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Corynebacterium pyogenes—a pathogen in m a n 

TH E number of published reports concerning clinical infections produced 
by microorganisms considered to be nonpathogenic in man increases 

each year. Most of the cases are opportunist ic infections in patients whose 
immune mechanisms have been altered by disease or t reatment . In general, 
we believe that many of these "rare" organisms are probably not so infre-
quent in man as they have been thought to be. In clinical medicine, many 
of the diseases that in the past were considered to be rare are at the present 
time not so uncommon. In most cases, the incidence of a disease has not 
actually increased, but the number of diagnoses has increased because of 
improved methods of detection. 

T h e history of Corynebacterium pyogenes as an agent capable of pro-
ducing disease in man dates f rom 1939 and the reports1 , 2 of the case of a 
64-year old shepherd who succumbed to systemic infection due to Coryne-
bacterium pyogenes after an initial superficial abscess caused by that or-
ganism (Table 1). 

Eight years later, in 1947, Ballard, Upsher, and Seely3 reported the case 
of a 37-year-old truck driver who had frostbite of both feet, which eventually 
required amputa t ion of several toes. A septic syndrome developed and a 
pure culture of Corynebacterium pyogenes was isolated f rom his blood. 
Later the same bacteria were isolated f rom draining sinuses of his feet. T h e 
septicemia responded rapidly to sulfanilamide, but the lesions on the feet 
never regressed, and Corynebacterium pyogenes was repeatedly grown f rom 
exudates as long as 18 months after the pat ient was discharged f rom the 
hospital. 

In 1954, Laufe,4 working in a Uni ted States Army Hospital in Japan, 
reported 32 cases of severe acute ulcerative vulvovaginitis due to Coryne-
bacterium pyogenes. Twenty-six of the cases were proved to be caused by 
Corynebacterium pyogenes and, in the other six cases, there was enough 
clinical and epidemiologic evidence to suggest the same causal organism. 
Thi r ty of the cases occurred within five months. None of the 32 cases re-
sponded to antibiotics, and in vitro susceptibility studies showed the or-
ganisms to be resistant to all antibiotics used (penicillin, chlortetracycline 
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hydrochloride, streptomycin, and chloramphenicol). In these cases the in-
fection appeared to be self-limiting, lasting from 15 to 19 days, independent 
of treatment. 

Sixteen years elapsed until the next report was published. In February 
1970, Chlosta and associates5 reported a case of a 39-year-old housewife who 
for four years had a fungat ing carcinoma of the left breast. She had con-
sulted no physician because she was "afraid of surgery." She was in the 
terminal stage of disease, and in addition to metastases had a massive right 
pleural effusion from which a pure culture of Corynebacterium, pyogenes 
was obtained on several occasions. This empyema was successfully treated 
with penicillin and pleural drainage. 

Although reports of human infection with this organism are few, Coryne-
bacterium pyogenes is a common pathogen among animals—it is the most 
common single organism responsible for purulent infections in cattle, swine, 
and sheep.6' 7 

We recently had the opportunity to study extensively a case of human in-
fection caused by this organism. 

Report of a case 
A 57-year-old housewife was admitted to the Cleveland Clinic Hospital in January 1970 

because of a history of chronic nonresolving pneumonitis of fairly recent onset. Roentgeno-
grams initially had shown evidence of a dense alveolar infiltrate in both lower lobes (Fig. 1). 
These findings were considered to be consistent with atypical pneumonia, probably fungal 
or tuberculous. Skin tests for coccidiomycosis, histoplasmosis, and tuberculosis proved 
negative. Repeated sputum cultures and all other diagnostic tests were negative. The leuko-
cyte count never exceeded 10,000 per cubic millimeter, and her temperature was never 
above 100.5 F. On her eighth hospital day a brief vasovagal reaction developed while she 
was undergoing lung biopsy that proved to be unsuccessful. Eleven days after this episode 
when her clinical status and roentgenograms still showed no improvement despite admin-
istration of antibiotics and intermittent positive-pressure breathing, a second lung biopsy 
was attempted and this time irreversible pleural shock developed. 

