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INTRODUCTION AND LITERATURE REVIEW

Streptococcal disease in human beings and animals
has diverse manifestations and the pertinent scientific
literature is very extensive. This review will concentrate
onn. the literature describing characteristics of the
agent, its classification, clinical observations and
especially the epidemiology of streptococcal disease in
man and his pets.

There are several excellent review articles and
books which summarize various facets of the extensive
subject of the streptococci. The subject of antigenic
and chemical characteristics of the streptococcal cell
wall is reviewed by Rosan in The Analytical Serology of
the Streptococci and the Lactobacilli and by McCarty in
The Streptococcal Cell Wall. (58,40) Williams, Moody,
and Youmans et al. provide excellent sources of useful
information on laboratory diagnosis. (74,42,75) McCarty
and Rammelkamp and Top offer valuable information on the
human disease spectrum. (39,56) The epidemiology of
streptococcal upper respiratory infections in human
beings has been presented by Wannamaker and by Rammelkamp.
(71,55) Two books which cover a large range of subjects
on the streptococci and streptococcal diseases are

Streptococcal Infection edited by McCarty and

Streptococci and Streptococcal Diseases: Understanding,




& o — —

Recognition, Management edited by Wannamaker and Matsen.

(38,72) A discussion of streptococcal zoonosis by

Fluharty is found in Diseases Transmitted from Animals

to Man edited by Hubbert et al.. (14)

The classification of the streptococci into various
groups has been of interest for quite some period of
time. One of the earliest attempts at classification
was the work of Schottmiiller which divided the streptococci
into strains based upon their ability to hemolyse red
blood cells. (59) Dochez et al. described a method of

identifying serological groups of human streptococci

using ag
g ag

(e}

lutination and mouse protection tests. (8)
Further serological classification of human streptococci
was developed by Griffith (1926,1927,1934) and by
Lancefield (1928). (17,18,19,28) A technique for the
differentiation of groups of streptococci from different
species of animals was developed by Lancefield in 1933,
using a precipitin test similar to one developed by her

for the typing of human strains of Streptococcus. (29)

This study provided evidence that streptococci from one
species tended to fall into one group of streptococci,
i.e.; most human B-hemolytic streptococci were classified
as Group A, those from bovine and dairy sources were
classified as Group B. The original paper only described
Groups A through E; however, Lancefield's grouping has
now been expanded to include Groups A through H and K
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through P. (75) The type specific protein (M protein)
for typing streptococci of human origin (Group A
Streptococcus), originally described by Lancefield

in 1928, was found not to be present in all Group A

Streptococcus. (28,30,37,69) By using Griffith's

slide agglutination method of typing Group A

Streptococcus most strains of Group A could be typed.

(37,69) Because of the inability to type certain

strains of Group A Streptococcus by Lancefield's

precipitin technique, other antigens in the
streptococcal cell wall were sought.

The presence of another antigen in the Group A
streptococcal cell wall was discovered by Lancefield
in 1940. (31) Designated the T antigen, it was found
to be one of the major antigens of the cell and was
responsible for the cross reactions observed using
Griffith's slide agglutination technique. Another
antigenic component of the Group A streptococcal cell
wall, the R antigen, was found by Lancefield and Pearlman
in 1952. (32) This protein has been found in some types
of Group A and in certain other groups of streptococci.
Of the 3 major antigen systems described for Group A

Streptococcus, the M and T protein are presently the

most commonly used systems for the typing of Group A
streptococci. These antigens are of special importance

in studying the epidemiology of diseases caused by

~
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Group A streptococci. (75)
Maxted, in 1953, developed a method of

differentiating Group A Streptococcus from other

groups of streptococci by the use of bacitracin. (36)
This method has provided a rapid low cost method for
the presumptive diagnosis of Group A streptococcal
infection. (42) Moody et al., in 1958, described

a technique of identification of the groups of
streptococci by the use of fluorescence microscopy.
(43) This method provides relatively rapid results
and can be adapted to process relatively large numbers
of isolates in a short period of time. (42) Another
method of grouping streptococci is by co-agglutination

with sensitized Staphylococcus, described by Edwards

and Larson, this provides a means of grouping
streptococci directly upon the agar plate. (11) Edwards
and Larson have also described a modification of
serological grouping of streptococci by using counter-
immunoelectrophoresis. (10) Skjold and Wannamaker have
recently described a method for sub-typing M type 49
Group A streptococci using phage which could be
applied to other types of streptococci of epidemiological
interest. (60)

The diseases of human beings caused by the
streptococci can be divided into 2 basic classifications.

