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Aggression and

Rabid Coyotes,

Massachusetts,
USA

To the Editor: In 1959, coyotes
(Canis latrans) were found in only 3
Massachusetts towns, but by 2007,
their population was estimated at
10,000 and they were present through-
out the state, except on the islands of
Martha’s Vineyard and Nantucket (1).
The coyote is highly adaptable and
readily tolerates living near humans
(2). Because the raccoon rabies virus
(RRV) variant is endemic to Massa-
chusetts and spillover into the coyote
population occurs (3), coyotes are a

LETTERS

potential source of rabies exposure
for humans. Rabies in coyotes has
emerged in Massachusetts at the same
time that coyote and human popu-
lations have increased. From 1985
through 2008, the Massachusetts De-
partment of Public Health tested coy-
otes by following the standard direct
fluorescent antibody testing protocol
published by the Centers for Disease
Control and Prevention (4).

Of the 111 coyotes submitted
for rabies testing, 4 (3.6%) were un-
satisfactory because of decomposed
brain tissue. Of the remaining 107
coyotes, 10 (9.0%) were found to be
rabid; strain typing confirmed all 10
to have had spillover RRV. Within
each county, the time between the first
identification of RRV in an animal
and finding a rabid coyote within that
county ranged from 558 to 4,857 days;
median was 2,799 days. The long time
before spillover from raccoon to coy-
ote was detected suggests that coyotes
might avoid rabid reservoir animals.
The time lag may also be the result of
the distinct ecologic niches of these
animals; coyotes are the top predators
in ecosystems, and raccoons are only
1 of several mesocarnivores.

The public health rabies surveil-
lance system in the United States is
passive and relies on interaction of hu-
mans or domestic animals with rabies
vector species (5). Because a rabid
wild animal would go untested if a hu-
man or domestic animal had not had
potentially infectious contact with it,
the 10 coyotes with confirmed rabies
likely represented only some portion
of all rabid coyotes in Massachusetts
during the study period.

Among 97 nonrabid coyotes,
7 had reportedly been in contact
with humans and domestic animals.
Among the 10 rabid coyotes, 4 were
reported to have been in contact with
humans and domestic animals. The
coyotes in contact with both were
8.6x more likely to be rabid than
were those in contact with only 1 or
the other (p<0.05).
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Of the 111 coyotes submitted for
testing, the reported circumstances of
potentially infectious contact were as
follows: capture (n = 5), dead animal
contact (n = 1), fight (n = 11), handling
(n=26), provoked attack (n= 1), spec-
imen preparation (n = 3), unprovoked
attack on a human (n = 4), vicinity (n
= 5), unknown (n = 47), and other (n
= 8). The proportion of coyotes with
positive rabies test results varied by
type of contact as follows: fight (5/11),
handling (1/26), unprovoked attack
(2/4), and unknown (2/47). Likelihood
of being rabid was 15.2% (p<0.0001)
and 11.9% (p<0.05) higher for coyotes
reported with fight contact and unpro-
voked attack behavior, respectively,
than for coyotes with any other report-
ed contact. Biting as type of contact
was reported for 18 coyotes; positive
rabies test results were found for 7.
Coyotes that had reportedly bitten a

person or domestic animal were 18.2x
more likely to be rabid than were coy-
otes that had not (p<0.0001).

Of 11 coyotes for which aggres-
sion was reported, 6 had positive ra-
bies test results (Table); aggressive
animals were 27.6x more likely to be
rabid than were those not reported to
be aggressive (p<0.0001). These find-
ings provide statistical support for an-
ecdotal reports (from as early as 1958)
of rabid coyotes showing aggression
(6). The following were significantly
associated with a positive rabies test
result for submitted coyotes: having
had contact both with humans and
with domestic or companion animals,
having attacked a person without
provocation, having fought with dogs,
and having bitten either a person or
domestic animal. This association be-
tween aggressive behavior and a posi-
tive rabies test result is of particular

Table. Reported signs of disease in 111 coyotes submitted for rabies testing,

Massachusetts, USA, 1985-2008*

DFA result

Clinical sign Total no. (%) Positive Negative Unsatisfactory
Aggression

No 100 (90.1) 4 92 4

Yes 11 (9.9) 6 5 0
Ataxia

No 109 (98.2) 10 95 4

Yes 2(1.8) 0 2 0
Disorientation

No 94 (84.7) 8 83 3

Yes 17 (15.3) 2 14 1
Found dead

No 96 (86.5) 8 86 2

Yes 15 (13.5) 2 11 2
Lethargy

No 96 (86.5) 10 83 3

Yes 15 (13.5) 0 14 1
Paralysis

No 106 (95.5) 10 92 4

Yes 5 (4.5) 0 5 0
Salivation

No 108 (97.3) 9 95 4

Yes 3(2.7) 1 2 0
Seizures

No 109 (98.2) 9 96 4

Yes 2(1.8) 1 1 0
Wound of unknown origin

No 98 (88.3) 10 84 4

Yes 13 (11.7) 0 13 0

*DFA, direct fluorescence antibody; unsatisfactory, not tested because of decomposed brain tissue;

no, not observed or unknown.
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concern because of coyotes’ relatively
large size, their dramatically increased
population, and their distribution
throughout the state encompassing
rural, suburban, and even urban areas.
These factors increase the likelihood
that a rabid animal will have the op-
portunity to interact with humans or
their domestic animals, thus increas-
ing the risk for rabies transmission.

