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Laboratory Animal Bite Anaphylaxis: A National Survey
Part 1: Case Series and Review of the Literature

Gregg M. Stave, MD, JD, MPH, Edward H. Lee, MD, JD, MPH, and Dennis J. Darcey, MD, MSPH, MPH

Objective: This study documents previously unreported cases of laboratory
animal bite anaphylaxis in animal laboratory facilities in the United States.
Methods: An online survey was e-mailed to designated institutional offi-
cials at laboratory animal facilities identified by the National Institutes of
Health Office of Laboratory Animal Welfare. Results: One hundred ninety
eight organizations responded and 15 organizations indicated that workers
had experienced anaphylaxis following an animal bite. Case report forms
were completed by nine of these institutions for 14 cases, 13 for rodent bites,
and one involving a needlestick from a horse. In half of the cases involving
rodents, there was no prior history of animal allergy. All workers had
uncomplicated recoveries. Treatment, testing, and work restrictions varied
across cases. Conclusions: While uncommon, anaphylaxis from laboratory
animal bites occurs more frequently than suggested by the literature.

A naphylaxis is a systemic allergic reaction that can have a
variable course, but may progress rapidly and is potentially
life threatenin%. 12 An estimated 100,000 cases occur annually in the
United States.” While most cases are associated with medications,
many are related to occupational exposures, including insect stings,
non-rubber latex, chemicals, and bites from mammals.'

Anaphylaxis following laboratory animal bites has been
reported rarely in the literature, with only eight cases described
in the English language world literature from 1983 to 2016.>~% An
additional nine non-occupational cases of anaphylaxis following
rodent bites appear in the literature.”~'®

This study sought to identify previously unreported cases of
anaphylaxis following laboratory animal bites in the United States
and to determine whether this phenomenon occurs as infrequently as
suggested by the literature. In addition, history of allergy, clinical
characteristics, treatment, testing, and follow-up of newly identified
cases was compared with occupational and non-occupational cases
described in the literature.

METHODS

An online survey (Qualtrics) was e-mailed to the designated
institutional official at all laboratory animal care facilities identified
by the National Institutes of Health Office of Laboratory Animal
Welfare (1272 facilities across the country). Supplemental requests
to encourage completion of the survey were sent to occupational
medicine physicians at medical centers.

Survey responses were collected and analyzed. The survey
included questions on:

(1) Whether and how many workers developed anaphylaxis fol-
lowing an animal bite

(2) For workers who developed anaphylaxis following an animal
bite, clinical information was requested regarding prior history
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of allergy to animals, symptoms, treatment, outcome, and
follow-up.

Cases of anaphylaxis following rodent bites in the occu-
pational and non-occupational setting were identified by an English
language literature search using PubMed, Google Scholar, and
Google, with an iterative search for additional cases identified
in references.

The study was conducted under a waiver from the Duke
Institutional Review Board.

RESULTS

Of the 198 institutions responding to the survey, 183
answered the question about whether at least one employee had
experienced anaphylaxis following a bite from a laboratory animal
with 15 (8%) responding yes. Of those responding to a subsequent
question asking how many cases they had experienced, seven
indicated that they had experienced one case, three had two cases,
one had three cases, and two had four cases (24 cases). Case report
forms were completed by nine institutions for 14 previously unpub-
lished cases of anaphylaxis. Eleven of these cases occurred between
2010 and 2016. While 13 of these reports involved rodents (10 due
to mice and three caused by rats), there was also one report of
anaphylaxis in a veterinarian drawing blood from the jugular vein of
a horse who experienced a needle stick (Table 1).

Newly Identified Cases of Anaphylaxis
Involving Rodents

All episodes of anaphylaxis involving rodents were preceded
by bites to the hand or finger and all workers had uncomplicated
recoveries (Table 1). Workers ranged in age from 23 to 56 years.
One of the cases involved a graduate student. Of these 13 cases, six
involved a worker with no prior known history of respiratory or
dermal allergy to animals. Among those with a prior history of
respiratory and or dermal allergy, the interval between initial allergy
symptoms and the episode of anaphylaxis ranged from less than 1
year to 12 years. Nine of the 13 workers were treated with
epinephrine, usually in combination with other treatments. Nine
workers underwent allergen testing. Of the four for whom results
were provided, three had positive tests and one had negative skin
and radioallergosorbent tests (RAST). Work restrictions were insti-
tuted for all but two workers, and varied widely. Work restrictions
ranged from use of personal protective equipment (PPE) to no
longer working with the animal species involved in the episode. All
workers were advised to carry injectable epinephrine and the four
workers who continued to be at risk for bites were required by the
employer to keep injectable epinephrine with them.

Occupational Cases of Anaphylaxis Involving
Rodents in the Literature

Three of the eight cases previously reported in the literature are
from the United States (Table 2).*>7 Five cases involved rats® %
and three were caused by mouse bites.®® The workers ranged in age
from 23 to 55 years. When work history was reported, the workers had
between 6 to more than 20 years of experience with animal work. Only
two had no history of any form of allergy or asthma.> Four had
histories of previous animal bites that did not result in an anaphylactic
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response.”~® Everyone had uneventful recoveries, although one
required cardiopulmonary resuscitation and intubation,* and only
two were treated with epinephrine.*> Subsequent allergen testing with
laboratory animal extracts (skin prick test and/or Immunoglobulin E
[IgE]) was reported for seven workers and all had positive test
results.>**~® Some workers stopped working with animals or with
the species that caused their anaphylaxis.>® One worker received
immunotherapy, which resulted in a reduction of rhinitis symptoms
and no subsequent bites were reported.” None of the workers were
required to carry injectable epinephrine with them.