The first are the acute suppurative infections and the

4
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second are the non-suppurative sequellac of these
infections. Acute discases associated with Group A
streptococci include: tonsilitis-pharyngitis, pyoderma,
and septicemia. (39,56,75) Complications of these
diseases usually occur in the form of extension of

the infection into other tissues or abscessation.
Scarlet fever is a common sequellac of Group A
streptococcal infection and is a result of the
erythrogenic toxin which is released from the Group A
streptococci. The delayed sequella of streptococcal
infection include acute glomerulonephritis and rheumatic
fever. Rheumatic fever occurs at various lengths of
time following the onset of acute streptococcal sore
throat and seems to be associated with all types of
Group A streptococci. (39,56) Acute glomerulonephritis
is associated with certain types of Group A streptococci
which can be of respiratory or dermal origin.

The streptococci have been incriminated in causing
many diseases in pets. They have been associated with
myositis, isolated from animals with tracheobronchitis,
pyothorax and mediastinal abscesses, bacterial
endocarditis, acute prostatitis, and bacterial cystitis,
(5,2,55,53,65,73,68,13,16,46)

B-hemolytic streptococci have also been found
among the normal flora of the canine oro-pharynx and

nasal cavities. (3,6,33,61) Smith and Brennan and Simkins
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found that Group G predominated as the most common
Lancefield's group of f-hemolytic streptococci. (61,3)
Smith also found Groups C, L, and M. Laughton found
that Group M predominated in healthy dogs while Groups
G and L were most common in puppies dying shortly after
birth. (33) Clapper and Meade found B-hemolytic
streptococci in dogs within an open laboratory colony
and among these B-hemolytic streptococci they found a

9% prevalence of Group A Streptococcus from the

specimens derived from throat swabs. (6) Kurek and

Rutkowiak in an attempt to isolate Streptococcus

vogenes found a 7% prevalence rate of Group A
pyogenes P p

Streptococcus in dogs from households within an urban

environment. (27) Peterson made the observation that

isolations of Croup A Streptococcus seemed to occur in

pets from households with streptococcal upper respiratory
infections more often than in households without
streptococcal disease. (49)

The epidemiology of streptococcal upper respiratory
diseases in man has been widely studied. Streptococci
are maintained in the environment by human carriers
which harbor organisms in the lymphoid tissues of the
apper respiratory tract. (55) These carriers shed
viable streptococci for various and sometimes lengthy
periods of time after recovery from acute streptococcal

upper respiratory tract disease. (25) Carriers of B-

6




hemolytic streptococci shed organisms through both oral
and nasal secretions; however, carriers actively shedding
streptococci through the nasal passages more effectively
spread viable streptococcal organisms. (20,21,71) As

the duration of the carrier state increases, the number
of B-hemolytic streptococci decreases as does the

ability of the carrier to transmit disease. (25,55,71)
This decreasing ability to transmit disease is associated
with a decreasing ability tc produce M protein as the
length of the carrier state increases. (55) Reports

of the prevalence of carriers of B-hemolytic Group A

Streptococcus vary widely depending upon the location

of the survey and the population surveyed. Children
have the highest carrier rates with rates reported as
low as 4% by Quinn and as high as 38% by Cornfield

and Hubbard. (54,7) Nicholas and Steele and Pike and
Fashena have reported carrier rates in the 15 to 30%
range for children also. (45,52) The carrier rates of
Group A Streptococcus for adults are lower with one
report being around 2%. (67) A generally accepted

figure for the carrier rate of Group A Streptococcus

for an entire population is around 10%. (41) Intimate
contact is necessary for the transmission of Group A

Streptococcus between individuals. Perry et al. and

Srisuparbh and Sawyer have both shown that after as

little as 24 hours Group A Streptococcus loses its

7




ability to produce disease while still remaining viable.
(47,48,63)
In general the isolation rate of B-hemolytic

Group A Streptococcus seems to be highest among children,

but streptococci can colonize all ages. (67) The carrier
state is important in the maintenance of streptococcal
disease in an area. Phibbs et al. and Frank et al.

have shown that a reduction in the rate of isolation

of Group A Streptococcus and diseases caused by

streptococci can be acheived by a mass surveillance
and treatment program. (50,15)

The epidemiology of streptococcal infection in
pets has not been studied to the degree that it has
in humans. Pilot et al. recognized that B8-hemolytic
streptococci were one cause of tonsillitis in dogs and
that streptococci were secondary invaders in canine
distemper. (53) They were also able to produce
tonsillitis by inoculating the tonsils of experimental
dogs with cultures of streptococci isolated from a dog
who died from pneumonia; however, they failed to
produce tonsillitis in dogs with strains of streptococci
(group unspecified) isolated from human beings. Stafseth
et al. (1937) isolated B-hemolytic streptococci of an
unspecified Lancefield's group from dying puppies, the

bitch that whelped the puppies, and the dog that serviced
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the bitch, implying that sexual contact caused the spread
of the organism. (65) Hare and Fry also observed a
sterility and cervical adenitis syndrome in dogs which
seemed to be associated with Lancefield's Groups G and

