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This issue of Infection Control and Hospital Epi-
demiology contains three articles that help answer
several fundamental questions in the prevention of
measles among healthcare workers: the magnitude of
measles susceptibilityQ;  the effect of vaccination on
susceptibility levels2; and the cost of ensuring that
healthcare workers are protected against measles.3

Measles among healthcare workers accounts for a
small but important proportion of reported cases.
Healthcare workers with measles often serve to
amplify outbreaks in medical settings because of
transmission to patients and other healthcare work-
ers, and may serve as a source of infection for family
members and other contacts.

The National Immunization Program routinely
collects information on the most likely setting of
transmission of reported measles cases. From 1985
through 1991, medical facilities were identified as the
most likely setting of transmission for 2,997 reported,
measles cases4  (4% of cases; CDC, unpublished data).
Almost half of these medical setting cases were
acquired in hospital inpatient units. The remainder
were almost divided equally between physician’s
offices and hospital emergency departments. Adults
~18 years of age accounted for 1,234 (41%) of medical
setting measles cases. Only colleges and household
contacts accounted for more measles cases among
adults.

Based on case investigations conducted by state
health departments, of all adults who acquired mea-
sles in medical settings, 170 (14%) were patients. A
few were visitors or persons for whom an occupation

was unknown. But 795 (64%) of these adults were
healthcare workers. Not surprisingly, the largest
groups of healthcare workers who acquired measles
at work were nurses (29%) and physicians (15%).
Other occupational groups were represented, includ-
ing laboratory and radiology technicians (ll%), clerks
(ll%), nursing assistants (4%), and medical and nurs-
ing students (4%). Cases of measles have been
reported from virtually all occupations that provide
healthcare or ancillary support-maintenance and
housekeepers, respiratory therapists, emergency med-
ical technicians and paramedics, security guards,
dietitians, pharmacists, electrocardiography techni-
cians, administrators, volunteers, and translators. In
many instances, the patient contact that led to measles
in the healthcare worker did not qualify as “direct
patient care,” a fact that illustrates the extreme trans-
missibility of measles virus.

Only 16% of healthcare workers with measles
were able to document receipt of a dose of measles
vaccine, and virtually none had received two doses.
More than half were “routinely” eligible for vaccina-
tion (ie, born after 1956, without medical contraindica-
tion or exemption to vaccination). Two hundred thirty
healthcare workers reported with measles (29%) were
born before 1957, a group that Advisory Committee on
Immunization Practices (ACIP) recommendations
state should not be considered “routinely” eligible for
measles vaccination.5 The “1957 Rule,” as it is some-
times called, was first included in an ACIP measles
statement in 1978. Prior to this, the recommendation
had been more generic-that adults “usually” were
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immune to measles and did not require vaccination.
The choice of 1957 as the cutoff for routine vaccina-
tion was based on the observed seroprevalence of
measles antibody among adults in the prevaccine era
(ie, seroprevalence of 290% by age 15) and the
programmatic need for an upper age limit for vaccina-
tion. This age cutoff was, and still is, acceptable for
adults at low risk of exposure to measles. However,
healthcare workers are at higher risk of measles than
the average adult, and the 1957 Rule may not be
appropriate for this group. For instance, nurses and
physicians have been estimated to be two and eight
times, respectively, more likely to acquire measles
than adults who are not healthcare workers.4

Measles among healthcare workers is more than
just an infection control problem. Except for otitis
media, complication rates of measles are as high for
adults as for preschool-aged children.6 Complications
are frequently reported in healthcare workers with
measles, including pneumonia, encephalopathy, and
occasionally death. Twenty-six percent of healthcare
workers who acquired measles required hospitaliza-
tion, for an average of seven days. In addition, these
infected healthcare workers were responsible for
transmitting the virus to patients, other healthcare
workers, and family members.