At autopsy, a pure culture of pleomorphic gram-positive bacilli was obtained from the 
lower lobes and identified as Corynebacterium pyogenes by one of us (L.E.V.). Sections 
of the lungs (Fig. 2) showed an extensive interstitial fibrosis with focal organizing broncho-
pneumonia. There were severe bronchiectasis and an extensive foreign-body giant cell 
infiltrate. Oil red O stains were positive for lipid within the macrophages and giant cells, 
and also free in some of the distorted alveolar spaces. The clinical and pathologic findings 
were consistent with bronchopneumonia complicating an atypical chronic fibrosing pneu-
monitis highly suggestive of lipid pneumonitis. The patient had, in fact, been subject all 
her life to sinus congestion, and probably used large amounts of nose drops and sprays. 

Lung sections were stained by the Brown-Brenn technic, in search of bacteria, and many 
were found in the diseased tissues (Fig. 3). The bacteria varied in shape from slender rods 
to extremely small cocci. Most were found in lymphatics, though some were also seen 
in alveoli and terminal bronchioles. We can only speculate that these represent the micro-
organisms that were isolated at the time of autopsy. 

Bacteriologic characteristics 

Corynebacterium pyogenes is a pleomorphic gram-positive bacillus that, 
when grown in thioglycollate medium, is usually coccoid in shape. I t is 
characteristically nonmotile and is the only Corynebacterium that is cata-
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Fig. 1. Roentgenogram (eight days before death) shows dense alveolar infdtrate and fi-
brosis in lower lung lobes. 

lase-negative. It grows well on blood agar, plienylethyl alcohol agar, and 
chocolate agar. It does not grow on MacConkey agar, and on Mueller-
Hinton agar it produces a poor and slow growth, making antimicrobial sus-
ceptibility tests by the disk method impractical. It grows both aerobically 
and anaerobically, and it also has a wide temperature range that includes 
room temperature. On blood agar, it produces a small zone of beta hemoly-
sis that has been described® as a "soft" type of beta hemolysis. 

On subcultures and especially in thioglycollate medium, coccal forms are 
common, representing perhaps 98 percent or more of the bacteria in a gram 
stain. In liquid media, beaded chains are quite common. Bizarre forms can 
also be seen, and these are especially abundant in gram stain from colonies 
grown on chocolate agar. 

Corynebacterium pyogenes is negative for catalase, oxidase, motility, 
urease, nitrate reduction, phenylalanine deaminase, and indole production. 
Gelatinase production, though negative in some human pathogenic strains 
(as in the case we report), is apparently positive in the majority of animal 
pathogenic strains.5' 8 Corynebacterium pyogenes produces acid from dex-
trose, maltose, sucrose, and lactose. It does not produce acid from mannitol, 
inulin, inositol, or dulcitol. T h e strain we isolated produced acid from 
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Fig. 2. Histologic section of lung shows extensive interstitial fibrosis, bronchiolar and 
alveolar dilatation, inflammatory and giant ccll infiltrate, and general destruction of 
pulmonary architecture. Hematoxalin-eosin stain; magnification X 65. 

Fig. 3. Histologic section of lung shows bacillary and coccoid bacteria in distorted alveolar 
space. Brown-Brenn stain; magnification X 200. 
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Table 2 .—Carbohydrate fermentat ion characteristics of 
Corynebacterium pyogenes presented in publications 

Bergey's 
Vega and Ballard, Manual of 

Gavan Upsher, Chlosta Deter-
(Cleveland and and minative 

Clinic) Seely3 others5 Bacteriology8 Roberts6 

Carbohydrate (1970) (1947) (1970) (1957) (1968)* 

Reactions 

Dextrose + + + + 100% 
Maltose + + + N o data 61% 
Sucrose + + + + 44% 
Lactose + + + + 79% 
Raffinose + N o data N o data — 0% 

(delayed) 
Salicin + N o data — — 0% 
Dulcitol — No data N o data N o data 0% 
Inositol — N o data N o data N o data 21% 
Inulin — N o data N o data — 0% 
Mannitol — — N o data — 10% 

* Percentages in this column represent positive results of 100 animal strains. 

raffinose and salicin, whereas all an imal pathogenic strains repor ted by 
Rober ts 6 did no t f e rment those carbohydrates. ( T a b l e 2.) 

