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This study describes signalment, history, antibiotic administered, clinical signs
observed, therapy, and outcome of anaphylactic events within 4 h following
ophthalmic administration of an antibiotic to cats. Data came from survey
responses (45 cats) or Federal Drug Administration reports (16 cats). Cat age
(7 weeks—19 years), breed, and gender ranged widely. Most were healthy (87%)
prior to anaphylaxis. Ophthalmic antibiotics commonly were administered for
conjunctival (65%) or corneal (11%) disease, or ocular lubrication (7%) and
contained bacitracin, neomycin, and polymyxin B (44%), or oxytetracycline and
polymyxin B (21%). Polymyxin B was present in all cases. Vaccines or other
drugs were also administered to 51% of cats. In 56% cases, anaphylaxis occurred
within 10 min of drug application. Most (82%) cats survived. Although a causal
association was not proved, ophthalmic antibiotic administration preceded
anaphylaxis in all cats. Like other drugs, ophthalmic antibiotics should be used
only when indicated.

© 2011 ISFM and AAFP. Published by Elsevier Ltd. All rights reserved.

phthalmic preparations containing antibi-

otics are indicated for treatment of blephari-

tis, conjunctivitis, keratitis, or dacryocystitis
when a bacterial etiology is known or suspected.
They are also used for bacterial prophylaxis when
anatomic or physiologic defense mechanisms are im-
paired, such as occurs with keratoconjunctivitis sicca,
ulcerative keratitis, or surgical intervention involving
the ocular surface or intraocular structures. In addi-
tion, antibiotics formulated in petrolatum or mineral
oil bases have been used to lubricate the ocular sur-
face when protection afforded by eyelids or tears is
impaired. Therefore, topical ophthalmic antibiotics
are frequently prescribed in a wide diversity of
species.
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Appropriate antibiotic selection is ideally based
upon examination of differentially stained cytological
samples together with culture and sensitivity results.'
However, in many cases, such analysis is not immedi-
ately available or practical, and initial antibiotic selec-
tion is empirical. In North America, neomycin,
bacitracin, polymyxin B, and gramicidin are commer-
cially available in several combinations as ophthalmic
formulations and are commonly used to treat ocular
conditions in a variety of species. Warnings that one
or more of these ophthalmic antibiotics may be
associated with anaphylactic reactions in cats have ap-
peared in non-peer-reviewed literature® and confer-
ence presentations for which proceedings were not
produced (personal communication, E Kathryn
Meyer, VMD). However, the authors are aware of
only one case report in the peer-reviewed literature
describing anaphylaxis suspected to be due to topical
application of an ophthalmic antibiotic.> An ophthal-
mic solution containing neomycin, polymyxin, and
a corticosteroid was suspected to have been the cause;
however, the cat had also received topically applied
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proparacaine prior to administration of the antibiotic,
making a causal association between antibiotic and
anaphylaxis impossible to ascertain. That report also
referred to five other cases of suspected anaphylaxis
following topical ophthalmic preparations containing
bacitracin, neomycin, and polymyxin, but provided
no further details regarding these occurrences. Based
upon quantity-marketed information reported to the
Food and Drug Administration, Center for Veterinary
Medicine (FDA CVM) between 1996 and 2009, an av-
erage of approximately 1,850,000 units (bottles/tubes)
of veterinary ophthalmic antibiotics approved for use
in cats were sold per year. However, quantity-
marketed data do not equate to doses actually admin-
istered to cats. Many of these antibiotics are also
approved for use in other species, including dogs,
horses, cattle, and sheep. Regardless, given the rela-
tive frequency with which veterinary antibiotic oph-
thalmics are prescribed and the current reporting
rates of anaphylactic-type events, it appears that these
events are sufficiently uncommon that a prospective
study of this event would likely be unfeasible. There-
fore, we retrospectively assessed cases of anaphylaxis
in cats noted soon after they received an ophthalmic an-
tibiotic. Specifically, the present study was designed to
collect and analyze detailed clinical data from veteri-
narians who had directly observed anaphylactic events
in cats within 4 h of topical administration of at least one
of neomycin, bacitracin, polymyxin B, or gramicidin. In
particular, we wished to describe the cat’s signalment
and history, and the incriminated drug, clinical signs,
therapy, and outcome in such cases.

Materials and methods

To investigate a temporal association between ana-
phylaxis and ophthalmic antibiotic administration,
a survey was designed for veterinarians who had
seen such cases (Supplementary data {TAB Survey
file}). Prior to release, the survey was validated by
22 veterinarians, including the authors, a veterinary
epidemiologist, and several veterinarians who had
seen suspected cases. This survey was designed with-
out input from the FDA. The survey was made avail-
able electronically through the Veterinary Information
Network (VIN), and invitations to participate sent by
email to 40,251 VIN members who had previously in-
dicated that they were willing to receive surveys. The
survey was also made available to 219 diplomates of
the American College of Veterinary Ophthalmologists
who subscribed to the College’s list serve. Approxi-
mately 17 days later, 27,326 VIN members and all
American College of Veterinary Ophthalmologists
list serve members were sent a reminder email, and
the survey link was distributed to 68,812 VIN mem-
bers via a weekly newsletter. Veterinarians who be-
came aware of the survey via any alternate methods
were also eligible to respond. Data were entered anon-
ymously; however, respondents were encouraged to
add their contact details so that additional

information could be solicited if necessary. Veterinar-
ians reporting more than one case were asked to com-
plete a separate survey response for each cat. To
minimize duplicate reporting and indirect observa-
tions, veterinarians who were aware of but had not
primarily managed cases were asked not to complete
the survey. The survey was accessible by respondents
for 38 days in February and March, 2010. Nineteen re-
spondents who had not completed the survey when it
was withdrawn received personal emails asking them
to complete data input; six subsequently provided
complete data. Data from all completed survey re-
sponses were compiled into a spreadsheet (Excel) for
analysis.