A limitation of our study is the
fact that the descriptions of the cir-
cumstances surrounding human inter-
actions with a coyote were provided
by members of the general public.
Coyotes are large and unfamiliar ani-
mals, and such reports are likely to be
distorted by that unfamiliarity and the
fear engendered by the interaction.
Another limitation is that the reported
clinical signs represent only a propor-
tion of coyotes that were submitted for
testing, usually those that had had po-
tentially infectious contact with a hu-
man or domestic animal.

Data involving coyotes from oth-
er states would be of interest because
of the ongoing spread of RRV and the
variation in coyote habitat and popu-
lation. As populations of coyotes in
many areas of dense human popula-
tion increase, the risk for rabies and
aggressive behavior in coyotes pres-
ents challenges for public health and
animal management.
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Neisseria
meningitidis
Serogroup X

Sequence Type

2888, Italy

To the Editor: Neisseria men-
ingitidis serogroup X was first de-
scribed in the 1960s and has been
found to be responsible of rare cases
of invasive meningococcal diseases,
in particular, meningitis, in North
America, Europe, Australia, Africa,
and the People’s Republic of China
(1-3). This serogroup has recently
emerged in Africa as an increasing
cause of meningitis; unfortunately, it
is not covered by current vaccine pro-
grams. Serogroup X outbreaks have
been reported in Niger, Ghana, and
Kenya (4-6). In particular, in Niger
during January—June 2006, N. menin-
gitidis serogroup X represented 51%
of confirmed cases of meningitis (4).

To investigate the population
structure of serogroup X meningo-
cocci isolated during recent decades
in Africa, Europe, and North America,
Gagneux et al. (1) compared the mo-
lecular characteristics among them.
That study highlighted a low genetic
variability between African serogroup
X strains, which contrasts with higher
genetic variability among isolates from
Europe and the United States (1).

We describe a case of invasive
meningococcal disease caused by a
serogroup X N. meningitidis strain
isolated in Italy. The patient was a
55-year-old Italian woman with no
immune deficiency. The onset of dis-
ease started quickly with high fever
(39°C) on June 1, 2009. No contacts
with persons coming from abroad
were reported. This case was diag-
nosed on the basis of clinical signs
and symptoms and results of labo-
ratory confirmatory tests, including
blood culture. The patient received
ceftriaxone (2 g/day) for 7 days with
a favorable outcome.
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The strain was susceptible to pen-
icillin G, rifampin, ciprofloxacin, and
ceftriaxone, as determined by Etest
method (bioM¢érieux, Florence, Italy).
The breakpoints were those recom-
mended by the Clinical and Labora-
tory Standards Institute (7). Serogroup
was determined by serum agglutina-
tion, and serotype/subtype, NT:P1.15,
19 were determined by standard
whole-cell ELISA with monoclonal
antibodies (obtained from the National
Institute for Biological Standards and
Control, South Mimms, UK) (8).

PorA variable regions, FetA, and
multilocus sequence typing analyses
were performed according to stan-
dard procedures from the Neisseria
Multi Locus Sequence Typing Web
site (http://pubmlst.org/neisseria). The
isolate from Italy had the pattern PorA
VRI1-19, VR2-15, and VR3-36; F5-5
and sequence type (ST)-2888. The
same ST was already described in
Greece in 2002 but in a noninvasive
strain (http://pubmlst.org/neisseria).

The pattern obtained by pulsed-
field gel electrophoresis (9), using the
rare-cutting enzyme Nhel, (data not
shown), was identical to patterns found
among meningococci X strains isolated
in United Kingdom and belonging to
ST-750, clonal group X-II (1). In par-
ticular, ST-2888 resembles, except for
gdh gene sequence, ST-2317, which
was found among the X meningococ-
ci isolated in the United Kingdom in
2002 with phenotype X:4:P1.7 (http://
pubmlst.org/neisseria).

Our data document a rare case of
invasive meningococcal meningitis in
Italy, caused by N. meningitidis sero-
group X ST-2888. Future surveillance
data may be able to determine epide-
miologic influences, likely emanating
from nearby countries, on the spread
of such a strain into Italy.

Acknowledgments
We thank Anna Pavan,
Gramegna, and Luigi Macchi for the col-

Maria

laboration in the Italian Surveillance Sys-
tem for Invasive Bacterial Diseases.

359