L. (22,23) Stableforth isolated f-hemolytic streptococci

from dogs associated with mastitis, dermatitis, and

pneumonia but speculation as to the mode of the transmission

was not given. (64) In 1940, Stafseth failed to
experimentally reproduce disease in dogs injected with
virulent streptococci. Stafseth noted that the
streptococci isolated from previously noted diseases
might have been secondary invaders, however, he did
isolate streptococci from the tonsils of diseased
puppies. (65) Laughton found streptococci in dogs from
diseased kennels tended to be Groups G and L while
streptococci isolated from healthy kennels were Group M.
No method of transmission was proposed for the Group G
and L organisms. (33) Montovani et al. fourd that a

Group L Streptococcus which was isolated from aborting

bitches was capable of reproducing similar conditions
in experimentally exposed dogs. Transmission was
thought to occur through prolonged contact with infected
animals and not through sexual contact. (33)

There is little information on the upper respiratory

aquisition of B-hemolytic streptococci by dogs. Pilot




et al. found that over 92% of normal dogs harbor 8-

hemolytic streptococci in their tonsils and Laughton
found £-hemolytic streptococci (nearly all Group M)
in the genital tract and tonsils of 70% of healthy
dogs examined. (53,33) Binn et al. and Wilkens and
Helland isolated B-hemolytic streptococci from dogs
with "kennel cough'" and noted it as normal flora
which had acted as a secondary invader during this
primarily viral infection. (2,73) Smith, Clapper and
Meade, and Brennan and Simkins all noted B-hemeclytic
streptococci as part of the normal flora of the upper

respiratory tract of dogs. (61,6,3) Kurek and

Rutkowiak noted that B-hemolytic Group A Streptococcus

was associated with acute angina in dogs but did not
speculate as to the mode of transmission. (27) It
should be noted here that the Lancefield's grouping
of the streptococci involved in some of the earlier
studies of streptococcal diseases of the dog was not
accomplished.

It has been shown that the dog can act as a host
for human upper respiratory viruses. Lundgren et al.
found antibodies to several human respiratory viruses
in dogs (Para-influenza, Reovirus, Influenza, and
Adenoviruses), showing that respiratory exposure to

human viral pathogens can cause serologic responses

10



in the dog. (34) Ado and Titova and Todd and Cohen
have shown that human type A influenza viruses will
cause upper respiratory disease in dogs, however,
this human pathogen could not be transmitted to
contact dogs. (1,70)

Because dogs do serve as a reservoir of certain

human pathogens and the isolation of Group A Streptococcus

from dogs in households with human upper respiratory

illnesses due to Group A Streptococcus, this investigation

of possible zoonotic transmission of Group A Streptococcus
was undertaken. The main purpose of this study was to
determine if there was an increased prevalence, based

upon bacterial isolation, of Group A Streptococcus in

pets from households with streptococcal upper respiratory
tract disease as compared to households without

streptococcal disease.

11




——

L 2 i

MATERIALS AND METHODS

A1l housecholds with pets that were swabbed for the

presence of Group A Streptococcus were located in the

vicinity of Dayton, Ohio. The samples were obtained
between January 1977 and June 1977 at the Base
Veterinary Services, Wright - Patterson Air Force Base,
(W-P AFB) Ohio 45433.

Index households were defined as households in
which at least onc member of the household had been
diagnosed by the USAF Medical Center, W-P AFB as having
a Group A streptococcal infection at least once.
Residents of the index households were asked by the
attending medical staff to take their pets to the Base
Veterinary Services, W-P AFB for bacteriologic

examination to determine if Group A Streptococcus could

be isolated from the pet's oro-pharyngeal region.

The swabbing of the index household's pets was
accomplished by personnel from the Base Veterinary
Services. A sterile rayon swab (a.) was vigorously
rubbed over the oro-pharyngeal region of the pet. The
swab was replaced in the supplied plastic tube with
Modified Stuart's Bacterial Transport Medium and was
taken by a member of the index household to the Laboratory,

USAF Medical Center, W-P AFB.

a. Culturette , Scientific Products
12




The laboratory uses the method of Maxted for the
identification of Group A Streptococcus. (36) When the
swabs were received at the laboratory they were streaked
on one half of a 5% sheep blood agar plate and a
bacitracin differentiation disk for the identification
of Group A Streptococcus (b.) was placed on the streaked
area of the agar. To provide an environment which
would help prevent the overgrowth of other organisms
common to the oro-pharyngeal region a glass coverslip
was placed next to the bacitracin disk. The blood
agar plates were incubated at 37° C. for 18 to 24
hours and observed for the inhibition of growth and
hemolysis around the bacitracin disk characteristic

of Group A Streptococcus. Positive and negative

results were reported back to the Base Veterinary
Services where they were recorded.