In addition, the FDA CVM was asked to identify re-
ports of anaphylactic events following administration
of an ophthalmic antibiotic that were voluntarily sub-
mitted to the agency between 1996 and 2009. Follow-
ing identification, review, and analysis of these
reports by FDA CVM staff, all pertinent data were
added to the same spreadsheet. Because reports to
the FDA CVM had not included all information
sought through the survey, data for some questions
were incomplete. A number of measures were under-
taken to ensure that duplicate data were not retrieved
from survey respondents and FDA CVM records.
First, a question in the VIN survey asked respondents
if cases had been reported to the FDA or any other or-
ganization. Second, all data sets within the spread-
sheet were assessed for overlapping signalment,
reporting region, or incident date. Where duplicate
entries within or between the two means of reporting
were suspected, the more complete data set was ana-
lyzed and the suspected duplicate was discarded.

The definition of anaphylaxis used in this study was
‘a severe, fatal or potentially fatal, systemic, allergic re-
action that occurs suddenly after contact with an
allergy-inducing substance.”* All reports from both
sources were critically reviewed to ensure they fulfilled
this definition as completely and accurately as possible.
Cats were included only if they demonstrated clinical
signs affecting two or more organ systems, or affecting
only one organ system but severe enough to cause
death. Cats which had an ophthalmic antibiotic applied
to a location other than the eye, those in which the ana-
phylactic event occurred more than 4 h or at an un-
known time after antibiotic application, and cases
where the respondent suspected that another drug
was responsible for anaphylaxis were excluded. In ad-
dition, specific actions were taken to reduce limitations
inherent in retrospective studies conducted by survey.
First, survey questions always included response op-
tions such as ‘unsure’ or “‘unknown’, so as to limit solic-
itation of definitive responses in situations where
respondents could not answer confidently. With the
same intent, answers were required only for those
questions that determined inclusion criteria. Finally,
all reports where the data provided were insufficient
to permit the authors to fully verify inclusion criteria
were excluded.
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Results

A total of 998 veterinarians completed the survey. Of
these, 922 respondents reported never witnessing ana-
phylaxis following ocular administration of topical
antibiotics to a cat, while 76 respondents reported 86
anaphylactic events in this context. An additional 23
events were reported to the FDA CVM; one of which
was also reported via the survey. Thus a total of 108
apparently unique cases of anaphylaxis following oc-
ular administration of a preparation containing at
least one of neomycin, bacitracin, polymyxin B, or
gramicidin were reviewed. Of these, 47 cases failed
to meet all inclusion criteria. Therefore, the following
is a summary of data regarding 61 cats collected from
41 survey respondents (45 cats) and 16 FDA CVM re-
ports (16 cats) which fulfilled all entry criteria and for
which sufficient data were available.

The 41 survey respondents included 39 veterinary
practitioners and two veterinary ophthalmologists.
Data regarding specialty training were not available
for the 16 cases reported to the FDA CVM. All 61 re-
ports were collected from the United States (South-
west: 18, Southeast: 17; Northeast: 14; Midwest: six;
Northwest: four); location was not noted in two cases.
Reported anaphylactic events occurred between 1993
and 2010; year was unknown in 20 cases. Age of af-
fected cats was reported for 51 cats with a median
of 3.5 years (range 7 weeks to 19 years). Twenty-four
(40%) were neutered males, 20 (33%) were spayed fe-
males, five (8%) were intact females, and two (3%)
were intact males; in 10 (16%) cases respondents
were unsure of the cat’s gender. The population con-
sisted of 31 (51%) domestic shorthair cats, five (8%)
domestic longhair cats, three (5%) each Siamese, Hi-
malayan, and Persian cats, and Ragdolls, one (2%) un-
specified ‘purebred’, and 12 (20%) mixed breed cats.

Prior to the anaphylactic event, 8/61 (13%) cats had
been diagnosed with systemic disease including up-
per respiratory disease (n = 5), diabetes mellitus
(n = 1), restrictive cardiomyopathy with secondary ar-
rhythmia (n = 1), and an abscess at an unidentified
site and congestive heart failure subsequent to fluid
overload (n = 1). Four cats were receiving other med-
ications (lysine, amoxicillin—clavulanic acid, methi-
mazole, ivermectin, or chloramphenicol ophthalmic
ointment) at the time of the anaphylactic event but
were not reported to be systemically ill. In five cases
the respondent was unsure if the cat was receiving
other medications or nutritional supplements.

Reasons for use of the ophthalmic antibiotics admin-
istered in the 4 h prior to anaphylaxis were described as
treatment of conjunctivitis or inflammation of the third
eyelid (40 cats; 65%), ulcerative keratitis/corneal abra-
sions (seven cats; 11%), ‘ocular infection’ (four cats; 7%),
lubrication for unspecified reasons or during general
anesthesia (four cats; 7%), or ‘to facilitate eye examina-
tion’, for ‘intermittent epiphora’, or ‘following corneal
surgery’ in one cat each. The reason for ophthalmic an-
tibiotic administration was not specified for three cats

(5%). Commonly-applied products were an ophthalmic
ointment containing bacitracin, neomycin sulfate, and
polymyxin B (27 cats; 44%) or oxytetracycline and poly-
myxin B (13 cats; 21%). In 11 cases (18%) bacitracin, neo-
mycin sulfate, polymyxin B and hydrocortisone acetate
ointment was implicated. Seven of 61 cats (11%) re-
ceived neomycin sulfate, polymyxin B, and dexameth-
asone; four as an ointment and one as a suspension. A
single case each was attributed to bacitracin, gramici-
din, neomycin, polymyxin B ophthalmic solution; bac-
itracin, neomycin sulfate, and polymyxin B ophthalmic
solution; and flumethasone, neomycin and polymyxin
B ophthalmic gel. In 75% of 61 cats, the ophthalmic
drug manufacturer was not known or provided. For
the remaining 15 cats, a wide variety of commercial
manufacturers was represented including Alcon
(n = 4), Pfizer (n = 3), and Bausch and Lomb, Pharma-
derm, and Evsco, Dechra (one case each). In four in-
stances a generic brand was incriminated.

