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Abstract

Objective. To prevent transmission among the staff and
potentially among the non-human primate (NHP) colony
at the U.S. Naval Medical Research Center Detachment in
Peru, where an active case of mumps was discovered in a
senior laboratory technician in Sep 03,2007. Material and
Methods. Subjects at the research facility were interviewed
and potentially susceptible contacts were tested for mumps
IgG. Results. In total, 81 out of 106 staff members (76%)
had close contact with the case. Only 6/81 (7%) had MMR,
33 (41%) reported having had mumps, and 8 of 45 (18%) of
the potentially susceptible individuals did not have immunity
(IgG > 20.0).All the susceptible, exposed individuals received
MMR vaccine.There were no secondary cases and access to
the NHP colony was restricted. Discussion. Immediate and
thorough investigation and occupational health response were
imperative in preventing secondary cases of mumps among
humans and NHP.
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Resumen

Objetivo. Prevenir el contagio de parotiditis al personal y
potencialmente a la colonia de primates no humanos (PNH),
tras detectarse un caso en el personal técnico de laboratorio
en el Centro de Investigacion de Enfermedades de la Marina
de los EUA (NMRCD). Material y métodos. El personal
fue entrevistado y se hizo una prueba de IgG para parotiditis
a los contactos potencialmente susceptibles. Resultados.
En total, 8] de 106 miembros del personal tuvo contacto
cercano con el caso. Sélo 6/81 (7%) tenian vacunay 33 (41%)
reportaron haber tenido parotiditis, y 8 de 45 (18%) de los
susceptibles potenciales no tenian inmunidad (IgG > 20.0).
Todos los susceptibles expuestos fueron vacunados y no
hubo casos secundarios. Se restringio6 el acceso a la colonia de
PNH. Conclusién. La investigacion inmediata y la respuesta
de salud ocupacional fue imperativa para prevenir casos
secundarios de parotiditis en el personal y los NHP.
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Mumps in a research facility
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Mumps is a disease caused by a paramyxovirus that
is transmitted through direct contact with saliva
droplets. Mumps became part of the mandatory child-
hood vaccination scheme in Peru in 2003 and is now
provided as part of the measles-mumps-rubella vaccine,
but there is likely a sizable proportion of the population
that is non-immune, not unlike some localities in the
United States where vaccination has been eschewed.

In September 2003, a case of mumps was discovered
in a senior laboratory technician at the Naval Medical
Research Center Detachment (NMRCD) in Lima, Peru.
Infection control measures and an investigation were
promptly conducted to minimize transmission to non-
immune personnel and prevent infection of NMRCD’s
colony of non-human primates (NHP), Aotus nancymae.
Although the natural host for this virus is the human,
there are reports in the literature that non-human pri-
mates (marmosets) are susceptible to mumps.! In 1934,
Johnson showed that mumps could be transmitted
from infected patients to rhesus monkeys.? Likewise,
rthesus monkeys experimentally infected with mumps
virus display clinical signs similar to humans, including
parotid gland enlargement and edema of the surround-
ing tissues, although usually in the absence of fever?®
This raised some concern that the NHP colony of Aotus
nancymae might become affected. Hence, the objective of
the study was to prevent transmission among the staff
and potentially the non-human primate (NHP) colony
at NMRCD.

Materials and methods

Aretrospective cohort study was conducted. All the staff
completed a questionnaire regarding their exposure to
the index case through the entire contagious period.
The period of transmission was calculated to be from
September 15%-28', from three days before symptoms
appeared to approximately nine days after. Personnel
that were identified as contacts of the index case were
asked about their prior history of clinical mumps. Ten
cc of whole blood was collected from the contacts that
had not received prior vaccination against mumps or
lacked a history of parotitis, after acquiring their verbal
consent. The serum was tested for IgG using EIAgen
Mumps IgG, Biochem Immunosystems, Italy. The cut-off
point was set at titers >20.0 U/mL.

The Naval Medical Research Center Institutional
Review Board determined that the investigation (PJT-24)
did not meet the definition of human subject research,
since it was framed as an outbreak investigation. None-
theless, staff provided their verbal consent before having
blood drawn and answering the questionnaire.
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Results

The index case was identified and confirmed by the oc-
cupational health physician at the facility. The case had
right-sided parotitis and reported having fever and mal-
aise the previous day (September 18%). She apparently
acquired the disease from her son who was clinically
diagnosed with mumps 14 days earlier (September 5t").
To prevent secondary transmission, the technician was
dismissed from work until September 29. All the staff
present at NMRCD (n=106) were asked if they had had
contact with the case from September 15" to the day
of the investigation, September 19", Eighty-one staff
members (77%) had contact with the index case during
a fund raising breakfast on September 16, including
two pregnant women. The index case had served food
during the breakfast. The timeline for these events is
shown in figure 1.