If gram stains are no t pe r fo rmed f r o m surface colonies, this bacter ium can 
easily be misidentif ied as a gram-positive coccus tha t will then be classified 
as a Streptococcus, beta hemolytic, not G r o u p A or D (Fig. 4). I t is impor-
tant to note tha t Chlosta and associates6 state tha t the present classification 
of Corynebacterium pyogenes is apparent ly insecure and tha t some authors 
believe tha t it should be placed in the genus Streptococcus, since it is cata-
lase-negative, it has a large p ropor t ion of coccoid forms, and the chemical 
composit ion of the cell wall hydrolysates is similar to tha t of streptococci. 
I n fact, fo rmamine extracts of Corynebacterium pyogenes react wi th several 
G r o u p G streptococcal antisera.0 

W h e n the organism has been correctly identified as a gram-positive bacil-
lus it can easily be dist inguished f rom the rest of the non-acid fast, non-
spore formers (Fig. 5). 

Summary 

W e have presented a case repor t of h u m a n infect ion d u e to Corynebac-
terium pyogenes. O n review of the l i terature, we have f o u n d tha t in only 
one instance was this organism implicated as lethal in man , and tha t was 
the case of the shepherd in France in 1939 when ant imicrobia l agents were 
no t generally available. I n some instances, the infect ion appears to be of the 
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Gram-Positive Cocci 
(Streptococcus, Staphylococcus, Diplococcus pneumoniae) 

Catalase - Catalase + 

Beta hemolytic alpha or gamma hemolytic Coag 
7 1 

Susceptible 

6 . 5 % N O C L 

or SF broth 
Staphylococcus Staphylococcus 

aureus epidermidis 

No growth 

Group A beta 
hemolytic streptococci* 

I 
Bile solubility or 

Optochin susceptibility 

6.5% NaCI 
or SF broth 

Group D streptococci 
(Enterococcus) 

No growth 
Diplococcus 

pneumoniae 
Non Group D 

alpha or gamma hemolytic 
streptococci' 

Group D beta Non Group A or D 
hemolytic streptococci* beta hemolytic 
(Enterococcus)' streptococci' 

'The Lancefield grouping may be confirmed by Lancefield precipitin test or fluorescent antibody test with group 
specific antisera. 

Fig. 4. Schcme for the identification of gram-positive cocci. 

Non-acid fast, non-spore forming, gram-positive rods 

Negative -

Nonmotile -Mot i le 

Positive 

Nonmotile I Motile 

Corynebacterium pyogenes 

Lactobacillus sp. ' 

Erysipelothrix sp. " 

Lactobacillus sp. 
(rare) 

Corynebacterium sp. Listeria monocytogenes 

Corynebacterium sp. 

(plant pathogens) 

* Lactobacillus and Erysipelothrix can easily be differentiated from 

Corynebacterium pyogenes by other biological characteristics B 

Fig. 5. Scheme for the identification of non-acid fast, non-spore forming, gram-positive 
rods. 
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oppor tunis t ic type, though cases repor ted by Laufe 4 seem to have h a d an 
epidemic-like origin. 

Practically all affected pat ients have shown a highly atypical infect ious 
picture , wi th lit t le or no fever and a no rma l or only slightly elevated leuko-
cyte count . Quant i ta t ive immunog lobu l in electrophoresis has been per-
formed on sera of only two of the pat ients affected, the pa t ien t in the recent 
case repor ted by Chlosta and associates5 and the pa t i en t whose case we re-
por ted ; in bo th instances, results were wi th in no rma l limits. 

W e can offer no conclusions as to why some of the infections have re-
sponded well to ant ibiot ic t reatment , while others have no t responded at 
all. W e postula te t ha t this common pa thogen in animals, Corynebacterium 
pyogenes, produces infect ion in m a n m u c h more commonly t h a n antici-
pated . I ts streptococcus-like propert ies probably mask its identif icat ion in 
clinical microbiology laboratories where only mater ia l of h u m a n origin is 
analyzed. 

A d d e n d u m 

O n studying this case, we were s t imulated to review the recent records of 
our microbiology laboratory and we f o u n d a case of subacute bacterial endo-
carditis also caused by Corynebacterium pyogenes. 
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