Information regarding known previous administra-
tion of at least one of the component drugs in the an-
tibiotic preparation and unusual reactions to other
medications was solicited only from survey respon-
dents; this information was not available from the
FDA CVM data set. Of the 45 cases collected via the
survey, six (13%) cats were reported to have received
the same antibiotic previously. These included two
cats that had received preparations containing bacitra-
cin, neomycin sulfate, and polymyxin B, two that had
received neomycin sulfate, polymyxin B, and dexa-
methasone, one that had received dexamethasone,
and one that had received an unspecified ‘triple anti-
biotic under the supervision of a pharmacist’. Four of
45 (9%) cats from the survey were reported to have
previously demonstrated unusual reactions to other
medications, including oxytetracycline and poly-
myxin B ophthalmic ointment (1 = 1; several episodes
of vomiting) and vaccines [n = 3; gastrointestinal
signs and lethargy (one), vomiting, diarrhea, and
hyperemic skin (one), and unspecified (one)].

A total of 31 (51%) cats received vaccines or drugs
other than the ophthalmic antibiotic during the same
visit at which the anaphylactic event occurred
(Table 1). The most commonly administered medication
was fluorescein stain, which was administered to 22
(36%) cats. In seven of these cats, fluorescein was applied
along with ophthalmic proparacaine (1 = 2), tropicamide
(two), atropine (one), dexamethasone (one), or chloram-
phenicol ophthalmic ointment and oral L-lysine (one).
The remaining nine cats not receiving fluorescein, did re-
ceive ophthalmic proparacaine (1 = 1) or systemically
administered isoflurane (one), tiletamine, zolazepam
and isoflurane (two), benzathine procaine penicillin
and atropine (one), amoxicillin—clavulanic acid (one),
furosemide and ampicillin (one), FVRCP and rabies vac-
cines (one), or cobalamin/vitamin By, (one).

As determined by inclusion criteria, clinical evi-
dence of anaphylaxis was observed within 4 h after
ophthalmic antibiotic application in all cats. In
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Table 1. Other medications and vaccines administered during the same visit, but prior to the anaphylactic

event.
Route Number of cats reported to
have received this drug

Ophthalmic medications 25
Fluorescein stain Topical 23
Proparacaine Topical 3
Tropicamide Topical 2
Atropine Topical 1
Chloramphenicol Topical 1
Rose bengal stain Topical 0
Sedatives, anesthetics, and anticholinergic agents 4
Isoflurane Inhalant 3
Tiletamine/zolazepam Unspecified 2
Atropine Unspecified 1
Antibiotics 3
Ampicillin Unspecified 1
Benzathine/procaine penicillin Unspecified 1
Clavulanic acid/amoxicillin PO 1
Vaccines 1
Feline leukemia virus SC 0
Feline viral rhinotracheitis/calicivirus/

panleukopenia virus SC 1
Feline immunodeficiency virus SC 0
Rabies virus SC 1
Other drugs 3
Cobalamin Injection 1
Dexamethasone Unspecified 1
Furosemide Unspecified 1
Lysine Oral 1

24 (39%) cases, anaphylaxis occurred within 5 min of
drug application, and of these, 12 (20%) occurred
within 60 s. Ten events occurred within 5—10 min, eight
within 11—15 min, three within 16—20 min, three within
21—-30 min, one within 31—45 min, three within
46—60 min, and one within 3—4 h of drug administra-
tion. Eight respondents indicated that the event oc-
curred ‘within minutes” but were not more specific.
Clinical signs associated with anaphylaxis varied
widely but, as determined by inclusion criteria, always
involved at least two body systems; most commonly
gastrointestinal, respiratory, ocular, dermatologic, or
cardiovascular systems in various combinations
(Table 2). Respiratory and gastrointestinal signs were
most commonly reported, and often occurred together
(31 cats). Three cats exhibited multisystemic signs im-
plicating simultaneous involvement of respiratory, oc-
ular, dermatologic, neurologic, gastrointestinal, and
cardiovascular systems; all three survived. Therapy
typically involved administration of fluids, corticoste-
roids, antihistamines, epinephrine, and oxygen in var-
ious combinations; often in conjunction with flushing
of the antibiotic preparation from the eye (Table 3).
Fifty of 61 (82%) cats survived the anaphylactic event;
however, one cat became blind and remained in a men-
tally debilitated state and another with a radiographic

and echocardiographic diagnosis of restrictive cardio-
myopathy was euthanased 7 days after the anaphylactic
event. Outcome in three (5%) cases was not reported.
The eight (13%) deaths occurred within ‘minutes’
(n=1), 15 min (n = 1), 20 min (n = 1), 30—40 min
(n=1),2h(n=1),12h (n=1),or 24 h (n = 1) following
application of the ophthalmic antibiotic. Time to death
was not specified for one cat. Of the eight cats which
did not survive, two experienced a combination of respi-
ratory, neurologic, gastrointestinal, and cardiovascular
signs; and one each exhibited respiratory, ocular, and
neurologic signs; respiratory, neurologic, and cardiovas-
cular signs; and respiratory and gastrointestinal signs.
Two cats died after demonstrating signs implicating
only one body system (respiratory or ocular). No specific
clinical signs were listed for one cat which died within
15 min of product application. Although there was no
obvious pattern linking specific clinical signs with out-
come, 6/8 cats that subsequently died experienced vom-
iting, and 4/8 vomited and had concurrent respiratory
signs. Of the eight cats that did not survive, none had
their eyes flushed after event onset; 27/53 that survived
did have their eyes flushed. Six of the eight (75%) cats
that died received, as treatment for anaphylaxis, epi-
nephrine in conjunction with other treatments including
oxygen, dexamethasone sodium phosphate, and fluids
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Table 2. Clinical signs observed during the ana-
phylactic event. (Only more frequently observed
signs are listed.)