Among the contacts of the index case, 46 did not
have a history of the disease or of receiving the vaccine
(see figure 2). With the exception of one subject who was
lost for follow-up, forty-five potentially susceptible staff
members were tested for immunity via IgG antibody
titers. Thirty-eight contacts had titers over 20.0 U/mL,
confirming previous infection and immunity. This
group with unknown pre-existing immunity included
one pregnant subject; the other pregnant woman had
a previous history of mumps. Thus, within the contact
group, a total of 72/81 (89%) were probably immune
and 8/81 (10%) naive. The characteristics for the group
of immunized individuals, personnel with a history
of mumps and people of unknown immune status are
shown in table I.

The naive group was mostly women (5/8, 63%),
and mostly from administrative positions (6/8, 75%);
all were offered MMR vaccine on September 23, after
receiving counseling from NMRCD’s occupational
health physician.

No secondary cases of mumps were observed in
NMRCD personnel and the NHP colony of Aotus nan-
cymae was not affected.

Discussion

The occurrence of this mumps case acquires more
relevance because in the past few years, numerous out-
breaks of mumps have been reported in the literature,
even among supposedly well immunized populations.®”
The reason for these outbreaks is likely multi-factorial,
including waning immunity, vaccine failure and most
importantly, decreasing vaccine coverage of susceptible
populations. Although the benefits and safety of the
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MMR vaccine have been well documented, recently
there has been a movement among certain segments of
the lay public to refuse to vaccinate their children for
fear of them developing autism.*1° This supposition has
been soundly refuted in the medical literature, but the
belief persists among certain segments of the population
and has led to at least one well documented outbreak
in Iowa, USA.!

36

In the case at hand, the effect of the control measures
cannot be definitively confirmed. The literature reports
that approximately a third of all cases of mumps are
asymptomatic.'? Therefore, the lack of secondary cases
may be due to the interventions, lower transmission to
secondary cases, subclinical infections that were unde-
tected or a large cohort of personnel with high levels of
pre-existing immunity. Applying the herd immunity
concept to such a small population has limitations, but

Table |
CHARACTERISTICS OF IMMUNIZED INDIVIDUALS.

ACTIVE CASE OF MUMPS
Group N Age (range) Work area

History of vaccine 2 36 50% laboratory
(29,38) 50% researcher

History of vaccine and mumps 4 39 50% laboratory
(23,54) 25% administrative
25% researcher
History of mumps 29 39 41% laboratory
(24,56) 52% administrative
7% researcher
Unknown 46 36 49 % laboratory

(24,52) 49% administrative
2% researcher
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88% of the exposed population (71/80) were found to
be immune, which is similar to the calculated threshold
for herd immunity for mumps ranging from 86-92%.'>
13 Additionally, the effectiveness of one dose of vaccine
reported during outbreaks in other settings has been
calculated to be between 65 and 87.8%. 7 1314

The uncertainty surrounding the immune status of
laboratory personnel generated much personal concern,
missed work and expense. The value of worry is impos-
sible to calculate, but as a rough estimate, the actual costs
of having personnel on sick leave, of undertaking the
investigation (occupational health personnel, testing,
specimen handling, etc.) and of the control measures
(vaccination) totaled US$ 2421. If the animal facility had
been affected, the costs would have increased to US$
142,429, just to replace the NHP colony, with additional
costs of animal disposal and the priceless months of
research lost. On the other hand, the cost of vaccinating
every person at the laboratory when they were first hired
would have been less than US$6 for each individual,
for a total of US$ 624 for the whole 106 staff members.
Finally, because this was not (and still is not) a report-
able disease in Peru, it was not possible to elucidate the
situation in the community.

The World Health Organization (WHO) recom-
mends mumps immunization in countries with well
established vaccination programs which can maintain
a high level of vaccination coverage. In the research fa-
cility, vaccinating all the personnel (n=106) would have
cost US$ 624 plus the expenses of application and follow
up. This approach, although initially less expensive, was
not chosen, as it would require close follow up of all the
staff and continued state of alert and concern among the
personnel. Additionally, it would not help determine if
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the laboratory animals were being exposed to further
risk by allowing potentially infectious individuals in the
facility, since immunity could not be ensured through
immunization in a potential incubation period.

Very limited data are available regarding the
impact of an outbreak of mumps in the developing
world, let alone a research facility located there. It can
be concluded that the case study presented herein uses
this setting to underscore the potential hazards of de-
creasing vaccine coverage in the United States or other
developed countries. In addition, mumps and other
vaccine preventable diseases should be high priorities
for populations where vaccine coverage is low and there
is potential for outbreaks with significant morbidity
among humans and possibly non-human primates.
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