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A call for improved A
occupational surveillance for

measles in the United States

To the Editor:

Measles in the United States has reached a 27-year high. Since
January 1, 2019, the Centers for Disease Control and Prevention has
logged at least 1,109 cases affecting more than half of United States—
a 300% increase over 2018.! Many of these cases are among returning
travelers who were infected abroad, but who have not spread the
virus further. However, some imported cases have led to outbreaks
with >3 infections in New York, California, Pennsylvania, and Wash-
ington. With 620 confirmed cases as of July 8, 2019, New York City is
currently experiencing the largest of these ongoing outbreaks.?

Data from past measles outbreaks identify occupationally
acquired infections, particularly among health care workers (HCWs).
In the United States, just over 2% of 1,318 nonimported cases
recorded between January 1, 2001, and December 31, 2014, were
linked to occupational exposures among HCWs.? Between 1998 and
2010, HCWs made up as much as 23% of cases associated with 31 dif-
ferent outbreaks worldwide.** These data include 3 US outbreaks in
which HCWs accounted for 0-22% of cases.®® In 2014, all 4 secondary
cases, and likely the index patient, associated with an outbreak in
New York City were occupationally acquired: 3 among HCWs who
cared for the index patient (who was a theater worker who had fre-
quent exposure to tourists) and a fourth in a coworker of the index
patient.” Notably, the index patient and all secondary patients were
either vaccinated or had measles previously.

Despite clear occupational exposure risks, especially during
outbreaks, there are few if any sources of surveillance data avail-
able to inform and support national-level efforts to prevent work-
place-linked measles cases or control further disease spread from
infected employees. The Centers for Disease Control and Preven-
tion’s National Notifiable Diseases Surveillance System does not
include occupational exposure data for measles cases submitted
by the 57 reporting jurisdictions (ie, at the local, state, and territo-
rial levels) in its network.'? Although health care providers, hospi-
tals, and laboratories must inform their state or territorial health
departments about reportable diseases, submitting information to
the National Notifiable Diseases Surveillance System is voluntary.
Whether or not state and territorial health departments aim to
ascertain occupational exposure information for cases of report-
able diseases, which typically include measles, in their jurisdic-
tions likely varies significantly by state.

It is also sometimes difficult to attribute measles cases to occupa-
tional exposures, especially when infected individuals have many
potential sources of or opportunities for exposure in communities

with ongoing transmission. Although the Occupational Safety and
Health Administration (OSHA) requires US employers to maintain
records of illnesses when employees are infected at work, such chal-
lenges in determining work-relatedness of measles cases mean that
OSHA logs (ie, OSHA forms 300, 300A, or 301) are also poor sources
of data, even if such data could be collected and aggregated from
many employers whose workers are at risk of exposure on the job.
Similar pitfalls limit the use of data from OSHA-required employer
reports of work-related hospitalizations, which would include inpa-
tient stays resulting from measles infection: in addition to the poten-
tially unclear etiologic link with workplace exposures, only about
25% of US measles cases require inpatient hospitalization,'! which is
a trigger for employer reporting requirements under OSHA'’s record-
keeping rules at 29 CFR part 1904.

Although measles cases ultimately may present at physician offices,
clinics, or hospitals (especially when patients have classical symptoms,
including the characteristic rash or Koplik spots) or be identified
through public health departments’ outbreak investigations, improving
occupational surveillance efforts at the state/territorial and federal
levels could significantly benefit US workers. Specifically, occupational
surveillance efforts can help identify uncontrolled exposures in work-
places, including instances in which engineering and administrative
controls, safe work practices, and use of personal protective equipment
fail to prevent worker exposures to sick patients, contaminated envi-
ronments, or other sources of the virus.