Clinical signs Number of cats in which
the clinical sign was
reported
Respiratory signs 41
Open-mouthed breathing 30
Tachypnea 27
Respiratory distress 19
Dyspnea 21
Ocular signs 24
Conjunctival hyperemia 16
Chemosis 17
Blepharitis 11
Dermatologic signs 13
Angioedema 8
Hyperemia 3
Pruritus 3
Urticaria 2
Neurologic signs 24
Depression/stupor 20
Ataxia 8
Gastrointestinal signs 45
Vomiting 42
Profuse salivation 23
Diarrhea 19
Cardiovascular signs 28
Sinus tachycardia 15
Hypotension 14
Other clinical signs 7
Weakness 3
Collapse 2
Vocalization 2
Death 8

Table 3. Treatment provided for anaphylactic
event.

Treatment Number of cats reported
to have received
treatment
Systemic corticosteroids 41
IV or SC fluids 28
Antihistamines 29
Eye flush 27
Oxygen 25
Epinephrine 20
Antibiotics 3
Parenteral atropine 4
Anti-emetic drugs 5
Other drugs 9

(one), oxygen, dexamethasone sodium phosphate and
atropine (one), oxygen and atropine (one), oxygen and
fluids (one), dexamethasone sodium phosphate and at-
ropine (one), and systemic steroids (one). Of the remain-
ing two cats that died, one received an ophthalmic
preparation of neomycin sulfate, polymyxin B, and
dexamethasone as the only treatment and one cat did
not receive any treatment for anaphylaxis. Twenty-two
of the 50 cats (44%) that survived received epinephrine,
in various combinations with fluids, eye flushing, oxy-
gen, corticosteroids, and diphenhydramine. The most
common combination of therapies used in cats that
survived included fluids, flushing the eyes, systemic cor-
ticosteroids, and diphenhydramine (n = 10).

Three cats had necropsies performed. Necropsy
findings were reported as ‘consistent with an acute
anaphylactic reaction” (n = 1), congestion of lungs,
liver, small intestine, and kidneys (n = 1) or ‘un-
known’ (n = 1). Of the 45 cats for which data were ob-
tained by survey, the anaphylactic event was not
reported to any organization in 25 (56%) cases and
the respondent was unsure if a report had been
made in a further 10 (22%) cases. Respondents indi-
cated they had filed a report for 10 (22%) cats; eight
to the drug manufacturer, two to the FDA CVM, one
to United States Pharmacopeia practitioners’ network,
and five to an unspecified organization. In six (13%)
cats, the event was reported to more than one
organization.

Discussion

To the authors” knowledge, this represents the largest
retrospective analysis of data from cats experiencing
anaphylaxis within 4 h following application of an oph-
thalmic antibiotic. Response to the call for information
was enthusiastic with over 1000 surveys submitted in
38 days. Although the survey invitation encouraged re-
sponses from only practitioners who had seen relevant
cases, only 8% of respondents reported observing this
during a 17-year period, and only 45 cases fulfilled all
study inclusion criteria. In an overlapping 13-year pe-
riod, only 16 additional cases reported to the FDA
CVM fulfilled all entry criteria. Thus, although this
study was not designed to assess incidence of this ad-
verse event in cats, these data suggest that such events
occur uncommonly. Assuming this event is relatively
uncommon, a prospective study would be impractical.
Rather, retrospective analysis of data collected from
multiple centers was required. However, such a study
has inherent limitations. First, our survey required
that veterinarians supplied detailed case information
sometimes several years after the event. We attempted
to minimize effects of incomplete records or altered
recollection of events by including an “unsure’ or “un-
known’ category in survey questions, by recommend-
ing that the medical record was available during
survey completion, and by requiring that only veteri-
narians who had primarily managed the anaphylactic
event complete surveys. However, ideally data should
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be collected immediately after adverse events occur
when fact recall is likely to be clearest, further patient
data can be collected prospectively in a standardized
manner, and suspected drugs can be submitted for
analysis.

The retrospective nature of this study also prohibited
demonstration of a definitive causal association be-
tween ophthalmic antibiotic administration and ana-
phylaxis; in large part because 31 (51%) cats received
vaccines or drugs other than the ophthalmic antibiotic
during the visit. For example, approximately half of
all cats in this study were known to (23 cats) or may
(seven cats) have received topically administered fluo-
rescein stain around the time anaphylaxis occurred.
Fluorescein is recoégmzed as a cause of anaphylaxis in
humans® and cats® when injected mtravenously, and
when used as an ocular surface stain in people.” In ad-
dition, ophthalmic proparacaine, chloramphenicol,
vaccines, and their associated inactive ingredients
were administered to these cats prior to anaphylaxis
and have been associated with hypersensitivity in hu-
mans.® " Although the role of these other compounds
in our population is unclear, ophthalmic antibiotics
were the only consistently administered drugs in this
study and approximately half of all cats received only
these drugs. Specifically, administration of an ophthal-
mic ointment containing oxytetracycline and poly-
myxin B (13 cats), or bacitracin, neomycin sulfate, and
polymyxin B with (11 cats) or without (27 cats) hydro-
cortisone accounted for 51 (84%) of all reported cases.
Further, polymyxin B was the only antibiotic present
in all medications implicated in the study. Atleast three
hypotheses might explain these observations: first,
arange of topically applied ophthalmic antibiotics (act-
ing alone or in various combinations) was responsible
for the anaphylactic events; second, that one or more in-
active ingredients were responsible; or, finally, that
polymyxin B alone was responsible. Parenteral admin-
istration of polymyxin B is utilized in in vitro and
in vivo studies to induce histamine and serotonin-
mediated increased vascular permeability.'>'> Addi-
tionally, polymyxin Bis commonly associated with con-
tact dermatitis in humans.'* However, to the authors’
knowledge, polymyxin B is not reported to be associ-
ated with anaphylaxis following topical ocular or der-
matologic application in other species. By contrast,
there are numerous reports implicating the combina-
tion of neomycin and bacitracin in immunologic
responses, including anaphylaxis, in humans."”~"”
Identification of specific allergens in humans has been
performed using dermal skin testing or specific IgE as-
says,'®'? but results of these tests were not done or re-
ported for any cats in the present study.