Comparison households were households from which
pets were submitted for routine vaccination (Canine
Distemper, Hepatitis, Leptospirosis, Para-influenza,
abies, Feline Panleukopenia, Feline Viral Rhinotracheitis,
and Feline Calicivirus vaccines) at the Base Veterinary
Services, W-P AFB. Only the households with residents
that had been free from any detectable upper respiratory
tract illness for at least 30 days prior to examination

for vaccination were considered as comparison households.

b. Taxo A , BBL
13



Health status of ecach household was determined by
clinical histories taken at the time of examination.
Seventy six houscholds involving 108 pets were

eliminated from the study due to illness in the
household: 54 households for colds and "flu'", 11

for confirmed streptococcal disease, 11 for miscellaneous
diseases, and 7 because no clinical history was
completed. The remaining 180 households had a history

of no clinical disease within the previous month.

The oro-pharyngeal region of the pets from
comparison households was swabbed using a sterile rayon
swab as described for pets from index households.

Within 4 hours after collection the swabs were processed
for streptococcal isolation in the same manner described
for swabs from index households in the laboratory of

the Department of Veterinary Preventive Medicine, the
Ohio State University. Two different manufacturer's
bacitracin disks were used at different times during

the study. (b.,c.) The blood agar plates were incubated
at 379 C. and observed for 12 to 24 hours for the
inhibition of growth and hemolysis indicative of

Group A Streptococcus.

b. Taxo A , BBL
c. Bacto Differentiation Disks - Bacitracin , Difco.

14
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Isolates were confirmed as Group A by Lancefield's
capillary precipitation technique. (30} Suspected
isolates were incubated in 40 ml of Todd-Hewitt broth
(d.) overnight at 37° C.. The antigen was extracted
from the streptococcal cell wall using the autoclave
method of Rantz and Randall. (57) The overnight growth
was centrifuged at 250 X G for 15 minutes to pellet the
cells, the supernate discarded and the cells re-suspended
in 0.5 ml normal saline. The streptococcal suspension
was autoclaved 15 minutes at 20 pounds of pressure. The
suspension was re-centrifuged and the supernate drawn into

a capillary tube. An equal amount of Group A Streptococcus

anti-serum (e.) was drawn up into the capillary tube
and the tube placed in a verticle position in a clay
block. The capillary tube was observed continuously
for 1 hour for the formation of a precipitate. A

positive control for Group A Streptococcus antigen (f.)

was tested at the same time. One isolate which was
not identified as Group A by this method was excluded
from the results.

At the time that the oro-pharyngeal swabs were

taken from pets of the index and comparison households,

the pet owners were asked to complete a clinical history

d. Bacto Todd-Hewitt Broth , Difco. 1
e. Bacto Streptococcus Anti-sera - Group A , Difco.
f. Bacto Streptococcus Antigen - Group A , Difco.

15 J




form containing questions about the pets and health
of the housechold members. The format of the clinical
history is shown in Figure 1. TIndex houscholds which
did not complete a clinical history during the study
were followed up with a telephone interview to obtain
the clinical history at the end of the study.

To attempt to corroborate the results of the
Laboratory, USAF Medical Center, W-P AFB and those of
the Department of Veterinary Preventive Medicine,
selected specimens were submitted to both laboratories.
At the beginning of the study a blood agar plate which

was classified as positive for Group A Streptococcus

and a negative plate were obtained from the Laboratory,
USAF Medical Center, W-P AFB and colonies from these
were replated and bacteriologically examined at the
Department of Veterinary Preventive Medicine. Five
paired swabs were submitted to both laboratories during
this study and 3 samples which were identified as

positive for Group A Streptococcus at the Department

of Veterinary Preventive Medicine were submitted to
the Laboratory, USAF Medical Center, W-P AFB for

bacteriologic examination.

16
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ANALYSIS OF DATA

The distributions of the species and sex of
pets, the age of household members, and the prevalence

of Group A Streptococcus in the index and comparison

households were tested for significance using a Chi-
square test for independence. The differences in

the means of the age of pets, number of pets per
household, and the number of people per household
were tested for significance using a t test for the
means of 2 populations with variances not equal. The
tests of significance for the data were analysed at

the 5% level.

L
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RESULTS

Between 1 Januvary 1977 and 31 May 1977, 104
animals representing 80 index housecholds were
bacteriologically examined for the presence of Group A
During the same period of time 220 animals representing
180 comparison households were examined by the same

methods for the presence of Group A Streptococcus at

the Department of Veterinary Preventive Medicine.