Non-Occupational Cases of Anaphylaxis Involving
Rodents in the Literature

Of the nine non-occupational cases described in the world
literature, seven involved hamsters'0~ 121416 (including five from
dwarf hamster bites),”’lz’16 while one involved a mouse,9 and
another was due to a gerbil bite'? (Table 3). All case reports were
from outside the United States. The patients ranged in age from 9 to
51 years. When prior history was provided, most had a history of
some form of allergy or asthma. Five patients had a history of prior
bites from the same animal without an anaphylactic reaction.'®~'?
For the eight patients whose treatments were described, all were
treated with hydrocortisone or unspecified corticosteroids. Patients
were treated with epinephrine in only two cases.'>'® All patients
recovered. Subsequent allergen testing was positive in all cases,
including an IgE-mediated reaction to a novel 21 kD protein found
in the saliva of dwarf hamsters which has cross-reactivity with
Dermatophagoides pteronyssinus (Der p) in two cases.'?

DISCUSSION

Using a survey of laboratory animal research facilities in the
United States, this study identified previously unpublished cases of
anaphylaxis from laboratory animal bites. While it is not possible to
calculate the incidence of anaphylaxis from bites from this study, it
appears to be significantly higher than is suggested by the
previous literature.

Anaphylaxis is a severe allergic reaction that involves IgE
triggering release of mediators from basophils and mast cells.
However, the precise pathway that differentiates a simple allergic
reaction, such as rhinoconjunctivitis, from an anaphylactic reaction
is not completely understood.> For animal allergies, the offending
IgE usually targets a member of the lipocalin family.'”'® The
lipocalins include odorants and pheromones and can be found in
saliva, dander, hair, and urine, as well as places where animals are
housed, such as bedding and cages. These proteins have been
characterized in many animal species, including rodents, cats, dogs,
horses, and cows.'® Members of the lipocalin family share some
sequence homology, which may also allow for cross-reactivity.

Since anaphylaxis requires IgE to trigger a cascade, it seems
reasonable to assume that all persons experiencing anaphylaxis
following a bite would have been sensitized prior to the bite. While
most of the patients previously described in the literature had a
history of atopy, there was no history of animal allergy reported for
half of the cases newly reported here. While it is possible that some
of these workers had symptoms that they did not recognize as
allergic, it appears that anaphylaxis can be the first presentation of
allergy. It is also notable that in three of the occupational and two of
the non-occupational cases in the literature, the patients had experi-
enced prior animal bites without developing anaphylaxis. Therefore,
prior bites without an anaphylactic reaction do not predict protec-
tion from a future episode.

It is encouraging that in all occupational and non-occupational
cases reported, the injured persons had uncomplicated recoveries.
However, there was great variation in treatment, particularly in the
non-occupational cases. This is consistent with David Golden’s obser-
vation that while “epinephrine has long been held to be the treatment of

choice, it is clearly underutilized and not always effective, whereas
steroids are widely used despite the total lack of evidence to support this
practice.”> For the new occupational cases identified by this study,
treatment with epinephrine was much more likely. Current recommen-
dations include the advice that if epinephrine is available, it should be
administered while awaiting emergency services.

Following recovery, many, but not all, of those experiencing
anaphylaxis were tested for sensitization, usually by RAST. Except
for one worker, all who were tested had positive results. A negative
test in this setting should be interpreted cautiously and the possib-
ility of a false negative result should be considered. Another
possibility is that another antigen is involved, such as the novel
antigen with cross-reactivity to Der p described by Lim et al.'* In
addition, it may be useful to test more broadly than just for the
animal species involved with the bite, since workers can be sensi-
tized to more than one species.'® This may be especially helpful
information for those considering a return to animal work, for whom
results of testing should be available as part of the return to
work process.

Given the potentially life-threatening nature of anaphylaxis,
workers experiencing anaphylaxis should be assigned to jobs that do
not involve a risk of bites when possible. When this is not feasible, a
review of work practices, administrative controls, engineering
controls, and PPE should be performed, preferably including a
worksite visit. Before returning to work, employees should also
be asked about prior respiratory symptoms (allergy or asthma) or
dermal allergy associated with animal work and, if present, these
should be addressed. Workers identified as previously unreported
cases in this study who returned to work with animals implicated in
causing anaphylaxis were required to keep injzectable epinephrine
with them, which is a recommended practice.”®

Although the focus of this study was anaphylaxis associated
with rodent bites, one respondent provided information on what
appears to be a first report of anaphylaxis following a needlestick
involving a horse. This case demonstrates that bites are not the only
workplace ingury in the research setting that carry a risk for
anaphylaxis.?*! For example, an anaphylactic reaction following
a needle injury after use on rabbit tissue has been described.?' It is
also a reminder that, in addition to rodents, a variety of animals used
in research may pose a risk for anaphylaxis.

CONCLUSION

Anaphylaxis from laboratory animal bites occurs more fre-
quently than suggested by the earlier literature. While atopy or
respiratory allergy to animals may be risk factors, anaphylaxis
following an animal bite may be the first indication of allergy.
Anaphylaxis may also occur after a prior history of bites without
an adverse reaction. After an episode of anaphylaxis, a review of
allergy history and testing is helpful. Workers should be advised to
carry injectable epinephrine. When possible, workers should be
restricted from work where they would be at risk for a subsequent
bite. If this is not feasible, precautions should be taken to reduce the
risk of future bites and to ensure prompt treatment should a bite occur.
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