Lack of known previous exposure to the incrimi-
nated ophthalmic antibiotic in all but 6/45 cats in this
study warrants discussion. First, previous exposure
may have occurred but have been unknown to, or not
reported, by the owner or veterinarian. In particular,
it is possible that some cats may have been exposed to
antibiotics used in cell culture required for vaccine

manufacture or through residues in food. Alternatively,
cats may have experienced anaphylaxis due to
pre-formed IgE directed at an antigen similar to the in-
citing antigen. Finally, although there is not a univer-
sally a§reed definition of anaphylaxis,* in a recent
review™ ‘true’ anaphylaxis was defined as a type-I
(immediate) hypersensitivity with a requirement for
pre-formed immunoglobulin E antibodies, whereas
non-immunologic anaphylaxis does not require pre-
formed mediators. It is possible that some cases we
report represent examples of non-immunologic
anaphylaxis.

Although the diverse signalment of affected cats in
this study fails to support any age, breed, or gender pre-
dilection, clinical signs during the anaphylactic event,
treatment and clinical outcome were more consistent.
This suggests that prediction of susceptible cats is im-
possible, but that early recognition and successful treat-
ment of anaphylaxis in affected cats might be possible.
In the present study, all but five affected cats showed
signs within 30 min of receiving the ophthalmic antibi-
otic; and over half within 10 min. These data suggest
that, although not always practical, consideration
should be given to administering the first dose of an
ophthalmic antibiotic to a cat while they are under veter-
inary supervision and, where possible, within a veteri-
nary clinic or hospital where appropriate emergency
therapy can be rapidly instituted. In the current study,
long-term survival without noted sequelae was
achieved with supportive care in 48/58 (83%) cats where
outcome was described. In this study, cats typically were
treated with a combination of intravenous fluids, oxy-
gen supplementation, corticosteroids or antihistamines.
Epmephrme was administered less frequently, and yet 1t
is the treatment of choice for anaphylaxis in humans.*!
In particular, it is interesting to note that all cats which
died did not have their eyes flushed, whereas all
27 cats that did have their eyes flushed survived. Al-
though our study does not permit assessment of efficacy
of therapies offered, it seems reasonable to recommend
eye flushing as a benign and potentially helpful therapy
for cats experiencing anaphylaxis following application
of an ophthalmic preparation.

Recognition that antibiotic-containing ophthalmic
preparations may not be predictably benign in all
cats, and may be fatal in some, necessitates that their
use is reserved for cases in which they are indicated.
In 50 (86%) of cats in which an indication was provided
in the present study, the ophthalmic antibiotic believed
to have caused the anaphylactic event was adminis-
tered for treatment of conjunctivitis, ‘ocular infection’,
or intermittent epiphora; ocular lubrication; or ‘to facil-
itate eye examination’. Not all of these diagnoses or in-
dications strongly support use of an ophthalmic
antibiotic. For example, 76% of cats received the antibi-
otic for treatment of conjunctivitis or an ocular infec-
tion. The most common ocular surface pathogens of
cats are feline her esv1rus, Chlamydophila felis, and
Mycoplasma species®; pathogens against which neo-
mycin, polymyxin B, bacitracin, or gramicidin singly
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or in any combination are not effective. Although tetra-
cycline antibiotics are indicated for treatment of feline
conjunctivitis due to Mycoplasma species or C felis, tetra-
cycline in combination with polymyxin was also asso-
ciated with anaphylaxis in the present study. In
addition, cats with C felis conjunctivitis respond better
and sometimes only to systemically administered
drugs.” " Taken together, these data from the current
and previous studies regarding causes of feline con-
junctivitis, their susceptibilities to topically applied
ophthalmic antibiotics in common use and the
potential for some of these drugs to — albeit uncom-
monly — induce anaphylaxis suggest that ophthalmic
antibiotics incriminated in this study should not be
used in cats with conjunctivitis unless a susceptible or-
ganism is known or at least strongly suspected to be the
cause. Use of an ophthalmic antibiotic seems particu-
larly unwise when the desired effect is simply ocular
lubrication or prevention of desiccation, especially in
cats under general anesthesia, when cardiovascular im-
plications of anaphylaxis might be more difficult to de-
tect and treat. This seems particularly important as
polymyxin has been associated with neurotoxicity in
several species, including cats, and even neuromuscu-
lar blockade.”~** Although it is also possible that inac-
tive ingredients within vehicle or preservatives may
cause anaphylaxis, use of an ointment without antimi-
crobial activity seems rational when only lubrication or
prevention of desiccation is required.