Two studies in this issue of Infection Control and
Hospital Epidemiology report the seroprevalence of
measles antibody among healthcare w0rkers.Q The
investigators observed that 6% to 10% of new or
current medical personnel lack antibody against mea-
sles virus and are presumably susceptible to infection.
These seronegativity rates are similar to other mea-
sles seroprevalence studies among American
healthcare workers in the last few years. In both
studies, seronegativity to measles antibody increased
with decreasing age. Wright and Carlquistl  reported
that 19% of employees born between 1960 and 1979
were considered nonimmune to measles. This high
apparent seronegativity rate may be due in part to the
relative insensitivity of the enzyme immunoassay
used to screen the sera. However, many of these
individuals were probably truly susceptible to mea-
sles, due at least in part to lack of vaccination.

Another important observation from these sero-
prevalence data is that birth before 1957 does not
absolutely predict measles immunity. These two stud-
ies, as well as virtually every other measles antibody
seroprevalence study published, have found a small
(2% to 5%) but significant proportion of older workers
to be susceptible to measles. Any susceptible person,
regardless of age, may contract measles if exposed.

Willy et al2 at the National Institutes of Health
report the results of measles vaccination of seronega-
tive workers. While seroconversion rates are lower

than those reported for children, it is reassuring that
85% of seronegative employees responded to a single
dose of vaccine. Among their first dose vaccine
failures, 81% developed detectable antibody following
a second dose. Thus, following a program of screening
and vaccination of seronegative employees with two
doses of measles vaccine, the authors achieved an
estimated measles antibody seroprevalence of more
than 99% in their population. While a very small
number of workers may remain susceptible to mea-
sles virus infection after two doses of vaccine, the
overall risk of measles among staff members should
be greatly reduced.

Stover et al3 from Louisville report on the costs
associated with two approaches to measles vaccina-
tion of hospital personnel during a measles outbreak-
“blind” vaccination with two doses of measles-mumps-
rubella (MMR) vaccine for employees without docu-
mented vaccination, compared with targeted vac-
cination of seronegative persons after serologic screen-
ing. Their study, which reports lower costs when
vaccination is targeted only to seronegative employ-
ees, is consistent with other studies that have exam-
ined this issue.7-g  A targeted approach to measles
vaccination makes sense because more than 90% of
adults can be expected to be immune to measles,
either from previous vaccination or disease, and
vaccination of immune persons is of no benefit.
However, three important points should be kept in
mind when considering a systematic measles immu-
nity policy for a healthcare facility. First, if a screen-and-
vaccinate approach is chosen, the facility must develop
a recall system that can assure that seronegative
persons are vaccinated. Second, the cost savings from
a screen-and-vaccinate program are dependent on the
cost of the screening test, cost of the vaccine, and
expected seroprevalence of measles antibody.8,g Since
both expected seroprevalence of measles antibody
(90% to 95%) and vaccine cost ($15 to $25 per dose) are
relatively constant, the key variable is the cost of
screening. In-house testing is usually inexpensive but
sera sent to outside reference laboratories may be so
expensive as to remove any economic advantage to
this approach. Third, a screen-and-vaccinate approach
does not consider immunity to rubella and mumps.
While hospital outbreaks of rubella and mumps are
reported less frequently than for measles, a recent
study among U.S. Army recruits suggests that as
many as 16% to 18% of young adults may be suscepti-
ble.‘O Considering the potential impact of these dis-
eases, particularly the devastating effect of rubella
infection of a pregnant woman, the opportunity to
assure immunity to these viruses should not be
overlooked. The additional cost of screening for
immunity to rubella and mumps would probably
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eliminate the cost savings of a screen-and-vaccinate
approach and would favor an MMR vaccination pro-
gram of employees without documented prior vaccina-
tion.

Measles will continue to be an occupational
hazard for healthcare workers until the disease is
eradicated. Global measles eradication likely will not
occur for many years. Until that time, systematic
efforts to achieve universal measles immunity with
employee measles vaccination programs virtually
should eliminate this dangerous disease in this high-
risk population.
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