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Streptococcus
•In man

m illeri •causIng infection

S. D. MILLER, A. C. MAUFF, H. J. KOORNHOF

Summary

We describe the microbiological and morphological
characteristics of 151 strains of Streptococcus mil
leri isolated during the course of routine bacterio
logical investigations. Although these strains formed
a fairly heterogeneous group, several constant fea
tures were identified which typify the species.

Strept. milleri emerged as a major cause of
pyogenic infection, clinical disease being charac
terized by localized collections of pus in almost
every organ system. Bacteraemia due to Strept. mil
leri was a significant indicator of the presence of an
occult abscess. Endocarditis was rare.

The penicillins or erythromycin remain the drugs
of choice for treating infections caused by this
organism.

S Air Med J 1983: 63: 684-68B.

The viridans streptococci have only recently been assigned to
five well-defined species 1.

2 based on a system of key biochemical
reactions.3

.4 One species, SlreplOcocClIs milleri, has emerged as an
important pathogen in man,' and is now recognized as a major
cause of,f.yogenic infection, bacteraemia and occasionally endo-
carditis.c.B,1 -
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At the Central Public Health Laboratories in London Slrepl.
lIlilleri was found to be the species ofviridans streptococcus most
frequently associated with pyogenic infections (68%), in contrast
to its low incidence (8%) in infective endocarditis.8 Slre-pc. milleri
has most frequently been isolated from purulent lesions in the
liver, central nervous system, lungs, appendix, pleural cavity and
pelvis, as well as from peritoneal fluid in cases of peritonitis.

A total of 151 strains ofSlrepl. milleri initially isolated during
the course of routine bacteriological investigations were exam
ined culturally, antigenically and biochemically in our laborato
ries. We report this large series to describe further the microbio
logical and morphological characteristics of this important
organism.

Materials and methods

Source ofmaterial. Isolates examined in this study comprised
significant or pure cultures ofSlrepc. viridans obtained from the
bloodstream, collections of pus in intra-abdominal and intratho
racic viscera, peritoneal and pleural cavities, the central nervous
system, subcutaneous tissue and infected bone (Table I). These
cultures were obtained from our central and peripheral labora-
to~. .

Bacteriological methods. All cultures were confirmed to be
streptococci according to the criteria ofCowan and Steele. 9 Each
isolate was examined for colonial form, odour and haemolysis on
horse blood agar after overnight aerobic incubation at 37°C.
Growth was compared aerobically, anaerobically and in the
presence of 10% carbon dioxide. Individual isolates were exa
mined for growth on 40% bile agar and for hydrolysis ofaesculin.

Biochemical characteristics. Species identification was
made according to the scheme of Watkins el al. 4

Lancefield grouping. Latex particles coated with specific
antisera to groups A, B, C, D, F and G (Streptex; Wellcome)
were used to agglutinate overnight cultures in serum broth or
enzyme-treated cultures from blood agar plates.

Clinical information. The attending physician was required
to complete a questionnaire on the clinical status ofeach patient.

TABLE I. DISTRIBUTION OF PURULENT LESIONS CAUSED BY STREPT. MILLERI

Site and lesion

Head and neck
Brain abscess
Subdural empyema
Thyroid abscess
Chronic sinusitis

Thorax
Purulent pneumonia
Empyema
Lung abscess
Traumatic pericarditis

Abdomen
Peritonitis
Subphrenic abscess
Appendix abscess

No. of isolates Site and lesion

7 Pelvis
3 Pelvic abscess
1 Endometritis
1 Chronic vaginitis

2 Osteomyelitis
12 Wound sepsis

3 Abscess
7 Bloodstream
1 Skin, subcutaneous
1 sepsis

18 Unknown
5
2

11

No. of isolates

8
3
1
2

12
15
25
11

24
21



Information requested included details of presenting symptoms
and signs, relevant laboratory investigations, underlying disease
or predisposing factors and therapy.

