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We describe a case of peritonitis with isolation of a group JK corynebacterium
from the peritoneal effluent in a patient undergoing continuous ambulatory
peritoneal dialysis and treated with corticosteroids. Therapy with intraperitoneal
vancomycin resulted in a rapid eradication of the organism. However, only 1
month after discontinuation of the 26-day therapy, a second episode of peritonitis
with JK corynebacterium occurred. After vancomycin was restarted, the orga-
nism disappeared again from the peritoneal fluid, but the patient died a few days
later from heart failure apparently unrelated to the infection. Some authors have
mentioned the isolation of diphtheroids (without further identification) from
peritoneal effluent of continuous ambulatory peritoneal dialysis patients, but to
our knowledge, this is the first report of peritonitis associated with JK corynebac-
terium, an opportunistic organism that must be differentiated from other coryne-
bacteria.

Peritonitis is still the main complication of
continuous ambulatory peritoneal dialysis
(CAPD). A great variety of organisms have been
isolated from peritoneal effluent: Staphylococ-
cus epidermidis (30 to 40% of cases), Staphylo-
coccus aureus (7 to 20%), Streptococcus spp.
(about 10%), diphtheroids (0 to 6%), gram-nega-
tive bacteria (25 to 30%), anaerobic organisms
(about 5%), and fungi (0 to 6%, usually Candida
spp.). With the improvement of laboratory tech-
niques, the incidence of culture-negative epi-
sodes has dropped to a level of 4 to 20% (6, 10,
14, 17, 19, 22). It is believed that the majority of
these negative cultures are due to technical
failures and that sterile peritonitis is exceptional.
Nevertheless, some authors have suggested the
possible occurrence of rupture of a sterile ab-
scess (1), presence of endotoxins (18), or chemi-
cal peritonitis (4).
The recovery of uncommon organisms in

CAPD peritonitis has been documented (2, 3, 5,
9, 20, 24). We describe here the first case with
isolation of a group JK corynebacterium from
the peritoneal effluent. An important character-
istic of this organism is its resistance to most
antibiotics currently used.
Case report. Our patient, a 77-year-old wom-

an, was treated by CAPD beginning in February
1981 for an end-stage renal failure caused by
chronic pyelonephritis. She also suffered from
severe atherosclerosis, hypertension, and isch-
emic cardiomyopathy. From December 1981,

she received 30 mg of hydrocortisone per day for
idiopathic hypercalcemia resistant to parathy-
roidectomy (11). During her first year on CAPD,
she presented two episodes of peritonitis. One
was caused by S. aureus. The second was
associated with a mixed flora (Escherichia coli,
Morganella morganii, Bacteroides fragilis, and
Candida albicans). Treatment by intraperitoneal
cefamandole and gentamicin and oral ketocona-
zole resulted in a rapid disappearance of bacte-
ria; C. albicans persisted. The intraperitoneal
catheter was removed without trying any further
treatment. Oral ketoconazole was continued,
and the patient recovered quickly. After un-
eventful hemodialysis from February to April
1982, CAPD was restarted. Rapidly thereafter, a
new episode of peritonitis was diagnosed. Cul-
tures remained negative. An initial intraperito-
neal trimethoprim-sulfamethoxazole treatment
was followed by a course of intraperitoneal
cefamandole, with prophylactic oral nystatin,
resulting in a clinical and biological cure.
On 1 July 1982, the patient was admitted again

with peritonitis. She complained of abdominal
pain, she was afebrile, and a rebound phenome-
non was present; the peritoneal effluent was
cloudy and contained 1,900 leukocytes per ,ul,
but Gram stain and culture were negative. After
a report of Streptococcus faecalis isolation from
a peritoneal catheter connection (probably a
contaminant since effluent cultures were nega-
tive), ampicillin (200 mg/liter of dialysate) was
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started. Oral ketoconazole (200 mg per day) was
given prophylactically. Despite a progressive
decrease of leukocytes in the peritoneal effluent
to a level of 47 per [lI on 15 July, she still
complained of abdominal pain, and peritoneal
irritation signs persisted. Tobramycin (15
mg/liter of dialysate) was then started. In the
following days, abdominal pain and peritoneal
irritation disappeared. Nevertheless, the leuko-
cyte count of the effluent rose gradually to 560
per ,ul on 23 July. From 15 to 23 July, multiple
colonies of a diphtheroid, identified as a group
JK corynebacterium, grew from six of seven
peritoneal fluid samples. Gram stains remained
always negative.