Despite the severity of signs observed in cases re-
ported here, including in some instances death, it is
noteworthy that only approximately half were reported
to a regulatory agency or pharmaceutical company. The
FDA CVM relies on veterinarians to voluntarily report
adverse drug events to the FDA or to drug manufac-
turers. Manufacturers of drugs approved by the FDA
for use in animals are required to submit to the FDA
CVM information on adverse events reported to them
by veterinarians or animal owners. The FDA CVM phar-
macovigilance program monitors and evaluates these
data and works with drug manufacturers to make ap-
propriate label and/or packaging changes, draft ‘Dear
Doctor’ letters, or develop risk management programs
as necessary. Significant underreporting is recognized
as a limiting factor to this process and this study sup-
ports that concern. Reasons for this may include the
event not being recognized as a drug safety issue or
a lack of familiarity with reporting processes. Detailed
instructions for reporting adverse drug events may be
found on the FDA Center for Veterinary Medicine web-
site  (http://www.fda.gov/AnimalVeterinary/Safety
Health/ReportaProblem /ucm055305.htm).

Improved awareness of the potential for anaphy-
laxis in cats receiving certain ophthalmic antibiotics,
limited use of these drugs except in patients where
the chosen antibiotic is indicated, more close observa-
tion of cats following ophthalmic antibiotic adminis-
tration, and improved event reporting will likely
enable more rapid and specific therapy, and better
highlight drugs of concern in future.
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USE THIS PAGE FOR A GENERAL OVERVIEW OF THE SURVEY AND/OR TO PRINT A COPY
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YOU CAN NOT TAKE A SURVEY FROM THIS PAGE.
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TestiD=279

Ophthalmic Antibiotic Anaphylaxis Survey > TestID=279
Created: 12/11/2009 7:51:00 PM

Print Page

Introduction

Antibiotic ophthalmic ointment or solution usually contains one or more of the following antibiotics: neomycin, polymyxin B,
bacitracin andor gramicidin. Many veterinarians choose not to use these medications in catsB due to concerns about severe, or
even fatal, anaphylactic reactions. Little credible data exist regarding this phenomenon. Drs. David Maggs (DACVO)B and Allyson
Groth (ophthalmology resident)B, and senior veterinary student Karen Hume SmithB, all of UC Davis, want to investigate this issue
further. If you have ever seen and treated a cat with presumed anaphylaxis or severe allergic reaction that you suspected was due
to administration of an ophthalmic preparation containing neomycin, polymyxin B, bacitracin, andor gramicidin, they would love for
you to share your experience. The survey will be analyzed to more critically evaluate the role of the antibiotic medications. Results
will be presented to survey participants and used in the preparation of a manuscript for publication. The survey has approximately
40 questions and should take 10 minutes to complete.B Having the clinical record of the case beside you might be of value. Please
take the survey anew for every case you have seen. If you have any additional questions about the survey, please email a
href="mailto:djmaggs@ucdavis.edu”David MaggsA.

Question 1. Have you ever diagnosed a cat with suspected anaphylaxis after

administration of ophthalmic antibiotic ointment?
Radio Answer
Select one answer.

a. \_J Yes

b. () No

http://test.vin.com/members/simpovatestsystem/surveyresults/parsesurvey/PrintSurveyProc... 4/13/2010
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Question 2. Would you be willing and able to provide clinical information on this patient?
Radio Answer
Select one answer.

a. ) Yes

b. ) No

http://test.vin.com/members/simpovatestsystem/surveyresults/parsesurvey/PrintSurveyProc... 4/13/2010
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Question 3. Which best describes your professional status?
Radio Answer
Select one answer.

a. QO Veterinary ophthalmologist
b. O Veterinary practitioner

C. "'.:." Veterinary specialist (other)
d. O Veterinary student

http://test.vin.com/members/simpovatestsystem/surveyresults/parsesurvey/PrintSurveyProc... 4/13/2010
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Question 4. Please provide your email address
Text Answer
Type in answer.
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Question 5. What was the reason for administering the triple-antibiotic ophthalmic
ointment?

Radio Answer

Select one answer.

a. "_,"' Treatment of conjunctivitis

b. "_" Treatment of ulcerative keratitis
C. "’:_" Lubrication for anesthesia

d. "_" Lubrication for other reasons

e. () 1don't recall

f. "_" Other

Alternate Answer for Question 5
If other, please specify.
Enter Text

Question 6. Did your feline patient exhibit signs consistent with anaphylaxis within 4
hours of administration of topical ophthalmic administration of a preparation containing
any of the following: neomycin, polymyxin B, bacitracin, or gramicidin?

Radio Answer

Select one answer.

a. \_J Yes

b. () No

http://test.vin.com/members/simpovatestsystem/surveyresults/parsesurvey/PrintSurveyProc... 4/13/2010
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Question 7. Was any disease or agent OTHER THAN the ophthalmic antibiotic preparation

suspected to be responsible for the clinical signs?
Radio Answer
Select one answer.

a. () No, no other agent or disease was suspected

b. () Yes, a cause OTHER THAN the ophthalmic antibiotic ointment was suspected.

Alternate Answer for Question 7
If yes, please specify the disease or agent.
Enter Text
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Question 8. Where did you observe this case of suspected anaphylaxis?
Radio Answer
Select one answer.

a. () Africa

b. () Asia

c. () Australia/New Zealand

d. | I:I' Central Canada (Ontario, Quebec)

e. "'.:." Eastern Canada (New Brunswick, Prince Edward Island, Nova Scotia, Newfoundland, Labrador)
£. O Europe

g. () Midwest US (IL, IN, 1A, KS, OH, MI, MN, MO, NE, ND, SD, WI)

h. () Northeast US (CT, DE, MA, MD, ME, NH, NJ, NY, PA, RI, VT)

i. () Northwest US (AK, ID, MT, OR, WA, WY)

I ) other

k. () south or Central America

I. () Southeast US (AL, AR, FL, GA, KY, LA, MS, NC, SC, TN, VA, WV)

m. () Southwest US (AZ, CA, CO, HI, NM, NV, OK, TX, UT)

n. | _" Western Canada (Alberta, British Columbia)

http://test.vin.com/members/simpovatestsystem/surveyresults/parsesurvey/PrintSurveyProc... 4/13/2010
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Question 9. What was the age of patient at time of reaction?
Radio Answer
Select one answer.