Results

Microbiological characteristics. Screpl. milleri was found to
be a minute colony-forming organism with a marked preference
for, or dependence upon, the presence of added CO? Most
cultures were noted to have a pleasant, distinctive odour. Thirry
one strains (21 %) ofScrepl. milleri were a-haemolytic, 76 strains
(50%) were B-haemolytic and 44 strains (29%) were non
haemolytic. A Lancefield group antigen was detected mainly in
the B-haemolytic strains. There was an overall preponderance of
strains belonging to Lancefield group F (70%), with fewer strains
belonging to groups G (8%), C (3%) and A (I %). Eighteen per
cent of all isolates proved ungroupable. In all groups the majority
ofstrains hydrolysed arginine (150 out of 151) and gave a positive
Voges-Proskauer (VP) reaction (145 out of 151). Aesculin was
generally hydrolysed by all strains except those which belonged
to group F (38% positive). Growth was generally inhibited by
40% bile agar and the production of peroxide was rare (Table I I).

Clinical characteristics. Clinical details were unavailable
for 27 ofthe 151 patients (18%). Ofthe remaining 124 patients 60
(48%) had internal collections of pus, 12 (10%) had osteomyelitis,
38 (31 %) had skin or subcutaneous abscesses, 8 (6%) had febrile
bacteraemia and 6 (5%) had proven infective endocarditis. Puru
lent lesions were widespread throughout the body (Table I).

Discussion

The 151 strains of streptococci which we have designated as
Screpl. milleri appear to form a large and fairly heterogeneous
group. Constant within this group, however, are several features
which serve to typify the species. These include a marked prefer
ence for, or dependence upon, the presence of CO2, a characteris
tic honey-like odour, inhibition of growth by 40% bile agar,
hydrolysis of arginine and aesculin and a positive VP reaction.

We believe that these easily determined characteristics are
sufficiently distinctive for the preliminary identification of most
strains of Srrepl. milleri by routine diagnostic laboratories. This
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should result in a better appreciation of the pathological ignifi
cance of this important organism. Clinical infections due to
Srrepl. miller; were characterized by the presence oflocalized pus
in almost every organ system. This may be related to the wide
spread distribution of the organism on the body's surface,"lO
including the mouth, throat, gastro-intestinal tract and vagina.
This suggests that infection with this organism may arise by local
invasion of Srrepr. miller; from an area in which it is normally
found. It may also explain our findings of a very high incidence
ofsubcutaneous sepsis caused by this organism following human
bites, a feature not previously described.

Abdominal lesions were caused mainly by B-haemolytic
strains and a particular association was noted between appendix
absces es and isolates belonging to group F, a finding previously
suggested by Poole and Wilson." Parker and Ball' have sug
gested an association between purulent abdominal lesions and
abdominal injury or bowel disease; this may explain the large
number of cases of postoperative abdominal wound sepsis with
or without peritonitis which we found in the present study.
Bacteraemia and endocarditis were uncommon and were caused
mainly by a-haemolytic strains. These observations are in accor
dance with the description of both British8 and American J

workers.
Assessment of the clinical features of infection with Srrepl.

milleri was less complete than we would have liked. This was
largely due to the paucity of information submitted with speci
mens and the very poor response on the parr of clinical staff to
our questionnaire. We nevertheless believe that this study high
lights both the microbiological characteristics of this bacterium
and the role it plays in the pathogenesis of pyogenic infections of
man.

No study has been done to establish the drug of choice for
treatment of infections caused by Srrepl. milleri. \X'e are pres
ently investigating the antimicrobial susceptibility of the orga
nism to identify more clearly which antimicrobial agents are
most effective. Until these results become available the penicil
lins or erythromycin remain the favoured drugs for treating
sepsis caused by this organism.

The technical assistance of Mrs S. Crisp and Mrs G. McStay is
gratefully acknowledged.

TABLE 11. BIOCHEMICAL CHARACTERISTICS OF 151
STRAINS OF STREPT. M/LJ.ER/

Lancefield group
A C F G Not groupable

No. of isolates 1 5 106 12 27
Growth on 40% bile 0 0 5 0 0

Fermentation
Pyruvate 0 0 0 0 0

Arabinose 0 0 0 0 0

Mannitol 0 0 1 0 0
Raffinose 0 1 1 0 0
Sorbitol 0 0 1 0 0

Hydrolysis
Starch 0 0 0 0 0
Arginine 1 5 105 12 27
Aesculin 1 5 40 10 15

Voges-Proskauer test 1 5 103 12 24
Production of H20 2 0 0 0 0 0
Synthesis of

Dextran 0 0 1 0 0
Laevan 0 0 0 0 0

Gelatin liquefaction 0 0 0 0 0
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Nuus en Kommentaar/News and Comment

