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Letter to the Editor Regarding “Efficacy of
Alcohol Gel for Removal of Methicillin-
Resistant Staphylococcus Aureus from Hands
of Colonized Patients”

To the Editor—We have read with great interest the article
by Sunkesula et al1 on the effectiveness of alcohol 70% v/v
against methicillin-resistant Staphylococcus aureus in a clinical
study. Surprisingly, 2 mL of a commonly used, registered
handrub product failed in 27 (40%) of 67 instances to
completely eradicate MRSA. This result might be explained
by several issues that were not discussed in detail in the
article: (1) the hand hygiene product used has been previously
shown to have a lower mean microbial reduction factor
compared with reference alcohol—therefore not meeting
the European Standards (EN 1500) requirements within
30 seconds of application,2 (2) the volume of 2 mL might not
have been sufficient, and (3) it is unclear whether the
hand hygiene technique as outlined by the World Health
Organization was strictly adhered to in this study. We recently
found compliance with all 6 steps of the technique among
healthcare workers at our institution to be as low as 8.5%,
despite high compliance with hand hygiene indications.3

Several studies showed that training in hand hygiene
significantly improves antimicrobial effectiveness.4 By any
means, this study is important and might explain why many
studies failed to decrease the spread of methicillin-resistant
Staphylococcus aureus despite high compliance with hand
hygiene.
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