a. ) Years

b. () Months

Alternate Answer for Question 9
Please check the appropriate button above and enter the number below.
Enter Text

Question 10. Gender

Radio Answer
Select one answer.

a. ",." Female intact

b. ":" Female spayed
c. '/j" Male intact

d. ":" Male neutered
e. '/j" Not sure

Question 11. Breed
Radio Answer
Select one answer.

a. ",." Domestic Long Hair
b. () Domestic Short Hair
c. '/j" Other

Alternate Answer for Question 11
If other, please specify
Enter Text

Question 12. Date of reaction
Text Answer
Type in answer.
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Question 13. Which product do you suspect was responsible for the clinical signs?
Radio Answer
Select one answer.

a. () Bacitracin, Neomycin sulfate, Polymyxin B ointment

b. | I:I' Bacitracin, Gramicidin, Neomycin sulfate, Polymyxin drops

C. "'.:." Bacitracin, Neomycin sulfate, Polymyxin B, Hydrocortisone acetate
d. | I:I' Dexamethasone, Neomycin sulfate, Polymyxin B ointment

e. "'.:." Neomycin Sulfate, Prednisolone

f. "':" Neomycin Sulfate, Isoflupredone acetate

g. "'.:." Neomycin, Polymyxin B, Gramicidin

h. O Oxytetracycline, Polymyxin B

i. () Exact preparation unknown

j. O other

Alternate Answer for Question 13
If other, please specify.
Enter Text

Question 14. Who was the manufacturer of the ophthalmic ointment?
Radio Answer
Select one answer.

a. ",." Alcon

b. () Bausch and Lomb
c. "j" Cortisporin

d. () Evsco

e. "j" King

f. () Merck

g. "j" Pfizer

h. () Pitman-Moore

i. "j" Pharmaderm

j. () steris Laboratories
k. "j" Syntex

. O Upjohn

m. "j" Generic

n. () Unknown

o. "j" Other

. ® Schering Plough

Alternate Answer for Question 14
If other, please specify
Enter Text
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Question 15. As far as you are aware, had the patient ever received any of the individual
component drugs of the above mentioned eye medication in any form previously?

Radio Answer

Select one answer.

a. () No
b. "_" Unsure
c. () Yes

Alternate Answer for Question 15
If yes, please provide product(s), route(s) and date(s) of previous exposure, if known.
Enter Text

Question 16. Had this patient ever demonstrated unusual reactions to other medications,
including vaccines?

Radio Answer
Select one answer.

a. () No
b. "_" Unsure
c. () Yes

Alternate Answer for Question 16
If yes, please list medication and describe reaction.
Enter Text
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Question 17. Were any of the following ophthalmic products administered to the patient
during the SAME visit, but PRIOR to the anaphylactic reaction? Please check all that
apply.

Matrix Parent Question

Radio Answer
Select one answer for each matrix sibling question below.

No Unsure Yes

17.1.
Atropine [ J] [ &) &
(ophthalmic)

17.2. —~ — .
Fluorescein stain — _ A

17.3. — — .
Rose Bengal stain — — .

17.4. — — —
Tropicamide = = =

17.5. — — —
Other — _ .

Question 18. If other, please specify
TextArea Answer
Type in answer.
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Question 19. Were any of the following vaccines administered to the patient during the
SAME visit, but PRIOR to the anaphylactic reaction? Please check all that apply.

Matrix Parent Question
Radio Answer
Select one answer for each matrix sibling question below.

No

Unsure

Yes

19.1.
FeLV

19.2.
FVRCP

19.3.
FIV

19.4.
Rabies

19.5.
Other

Question 20. If other, please specify
TextArea Answer
Type in answer.
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Question 21. Were any other medications, anesthetic agents or antiparasitic medications
administered during the SAME visit PRIOR to the reaction?

Radio Answer
Select one answer.

a. "_,"' Yes
b. "._\' No
c. () unsure

Alternate Answer for Question 21
If yes, please specify.
Enter Text

Question 22. Was the patient diagnosed with any concurrent diseases at the time of the
reaction?

Radio Answer
Select one answer.

a. () No
b. '/_\' Unsure
c. () Yes

Alternate Answer for Question 22
If yes, please provide diagnosis and list any concurrently administered medications.
Enter Text

Question 23. Was the patient receiving any other medications or nutritional supplements
at the time of the visit?

Radio Answer
Select one answer.

a. () No
b. '/_\' Unsure
c. () Yes

Alternate Answer for Question 23
If yes, please specify.
Enter Text
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Question 24. How soon after administration of the ophthalmic antibiotic preparation

were clinical signs observed?
Radio Answer
Select one answer.

a. () Minutes

b. () Hours

Alternate Answer for Question 24
Please enter the time value below after selecting time unit
Enter Text
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Question 25. Which of any of the following RESPIRATORY clinical signs were noted
within 4 hours following administration of the topical antibiotic? Please check all that
apply.
Matrix Parent Question

Radio Answer

Select one answer for each matrix sibling question below.

No Unsure Yes

25.1. — — —
Dyspnea - — r

25.2. — — —
Tachypnea - - -

25.3. — — —
Stertor or stridor — — .

25.4.
Respiratory [ J] © [ J]
distress

25.5. B B
Open-mouth [ )] ® ()
breathing

Question 26. Which of any of the following OCULAR clinical signs were noted within 4
hours following administration of the topical antibiotic? Please check all that apply.
Matrix Parent Question

Radio Answer

Select one answer for each matrix sibling question below.

No Unsure Yes

26.1. a B
Conjunctival [ ] - [ ]
hyperemia

26.2. — — .
Chemosis - - =

26.3. — — .
Corneal edema - = =

26.4. — — —
Anterior uveitis - — .

