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Fatal infection associated with group C
streptococci

A C Bateman, A D Ramsay, A P Pallett

Abstract
Serious infection caused by Lancefield
group C streptococci is unusual in man.
Two unrelated deaths associated with
these organisms in a 55 year old woman
who died after three days of diarrhoea
and vomiting, and in a 65 old man who
died after a week of non-specific symp-
toms, are presented. Post mortem exam-
ination showed septicaemia in the
former and severe aortic stenosis with
widespread septic emboli and probable
meningitis in the latter. Lancefield
group C streptococci were isolated from
both cases. These organisms may be
carried asymptomatically and usually
cause disease in animals but cases of
serious human infection have recently
been described, mainly in elderly
patients or those with other predisposing
factors.
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Case reports
CASE 1

A 55 year old woman was seen at home by
her general practitioner on the third day
after developing symptoms of vomiting
and diarrhoea. There were no special features
in the history. Examination showed that
she was obese, febrile (38°C), tachycardic
(pulse 120/minute), and hypotensive (80/50
mm Hg). Auscultation indicated scattered
crepitations at the left lung base and normal
heart sounds. Her abdomen was soft. The
general practitioner gave an initial dose of
penicillin, but thirty minutes later the patient
collapsed and died at home. Her medical his-
tory included appendicectomy in 1953 and
hypertension diagnosed in May 1992, con-

trolled with Tritace (ramipril).
At post mortem examination no anaemia,

jaundice, finger clubbing or splinter haemor-
rhages were seen. Internal examination
showed haemolytic staining of the aortic
intima, pale swollen kidneys, adrenal haemor-
rhage, and a soft spleen. These features are

characteristic of septicaemia. The bowel was

dilated and contained fluid. The lungs were

congested and there was mild left ventricular
hypertrophy consistent with a history of
hypertension. The cardiac valves were normal
with no vegetations.

Post mortem culture of blood, endo-
cardium, and spleen revealed a heavy growth
of a Lancefield group C fi haemolytic strepto-

cocci sensitive
and ampicillin.

to penicillin, erythromycin,

CASE 2
A previously fit 65 year old man developed
general malaise, joint pain and stiffness,
headaches, and rigors. One week after the
onset of symptoms he could not be roused
from bed. On admission to hospital he was
hypotensive (80 mm Hg systolic) and tachy-
cardic (pulse 150/minute), with mild neck
stiffness, decreased movement on the left
side, abdominal distension, and absent bowel
sounds. Other physical signs were unremark-
able. Initial investigations showed a normo-
cytic normochromic anaemia (haemoglobin
94 g/l), a raised total white cell count (14-3
x 109/1) with neutrophilia (13-3 x 109/1), and a
low platelet count (42 x 109/1). He was also in
renal failure (urea 65-6 mmol/l, creatinine
446 pmol/l). The differential diagnosis in-
cluded sepsis or internal haemorrhage and he
was given an initial intravenous dose of
cefuroxime and metronidazole. A computed
tomogram of the brain and lumbar puncture
were planned after initial resuscitation. Three
hours after admission, while still being inves-
tigated, he sustained a cardiac arrest from
which resuscitation was unsuccessful.

Post mortem examination showed left-
sided fibrinous pleuritis and there were wide-
spread petechial haemorrhages over the
visceral pleura, kidneys, and bowel mucosa.
Both lungs were congested and oedematous
and histological examination showed chronic
obstructive airways disease with possible
resolving viral pneumonia. There was severe
calcific aortic stenosis with associated left
ventricular hypertrophy but no evidence of
infective endocarditis. The liver had a nutmeg
appearance due to venous congestion and the
spleen was soft, consistent with a septicaemic
process. The stomach and bowel contained a
large volume of altered blood and melaena.
The brain contained a 2 x 1 cm softening in
the right occipital lobe and although the cere-
brospinal fluid was cloudy there was no puru-
lent exudate in the subarachnoid space.
Histological examination showed septic
emboli in the coronary, cerebral, and renal
vasculature, associated with an acute vasculi-
tis with destruction of blood vessel walls. This
had resulted in widespread focal glomerular
necrosis and a suppurative myocarditis (figs 1
and 2).
A single blood culture bottle taken before

death grew a group C Streptococcus sensitive
to penicillin, erythromycin, and ampicillin,
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Figure 1 Myocardium showing bacteria between myocardialfibres and associated
inflammation (haematoxylin and eosin).

Figure 2 Glomerulus showing bacteria within glomerular capillary loops, inflammatowy
cells, and debris within Bowman's space, and surrounding inflammation (haematoxylin
and eosin).

with a coagulase negative Staphylococcus.
Swabs taken after death from the pharynx,
lungs, and spleen were negative. Post mortem
cerebrospinal fluid examination showed sub-
stantially raised red and white cell counts (6-8
and 3 1 x 109/1, respectively) and numerous

Gram positive cocci with the morphology of
streptococci. Subsequent culture was nega-
tive.
The group C isolates from these patients

did not survive transit to the reference labora-
tory, hence further identification was not pos-
sible.