Labouring in vein

It is the lirrle things in medicine and surgery which take the time
as anybody who has ever tried to put an intravenous infusion on
collapsed veins in the middle of the night will know. From
Australia (Lancer 1983; i: 332) comes a bright idea which could
make venepuncture easier. Ointments containing nitroglycerin
have been used in Raynaud's disease to produce local
\'asodilatation, so it was use"d prior tothe induction of anaesthesia
to see if veins could be made more prominent, and it appears to
work. For the prevention of angina, about 50 mg nitroglycerin is
necessary, but to avoid systemic side-effects only about I - 2 mg
should be used for local effect.

Cigarettes and ulcerative colitis

Cigarettes have had such a bad medical press in recent years and
have been incriminated in so many diseases that the
manufacturers must be clutching at any straw to say something
good about them (that is, assuming that they care). At last,
someone has found a disease which, statistically speaking, has a
negative correlation with cigarerre smoking.

Harries er al. (Br MedJ 1982; 284: 706) started the ball rolling
by noting that only 8% of patients with ulcerative colitis smoked
cigarette as against 42% with Crohn's disease and 44% of
controls. Also, many more of the ulcerative colitis group were ex
smokers than of the other two groups. This low rate of smokers in
ulcerati ve coli tis was confirmed by Burev er al. (ibid., p. 440) in a
letter from Czechoslovakia. In addition, two correspondents
described individual cases in which ulcerative colitis developed
when the patient stopped smoking.

Now comes a large-scale epidemiological study from Jick and
Walker (N Eng J Med 1983; 308: 261) based on the Boston
Collaborative Drug Surveillance Program. They picked out 158
patients with ulcerative colitis from a 1966 tudy, and 81 from a
1972 study, and matched them against controls. The risk of
ulcerative ::olitis in current smokers was only 0,32 times that in
non-smokers.

There are several possible explanations for this negative
correlation between cigarerre smoking and ulcerative colitis. The
results may be a f1uke due to random variation in small numbers,
the data may be biase ,or there may be a real link.

But before people start smoking cigarerres to protect
themselves against ulcerative colitis they should look up some

statistics. In a population of 100000 at risk, there may be as few
as 35 with ulcerative colitis, and the larrer is by no means a fatal
di ease. Conuast this with the mortality rate of 106 per 100000
for the English population 10 years ago (it is probably higher
now) from bronchogenic carcinoma, add to that the smoking
linked myocardial infarctions, and the volume of disability from
chronic obstructive airways disease, and there is no doubt where
the balance lies. \Vhat we now need are more detailed individual
case studies of ulcerative colitis in relation to smoking.

Sports eye injuries

A report from New Zealand (NZ Med J 1982; 95: 788) reveals
that a high incidence of eye injuries is still being experienced by
sportsmen, particularly squash players. The squash ball can
wreak havoc on an eye because of its hard consistency, small size
and high speed. Although eye protectors are available, not many
squash players seem to wear them, mainly because they are
cosmetically unarrractive, uncomfortable and restrict the field of
vision. Possibly, in addition they may not be aware of just how
serious an injury can be caused. Squash clubs could do a great
deal to reduce these injuries by making players aware of the
problem, and by encouraging them to get used to wearing eye
protectors.

Kicking against the pricks

Acupuncture is a topic which is still likely to generate more heat
than light when discussed in some medical circles, but solid,
respectable evidence continues to accumulate that there is more
to it than psychological value or placebo effect. The latest report
by Macdonald er al. (Ann R Call SlIrg Engl 1983; 65: 44),
concerns its use in the Pain Relief Clinic at Charing Cross
Hospital. The report concluded by saying: 'In all five measures
of efficacy chosen for study, the acupuncture group achieved
better responses than the placebo group; four of the five inter
group differences were statistically significant. In addition, an
overall mean for all five measures combined showed significant
superiority of acupuncture over placebo.' An earlier report
(World Heallh, December 1979) following a WHO interregional
seminar on acupuncture in Beijing, commented that, although
acupuncture was clearly not a panacea for all ills, the sheer
weight of evidence demanded that it should be taken seriously as
a clinical procedure of considerable value.