26.5. — — —
Blepharitis - - -

Question 27. Which of any of the following DERMATOLOGIC clinical signs were noted
within 4 hours following administration of the topical antibiotic? Please check all that
apply.
Matrix Parent Question

Radio Answer

Select one answer for each matrix sibling question below.

No Unsure Yes

27.1. — —~ .

Hyperemia - - -
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27.2. — — .
Pruritus - - -

27.3. — — .
Urticaria = = =

27.4. — — .
Angioedema - - -

Question 28. Which of any of the following NEUROLOGICAL clinical signs were noted
within 4 hours following administration of the topical antibiotic? Please check all that
apply.

Matrix Parent Question

Radio Answer
Select one answer for each matrix sibling question below.

No Unsure Yes

28.1. — — —
Depression - - -

28.2. — — —
Ataxia - - -

28.3. — — —
Seizure - _ .

28.4. — — .
Coma - = -

Question 29. Which of any of the following GASTROINTESTINAL clinical signs were noted
within 4 hours following administration of the topical antibiotic? Please check all that
apply.
Matrix Parent Question

Radio Answer

Select one answer for each matrix sibling question below.

No Unsure Yes

29.1. — — —
Profuse salivation - - -

29.2. —~ — —
Vomiting - — 4

29.3. — — —
Diarrhea - _ .

Question 30. Which of any of the following CARDIOVASCULAR clinical signs were noted
within 4 hours following administration of the topical antibiotic? Please check all that
apply.

Matrix Parent Question

Radio Answer
Select one answer for each matrix sibling question below.

No Unsure Yes

30.1. — — .
Hypotension - - -

30.2. — — .
Sinus tachycardia - - -

30.3. — — .
Sinus bradycardia - - -

30.4. — — —
Arrhythmias - - -
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Question 31. Were any other ocular or systemic clinical signs noted?
Radio Answer
Select one answer.

a. O ves
b. () No
c. "'.:." Unsure

Alternate Answer for Question 31
If yes, please describe.
Enter Text
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Question 32. Was any therapy for the reaction provided?
Radio Answer
Select one answer.

a. L No
b. () Unsure
c. "'.:." Yes

http://test.vin.com/members/simpovatestsystem/surveyresults/parsesurvey/PrintSurveyProc... 4/13/2010



VIN Survey System > Survey 279 Page 19 of 24

Page 17

Question 33. Were 1V fluids administered?

Radio Answer
Select one answer.

a. | :' No

b. () ves

Alternate Answer for Question 33
If yes, please provide type, rate and total volume if known.
Enter Text

Question 34. Were the eyes flushed?
Radio Answer
Select one answer.

a. "_,." Yes, with water

b. ":" Yes, with saline

C. 'i' Yes, with other solution
d. ) No

Alternate Answer for Question 34
If other, please specify.
Enter Text

Question 35. Was oxygen administered?
Radio Answer
Select one answer.

a. () ves, cat was intubated
b. ":" Yes, by mask
c. () ves, by flow-by.

d. :" Yes, cat was placed in O2 cage.

e. L) No

Question 36. Was dexamethasone sodium phosphate administered?
Radio Answer
Select one answer.

a. L No

b. "_" Yes

Alternate Answer for Question 36
If yes, please specify the dose and route.
Enter Text

Question 37. Was prednisone or prednisolone administered?
Radio Answer
Select one answer.

a. |_J Yes, prednisone

http://test.vin.com/members/simpovatestsystem/surveyresults/parsesurvey/PrintSurveyProc... 4/13/2010



VIN Survey System > Survey 279 Page 20 of 24

b. () Yes, prednisolone

C. ",." No

Alternate Answer for Question 37
If yes, please specify the dose and route.
Enter Text

Question 38. Was diphenhydramine administered?
Radio Answer
Select one answer.

a. | :' No

b. () Yes

Alternate Answer for Question 38
If yes, please specify the dose and route.
Enter Text

Question 39. Was epinephrine administered?
Radio Answer
Select one answer.

a. "'.:." No

b. () ves

Alternate Answer for Question 39
If yes, please specify the dose and route.
Enter Text

Question 40. Were any other drugs administered?
Radio Answer
Select one answer.

a. "j" No

b. () ves

Alternate Answer for Question 40
If yes, please specify the drug, dose and route.
Enter Text
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Question 41. Did the patient survive the anaphylactic reaction?
Radio Answer
Select one answer.

a. () Euthanized
b. () No

c. "'.:." Unsure

d. () ves

Alternate Answer for Question 41
If the patient died or was euthanized, how long after the reaction did the patient die?
Enter Text

Question 42. Was a necropsy performed?
Radio Answer
Select one answer.

a. ",." No
b. ":" Unsure
c. "j" Yes

Alternate Answer for Question 42
If a necropsy was performed, please provide diagnosis for cause of death if known.
Enter Text
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Question 43. Was the reaction reported to any organization?
Checkbox Answer
Select all that apply.

a. D Drug company

b. [ ] FDA

C. D Not reported

d. l:l Other organization

e. D USP Practitioners' Network
f. || unsure
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Question 44. Would the study investigators be allowed to contact you for additional

information about the case if necessary?
Radio Answer
Select one answer.

a. () No

b. () Yes

Alternate Answer for Question 44
If yes, please provide email or contact number:
Enter Text
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Question 45. Thank you for participating in this survey.
Please click "finish" to end the survey.

If you were directed to this page from the first question, it is because you stated that
you had not seen any cases, were unwilling to share information about the case, or the
anaphylaxis was attributable to something other than the ophthalmic ointment.

If you have additional cats that experienced similar problems, please take the survey
again for each additional case.

If you have any more information to share about the case that was not accounted for in
the survey, please do so below.

TextArea Answer
Type in answer.

Conclusion
Thank you for participating in this extensive survey.

We will notify participants when data from the survey are to be presented.
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