INDEX HOUSEHOLDS

Clinical histories were completed for 62 (77.5%)
of the 80 index households. These histories represented
86 (82.6%) of the 104 (77 dogs and 27 cats) animals in
the index group. The species and sex distribution of
pets from index households is presented in Table I.
There was no significant difference in the species
distribution of the pets from index and comparison
households. There was a slight difference in the
species and sex distribution of the two groups, which
was not significant (0.05 < p < 0.1). The breed
distribution of dogs from index households is given in

Table II. The mean age of pets cultured from index

19
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households was 4.15 ¢ 3.17 ycars with a range of 9
weeks to 13 years and a median age of 4 years. The

mean number of pets in index houschold was 1.5 + 0.68

with a range of 1 to 4 and a mode of 1 pet per houschold.

There were 4.33 + 1.13 people on the average in each
index household. The family size ranged from 2 to 8
with a mode of 4 pecople per houschold. The age
distribution of family members of index households is
given in Table III. There was a signficant difference
in the age distribution of the index and comparison
household's members (p < 0.05). The index houscholds
had a significantly greater (p < 0.005) percentage
of children less than 15 years of age (44.5%) than did
the comparison households (32%).

There were 3 index households, involving 3 pets,

which were cultured and found positive for Group A

Streptococcus. The data for these animals are presented
in Table IV. The prevalence of Group A streptococcal
isolation in index households was 3.75% (3/80). The
prevalence of Group A streptococcal ijisolations in
households with dogs was 4.22% (3/71). The overall

prevalence of Group A Streptococcus isolation in all

pets cultured from index households was 2.88% (3/104)
and the prevalence of Group A streptococcal isolation

in dogs alone was 3.89% (3/77).

20




COMPARISON HOUSEHOLDS

Three hundred twenty eight animals representing
256 comparison households were cxamined for the presence

of Group A Streptococcus. Of these 256 houscholds, 76

(representing 108 animals) were eliminated for
previously stated reasons. The remaining 180 households
with 220 animals were used for the comparison group.
The species and sex distribution of comparison
animals are given in Table I and the breed distribution
of the dogs is given in Table II. The mean age of pets
sampled from comparison households was 4.1 * 3.3 years
with a range of 8 weeks to 14 years and a median age
of 2 years. The number of pets in the comparison
households was 1.65 + 1.0 with a range of 1 to 9 pets
per household and a mode of 1 pet per houschold. The
family size of the comparison household was 3.6 * 1.57
people per household with a mode of 4 people per
household. The age distribution of comparison households
is given in Table III.

Five comparison households representing 6 animals

were positive for Group A Streptococcus. The prevalence

of Group A Streptococcus in comparison households was

21




2.97% (5/180). The prevalence of Group A streptococcal
isolation from houscholds with dogs was 2.79% (4/143)
and the prevalence of isolation from households with
cats was 2.17% (1/46). The prevalence, based on
isolation, of Group A Streptococcus in all comparison
pets was 2.72% (6/220). The prevalence of isolation
from dogs alone was 3.08% (5/162) and from cats was

1.72% (1/58). Data for the 6 Group A Streptococcus

positive pets from comparison houscholds are given in
Table V.

A summary of the index and comparison houscholds
is given in Table VI. Differences in the mean age of
the pets from both index and comparison households
were not statistically significant. The differcnce
in the number of pets in the index and comparison
households was different (0.05 < p < 0.1) but not
significant; the difference in the number of people
in the index and comparison households was significant

(p < 0.5), the comparison houscholds having more pets

and the index households having more people.

GROUP A STREPTOCOCCUS ISOLATION

The comparison of the prevalence, based on isolation,

of Group A Streptococcus in the 104 pets from the 80

index households and the 220 pets from the 180 comparison
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households (2.88% in the index houscholds and 2.72%
in the comparison households) showed there was no
significant difference in the prevalence of Group A

Streptococcus between index and comparison household

pets.

COMPARISON OF RESULTS FROM DIFFERENT LABORATORIES

The comparison of results between the Laboratory,
USAF Medical Center, W-P AFB and the Department of
Veterinary Preventive Medicine, the Ohio State
University are shown in Table VII. The negative results
of both laboratories compared well; however, none of
the 35 Group A positive swabs submitted from the
Department of Veterinary Preventive Medicine to the
Laboratory, USAF Medical Center, W-P AFB were identified

as positive for Group A Streptococcus by the latter

facilities laboratory.
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TABLE 1

Sex and Species Distribution of 104 pets Sampled for
Group A Streptococcus From Households with Human
Streptococcal Infection and 220 Pets From Comparison
Housecholds.