This type of information is important not only because of the
employer duty under the Occupational Safety and Health Act to pro-
tect workers from such exposures, but also because it informs recom-
mendations for improving worker infection prevention measures,
such as changing the recommended controls or improving worker
training on how to implement them. Research that guides those rec-
ommendations depends on having adequate, available data to char-
acterize exposure and infection risks, including describing when and
where workers are typically exposed and whether certain job tasks
or other considerations increase their exposure and infection risks.
Occupational surveillance may also improve understanding of factors
that influence vaccine failure, incomplete immunity, or particular
exposures that lead to infection despite previous history of immuno-
logic experience with measles. It should go without saying that, to
the extent worker infections can be prevented, identified, and con-
trolled through improved occupational surveillance, such efforts also
protect public health by preventing workers from further spreading
measles to others.
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“Methods for microbial n

Check for

needleless connector e
decontamination: A

systematic review and meta-

analysis” — Interpret results

with caution

To the Editor:

We recently read with interest the systematic review and meta-
analysis by Flynn et al,' which aimed to “compare the effectiveness
of connector decontamination with 70% alcohol wipes, alcoholic
chlorhexidine gluconate wipes, or alcohol impregnated caps to pre-
vent catheter-associated bloodstream infection (CABSI).” The article
concludes that “alcohol impregnated caps and alcoholic chlorhexi-
dine gluconate wipes were associated with significantly less CABSI
than 70% alcohol wipes,” and that these results require confirmation
in randomly assigned controlled trials.

Among the 5 studies included in this meta-analysis, 2 compared
chlorhexidine gluconate in isopropyl alcohol (IPA) wipes with IPA
wipes for catheter-associated bloodstream infection (CABSI) (Fig 2),
and 3 compared IPA caps versus IPA wipes for CABSI (Fig 3). We com-
mend the authors for performing this interesting study. However, we

have several statistical suggestions and queries that we would like to
share with them.

The authors state that they used a random effect model, but pres-
ent the results of a fixed effect model, which can be used if there is
no heterogeneity. Higgin's 1> was used to assess heterogeneity.
Although this approach is widely mentioned, the point estimate I?
should be interpreted cautiously when a meta-analysis has few stud-
ies, and the confidence interval should be provided.

Conventional meta-analysis relies on several within- and between-
study distributional assumptions that are sometimes hidden.’

Performing meta-analysis with low event rates or with few stud-
ies is challenging, as some of the standard methods are not well
suited. For example, estimating between-study heterogeneity is diffi-
cult in this situation, and inaccurate estimation of heterogeneity may
lead to too narrow confidence intervals.

Different methods may give different results, and using a subopti-
mal approach may lead to erroneous conclusions.”

To avoid selective reporting and to assess the robustness of the
results, we performed a sensitivity analysis using a range of statistical
methods by using the data provided by Flynn et al.!

Frequentist and Bayesian meta-analysis were performed. For fre-
quentist meta-analysis, several methods are available for the random
effect model (eg, the Hartung-Knapp-Sidik-Jonkman approach),
instead of the classical DerSimonian and the Laird’s approach.>® We
also used the Mandel-Paule method’ and Profile Likelihood,® with
Bartlett's correction.

For Bayesian meta-analysis, we used a binomial-normal model (ie,
modeling probabilities of success in each group), instead of modeling
estimates of log odds-ratios directly (normal-normal model),” with
weakly informative priors for the between—trial heterogeneity. We
also used a beta-binomial model, which has shown good statistical
properties for meta-analysis of sparse data.’”

Statistical analyses were performed with Stata software (Version
15; StataCorp, LLC, College Station, TX) for the frequentist meta-anal-
ysis and R software (R Foundation for Statistical Computing, Vienna,
Austria) for Bayesian meta-analysis.

All estimates are shown in Table 1. All confidence intervals (credi-
ble interval) contain 1 (except with the DerSimonian-Laird method,
which should not be used in the case of meta-analysis with a few
studies). That means that alcohol impregnated caps were not associ-
ated with significantly less CABSI than 70% alcohol wipes.

In conclusion, the results of this study are interesting. However,
readers should interpret them with caution according to the statisti-
cal methods used for meta-analysis.
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