Discussion
Lancefield group C streptococci are an

uncommon cause of human infection, but are

more commonly pathogenic in animals.' 2 In a

retrospective study at the Mayo Clinic
150 000 blood cultures between 1968 and
1977 yielded streptococci on 2660 occasions.
Only eight were group C, of which two were
probably contaminants.' They usually form /1
haemolytic colonies on blood agar, but all
patterns of haemolysis are reported, and they
may be sensitive to bacitracin, thus leading to
confusion with pneumococci during identifi-
cation.3

Four species of Streptococcus are recognised
within group C. The most frequently isolated
is Streptococcus equisimilis, which produces
streptokinase and streptolysin 0. Bradley et al
found that this organism was identified in
19-3% of speciated isolates from 88 patients
with group C streptococcal infection.2 S equi-
similis and S zooepidemicus may infect a variety
of animals, including cattle, swine, horses,
sheep, foxes, and guinea pigs. S equi causes
strangles in horses, and S dysgalactiae causes
mastitis in cows but rarely affects humans.'
Other streptococci, such as S milleri may pos-
sess group C antigens but are not usually
recognised as members of the group. Patients
with group C streptococcal infection may
have a history of contact with animals or con-
sumption of unpasteurised milk.2
Group C streptococci are found as normal

pharyngeal flora in up to 8% of healthy
adults.2 They also colonise the skin, nose,
vagina, rectum, and in newborns, the umbili-
cus.1 They are an unusual cause of pharyngi-
tis, particularly in school children, where
most infections are caused by group A strep-
tococci.

Recently there have been increasing reports
of serious infections associated with group C
streptococci, including endocarditis, meningi-
tis, pneumonia, septic arthritis, acute epiglot-
titis, cellulitis, and puerperal fever.2A Many of
the patients are elderly, and most have other
illnesses or predisposing factors. Bradley et al
found underlying disease in 72-7% of
patients, of which 20-5% was cardiovascular,
and 20-5% was malignant.2

Infections may occur in more unusual
sites, particularly in patients with impaired
immunity. Nitta et al described a case of
pyomyositis associated with a group C strep-
tococcus in a 41 year old man with AIDS.5 In
some immunocompromised patients group C
streptococci may be associated with septi-
caemia without identification of a primary
infective focus. Bradley et al described bacter-
aemia in a 49 year old woman with rectal car-
cinoma.2
Group C streptococci are characteristically

fully sensitive to penicillin, erythromycin, and
ampicillin, although tolerance to penicillin is
documented.2 Previous reports have con-
cluded that prompt antibiotic treatment is
usually associated with a favourable out-
come.' 4 Group C streptococci may cause
serious disease in young people without obvi-
ous predisposition to infection, despite appar-
ently adequate treatment with the correct
antibiotics.'6 These infections may follow a
fulminant course with progressive multiple
organ failure, and can be fatal. Stamm and
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Cobbs describe a 22 year old man who
initially presented with tonsillitis associated
with S equisimilis. Despite appropriate anti-
biotic treatment he developed pneumonia,
empyema, septicaemia, and septic arthritis,
and died after a protracted illness. The
Streptococcus was isolated from his throat, left
hip, and blood.3 In a similar fatal case
Barnham et al described a 38 year old woman
who presented with haematuria, oedema, and
dyspnoea. Despite prompt antibiotic treat-
ment she developed severe renal failure and
disseminated intravascular coagulation. Post
mortem examination showed lobar pneumo-
nia and diffuse proliferative glomerulonephri-
tiS.6 It is not clear why some infections with
these organisms follow a particularly virulent
course, although one explanation is that the
organism may become more virulent during
an infective episode.'

Environmental factors may be important in
the transmission of hospital acquired group C
streptococcal infection. Teare et al report an
outbreak of 33 cases of puerperal fever in
three geographically close hospitals. The
causative organism was isolated from the
showers, toilets, and from the throat swabs of
seven nurses on the ward where most cases
had originated.4
The two cases reported here presented in

the same month, but there was no evidence
that they were related and no increase in the
isolation of group C streptococci occurred in
the six months before or after isolation. These
cases are unusual for several reasons. Both
had infections severe enough to cause death
shortly after initial presentation, and there
was no history of previous domestic or occu-
pational contact with animals in either case.
The first patient had no major underlying ill-
nesses that would predispose to infection.
Despite careful examination there was no evi-
dence of an unequivocal primary site for the
infection. The isolation of group C strepto-
cocci from several tissues, including the
endocardium, reflected the severity of the
septicaemia but there was no evidence of
infective endocarditis. Severe streptococcal
infection may result in diarrhoea and this has
been described in septicaemia due to group A
streptococci.7 The mechanism of this obser-
vation is unclear, but the authors considered
it a secondary phenomenon due to severe
infection rather than the result of primary
bowel infection.
The second patient had chronic lung and

cardiac valve disease before group C strepto-
coccal infection developed and the findings
after death suggested viral pneumonia.
Several predisposing factors were therefore
present, in contrast to the first case. This

patient showed evidence of particularly severe
infection with septicaemia and early meningi-
tis, but as with the first case there was no evi-
dence of infective endocarditis. The clinical
and pathological picture in both cases was
that of a rapidly progressive fatal illness. This
may have resulted from toxin production by
the infecting organisms, a feature that has not
been described in group C streptococcal
infection. The toxic shock syndrome was first
reported in relation to staphylococci and
more recently it has become apparent that
certain strains of Lancefield group A strepto-
coccus can produce exotoxins.5 Toxin pro-
duction may be mediated by a bacteriophage
virus and these toxins may stimulate tumour
necrosis factor release from macrophages as a
"final common pathway" of tissue damage.89
Toxin producing group A streptococci may
cause a variety of infections, such as peritoni-
tis and severe necrotising fasciitis, and these
infections are characteristically associated
with profound, frequently fatal septicaemic
shock.10
Group C streptococci rarely cause human

infection and usually affect patients in contact
with animals or with impaired immunity,
although they may cause serious disease in
the absence of these predisposing factors. The
cases presented in this report show that life
threatening infections may be caused by
unusual organisms and that virulent strains
may be rapidly fatal. Both patients presented
at an advanced stage and died soon after-
wards. A primary infective site may not
always be apparent, and if patients present
when already seriously ill, they may die
despite prompt and appropriate antibiotic
treatment.
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