Streptococcus Positive Comparison

~(Index) Households Households
Total Pets 104 220
Total Dogs 77 162
Male 26 73
Castrated Male 7 9
Female 17 ‘ 54
Spayed Female 13 26
Undetermined 14 0
Total Cats 27 58
Male 7 13
Castrated Male 1 17
Female 4 11
Spayed Female 11 17
Undetermined 4 0




TABLE 11

Breed Distribution of Dogs Sampled for Group A
Streptococcus in Houscholds with Human Group A

Streptococcus Infection and in Comparison Households.

Streptococcus Positive Comparison

(Index) Households! Households
Total Dogs 63 164
Poodle 11 15
Dachshund 2 14
German Shepard 3 8
Miniature Schnauzer 2 7
Cocker Spaniel Z 7
Shetland Sheepdog Z 4
Samoyed 0 4
Pcmeranian 4 2
Basset Hound 2 1
Other Pure Bred Dogs?15 35
Mixed Breed Dogs 22 76

1. Results of 62 households for which clinical

histories were obtained.

[g¥]

Individual breeds not listed because total
households contained less than 3 dogs of one
breed.
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TABLE III

Age Distribution of Residents of 62 Group A
Streptococcus Positive (Index) Households and 180

Comparison Households.

Streptococcus Positive Comparison

(Index) iHouseholds Households

____hpe Number % Number %
Total 272 100 609 100
0-4 Years 26 9.6 40 6.6
5-10 Years 69 25.4 73 12.0
11-15 Years 26 9.6 83 135.7
16-20 Years 19 6.9 81 13.5
21+ Years 132 48.5 332 54.5
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TABLE 1V

Summary of Group A Streptococcus Positive Pets From
Households With Human Streptococcal Infection
(Index Households).

Number of
Number of Number of Children
Pets I1lness People In <16 Yrs In
Age  Sex! Breed In Household In Pets Housechold Household
11 F Dachshund 22 Coughing 4 2
Years
9 M Shetland 1 None 4 2
Weeks Sheepdog
4 M Mixed 2 None 4 2
Years

1. M = Intact Male, F = Intact Female.

to

Both households had 2 pets, 1 dog and 1 cat, the dogs
were positive for Group A Streptococcus while the

~sdo semamn bhash 3
Ccats weére ootin ncgative.
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TABLE V

Summary of Pets Positive for Group A Streptococcus

From Comparison

Households.

Number of
Number of Number of Children
Pets Ilness  Pecople In <16 Yrs In
Age  Sex! Breed In Houschold In Pets Housechold Household
4 M Mixed 1 None 0
Months
4 M/C  Domestic 1 None 0
Years Cat
2 Miniature 1 None 0
Years Schnauzer
4 Mixed 1 None 1
Months
42 Minuature 2 None 2
Years Schnauzer
2° Miniature 2 None 2
Years Schnauzer
1. M = Intact Male, M/C = Castrated Male,
F = Intact Female
2. Both dogs were from the same household, both

were positive for Group A Streptococcus.

———— g
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TABLE VI

Summary of Data of Pets From Households With Human
Group A Streptococcus Infection (Index Households) and

From Comparison Households.

Streptococcus Positive

(Index) Households

Comparison
Households

Total Animals Sampled 104

Clinical Histories 86 (82.6%)
Completed
Number of Houscholds 80

Number of Houscholds 62 (77.5%)
Completing Clinical History
Nunber of Pets Positive 3 (2.8%
for Group A Streptococcus

\
J

Number of Dogs/Cats 77/27 (74%/26%)

Number of Male/Female  41/45 (47.5%/52.5%)!

Mean Age of Pets 4.15 + 3.17 Years!®

Mean Number of Pets 1.5 & 0,68
per Household

Mean Number of People 4.33 + 1,13
per Housechold

220

220 (100%)

180

180 (100%)

6 (2.7%)

162/58 (74%/26%)
112/108 (50%/50%)
4.1 + 3.3 Years

1.65 + 1.0

3.6 + 1.57

1. Data represents only that data which was
gained from completed clinical histories.
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TABLE VII

Comparison of Results Obtained at the Laboratory, USAF
Medical Center, Wright - Patterson Air Force Base and

the Department of Veterinary Preventive Medicine, Ohio
State University on Samples Submitted for Bacterial

Sample USAF Department of Veterinary
Number Species Medical Center Preventive Medicine

s By Human Group A Streptococcus Group A Streptococcus

! Human Negative Negative

45%»% Canine  Negative Group A Streptococcus

483 Canine  Negative

Negative

49° Canine  Negative Negative
293 Canine  Negative Negative
39%  Canine  Negative Negative
462*"% Canine Negative Group A Streptococcus
105 Canine  Negative Negative

219%+*% Canine  Negative Group A Streptococcus

1. Original isolation attempts at the Laboratory
USAF Medical Center.

2. Original isolation attempts at the Department
of Veterinary Preventive Medicine, OSU.

3. Paired samples submitted to both laboratories.
4, Samples identified as positive for Group A

Streptococcus at the Department of Veterinary
Preventive Medicinc.
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DISCUSSION

The purpose of this study was to determine if
there was an increased prevalence of isolation of Group

A Streptococcus in pets from families with streptococcal

disease as compared to pets from families free from
streptococcal disease. In this study, there was no
statistical difference in the prevalence rates, based

upon isolation, of Group A Streptococcus for either

group of animals. The prevalence of isolation of

Group A Streptococcus in this study was within the

range reported by Peterson (1%), Kurek and Rutkowiak
(7%), and Clapper and Meade (9%) for pets (Peterson,
Kurek and Rutkowiak) and for laboratory colony dogs

(Clapper and Meade). (49,27,6)

The inference has been made by Peterson that pets
from households where there is streptococcal disease
might act as a source of infection or re-infection for
family members. (49) The results of this study cannot
prove or disprove this hypothesis. However, the
nearly equal prevalence in both index and comparison
households suggests that it is unlikely that the pet
would play a major role in the maintenance of

streptococcal disease within the family group.
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[t is commonly accepted that the major source of
streptococcal upper respiratory tract infection in
human beings is other human beings. (55) In addition,
not all households in which there is streptococcal
upper respiratory tract infection will have a family
pet, thus limiting the role that the pet can play in

the transmission of Group A Streptococcus within

family groups. If the family pet does serve as a
source of infection, the magnitude of zoonotic
transmission would be very small in comparison with
person to person transmission. Because of the
limitations of the present study, the sample size

may not have been large enough to reveal a significant
association between Group A streptococcal isolation

in family pets and Group A streptococcal infection in
the family if, in fact, one does exist.

A possible source of Group A Streptococcus in
i

the pets from the comparison households would be human
asymptomatic carriers. The reported carrier rates of
Group A streptococci vary widely, but a generally
accepted figure is around 10%. (41) Due to the
limitations of this study it was not possible to
determine the carrier status of the individual human
beings in the comparison households. Thus the effects
of human asymptomatic carriers upon the results of

comparison households can not be determined.
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Differences in the index and comparison households
could have biased the results of the isolation rate of

Group A Streptococcus in this study. Index households

were significantly larger than comparison households
(p < 0.05). The larger index household could have
provided more sources for exposure of their pets to

Group A Streptococcus. (9) If human to animal

transmission does occur, this would have resulted in an

increased prevalence of isolation of Group A Streptococcus,

which was not observed in this study. Index households
also had a significantly larger proportion of the
household population under 16 years of age than did

the comparison househoids (p < 0.005). The peak of
streptococcal prevalence in humans occurs between

the fourth and twelveth years of life. (24,67) The
larger percentage of houschold members in this age
group could have provided an increased opportunity for

pet exposure to Group A Streptococcus with a resulting

increase in the prevalence of isolations. However,
the increased exposure to the most likely carriers of

Group A Streptococcus (i.e. children) did not appear

to cause an increase in the prevalence of isolation
from dogs. There was a slight, but not significant,
difference in the species and sex distribution of the
pets from index and comparison households (0.05 < p <

0.1). In human beings sex seems to have little effect
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upon the carrier state of B-hemolytic streptococci,

and in the studies of isolations of f-hemolytic streptococci
in animals sex was not noted to be a factor in the rate

of isolation. (3,52) The number of pets in index and
comparison households was different, but not significant
(0.05 < p < 0.1); the comparison houscholds having

more pets. If the dog is capable of transmitting

Group A Streptococcus, houscholds with more pets

would provide a greater opportunity for transmission
between pets and between people and pets. Only one

comparison household from which Group A Streptococcus

was isolated had 2 pets; these were both positive for

Group A Streptococcus. In the index households from

which Group A Streptococcus was isolated there were

two households with 2 pets (both had 1 dog and 1 cat).
In these households the dogs were both positive while

.
the cats were neg

fo

tive., The effect of the number of

pets in the household upon the prevalence of isolation

of Group A Streptococcus is difficult to determine

with the small number of isolates of Group A Streptococcus

in this study.
Two different types of bacitracin disks were used

for the identification of Group A Streptococcus in the

comparison pets. Different disks were also used to

identify the streptococcal isolates from the index and
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comparison houscholds. Most of the identification of
Group A Streptococcus in the comparison group occured
using Difco disks (5/6). The Laboratory, USAF Medical
Center, W-P AFB used Taxo A disks exclusively for the

identification of Group A Streptococcus in the swabs

submitted from the index housechold pets. The Maxted

method for the identification of Group A Streptococcus

is not totally accurate in that an occasional false
negative result occurs even under icdeal conditions and
false positives also occur. The majority of the false
positives are the identification of Lancefield's Groups
B, C, and G as Group A. These false positives occur in
4% to 8% of the total isolations of Group A. (4,42,44)
The results using different manufacturer's disks
(g.,h.) does not appear to vary widely in total false
reactions, the range being around 6% to 8%. (4,42)
Recause the total identification rate for the two
different disks is not greatly different the use of

the two different products is thought not to effect

the results of this study.

Correlation of Group A Streptococcus positive

results between the Laboratory, USAF Medical Center,

g. Bacto Differentiation Disks-Bacitracin , Difco.
h. Taxo A , BBL
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W-P AFB and those results obtained at the Department
of Veterinary Preventive Medicine during this study
was not satisfactory. All 3 of the Group A
Streptococcus positive samples submitted to the
Laboratory, USAF Medical Center were identified as
negative. Two of the swabs which were identified

as positive at the Department of Veterinary Preventive
Medicine and later identified as negative at the
Laboratory, USAF Medical Center, W-P AFB had prolonged
transit times (48 hours) which could have resulted in
the failure of the latter to isolate and identify

the Group A Streptococcus. The third swab was first

reported as missing by the Laboratory, USAF Medical
Center, W-P AFB and then later reported as negative.
These events could have led to a decreased number of
viable streptococci and a reduced ability to identify

the Group A Streptococcus.

Based on the results of this study, it appears
that the prevalence of isolation of Group A

Streptococcus frem pets is not governed by the presence

of streptococcal disease in the family. To study the
role that the family pet might play in the transmission

of Group A Streptococcus a study of different design

might prove helpful. Using matched pairs of index and
comparison houscholds would provide better control of

the characteristics which might influence the rate of
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1solation of Group A Streptococcus. During this

study it was not possible to estimate the percentage

of households who were asked to bring their animals

to the Base Veterinary Services, W-P AFB for an attempted

isolation of Croup A Streptococcus which eventually did,

or the length of time which elapsed between the initial
contact and the actual culturing of the animal. In
a more definitive study all households where Group A

Streptococcus was isolated from people should be used

as the index group and all should be cultured as soon
as possible after initial isolation of Group A

Streptococcus in the household. The culturing of all

family members and all pets in each index and comparison
household would provide more evidence of the prevalence

of Group A Streptococcus in the entire study population.

The technigues used for culture and isolation of

Group A Streptococcus in this study were dependent on

the procedures used in the Laboratory, USAF Medical
Center. Although they are acceptable for the diagnosis
of streptococcal disease, they do not always result in

the detection of Group A Streptococcus due to the

following factors: 1lack of sufficient colonies on the
plate, overgrowth of the normal flora of the oro-

pharynx, or the zone of inhibition around the bacitracin

disk being absent. (44,62,66,74) Because of these factors
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sub-culturing f-hemolytic colonies and using the
bacitracin disks as an initial method of determination

of the group of streptococci to which the isolate belonged
would provide more accurate data on the prevalence of

Group A Streptococcus in pets. The same type of results

could be achieved using enrichment media selective for

the streptococci such as Edward's or Pike's and using
Maxted's method on the isolate of streptococci obtained

by this method. (12,51) All isolates of streptococci
should be grouped serologically to confirm the Lancefield's
group. After Lancefield's grouping the isolates should

be typed so the identification of strains isolated from
pets and household members can be compared. By using

the M and T antigens as '"finger prints" for the

isolates it would be possible to determine if the Group

A Streptococcus which inhabits the oro-pharynx of the

human members of the household is also the type which
inhabits the oro-pharynx of the pets. This type of
study would provide more complete evidence on the
epidemiological patterns of streptococcal adaistribution

between human beings and their pets.




SUMMARY

The purpose of this study was to determine if there
was an increased prevalence, based on bacterial isolation,
of Group A Streptococcus in pets from households with
streptococcal upper respiratory tract disease as
compared to households without streptococcal disease.
Fighty households in which upper respiratory tract

disease due to Group A Streptococcus had been diagnosed

in one or more houschold members were studied. One
hundred four pets from these 80 households were
bacteriologically examined and the prevalence of Group

A Streptococcus was 2.88% (3/104). Two hundred twenty

pets representing 180 comparison households were used
for the comparison group; the prevalence of Group A

Streptococcus in these animals was 2.72% (6/220). _.There

was no statistical difference between the prevalence

rate of Group A Streptococcus in these two groups of

pets. Although these results did not reveal a significant

association between Group A Streptococcus in man and pets

in the same household, it can not be concluded that
the family pet does not serve as one of the possible sources

of Group A Streptococcus in human beings.
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