Since the clinical condition seemed to im-
prove, treatment was not changed at first. Later,
the condition of the patient worsened, with
progressive reappearance of peritoneal irritation
without fever. On 23 July, vancomycin (15
mg/liter of dialysate) was started with continua-
tion of ketoconazole. After 24 h, the peritoneal
fluid still yielded a few colonies of JK coryne-
bacterium, but after 48 h, it was sterile. The
leukocyte count declined gradually to 30 per ,l 5
days later.
The patient improved very quickly and was

discharged. Vancomycin was continued for 26
days. One month after stopping this therapy, the
patient was readmitted. She complained of ab-
dominal pain, peritoneal effluent was cloudy and
contained 870 leukocytes per RI, and Gram stain
was negative. Multiple JK corynebacterium col-
onies grew from this sample. Vancomycin was
immediately restarted. Signs and symptoms
once more disappeared quickly. Two days later,
the peritoneal effluent was clear (30 leukocytes
per pu) and sterile. Nevertheless, 5 days after
admission the patient died from heart failure
apparently not related to the peritonitis.

Microbiological studies. The organism was iso-
lated from seven different samples of peritoneal
effluent during the first episode and once during
the second episode. Gram stain of effluent sam-
ples was never positive. Peritoneal fluid was
inoculated on sheep blood agar supplemented
with X and V factors and New York City
medium incubated under 5% C02, on Mac
Conckey agar, mannitol salt agar, Sabouraud
agar and thioglycolate broth incubated aerobi-
cally, and on blood agar and cooked meat broth
incubated anaerobically. The only medium that
yielded visible growth of JK corynebacterium
was the supplemented blood agar (on subcul-
tures, the growth was identical on ordinary
blood agar): after 48 h, multiple discrete pinpoint
whitish colonies appeared. A hurried observer
could easily miss these and report the cultures as
negative. In fact, this probably occurred with
one of our specimens, reported as negative

during a weekend, whereas specimens taken
days before and after were positive. The Gram
stain showed small gram-positive coccoid rods
with a tendency to agglomerate in clusters. This
organism was catalase positive and not motile. It
did not reduce nitrate. Urease was negative, and
o-nitrophenyl-3-D-galactopyranoside was not
hydrolyzed. Heavy growth occurred on bile
esculin agar without hydrolysis of esculin.
Acidification of glucose and maltose occurred
after 3 days in peptone water supplemented with
sterile horse serum. Xylose, mannitol, lactose,
and sucrose were not acidified.

In vitro susceptibility tests to antimicrobial
drugs were strictly similar for isolates from the
first and second episodes: disk susceptibility
tests on Mueller-Hinton agar supplemented with
5% sheep blood demonstrated resistance to pen-
icillin, ampicillin, oxacillin, carbenicillin, cefa-
zolin, cefamandole, cefuroxime, cefotaxime,
clindamycin, erythromycin, chloramphenicol,
gentamicin, and amikacin and susceptibility to
tetracyclines and vancomycin. Results for the
combination trimethoprim-sulfamethoxazole
were not interpretable. Minimal inhibitory con-
centrations (MIC) were determined in Mueller-
Hinton broth supplemented with 25% sterile
horse serum and 1% Tween 80 to support suffi-
cient growth of the organisms; for trimethoprim-
sulfamethoxazole testing, 5% lysed horse blood
was added as well.

Results were as follows, with all concentra-
tions given in milligrams per liter: ampicillin,
MIC > 200, minimal bactericidal concentration
(MBC) > 200; doxycycline, MIC = 3.125, MBC
> 200; vancomycin, MIC = 0.195, MBC = 0.39;
trimethoprim-sulfamethoxazole, MIC > 10 and
> 200 (respectively), MBC > 10 and > 200
(respectively); ketoconazole, MIC = 200, MBC
> 400.

Conclusions. Although corynebacteria are
generally contaminants, group JK corynebacte-
rium has been associated with severe infections:
sepsis and soft tissue infections, particularly in
immunosuppressed patients (12, 15, 16, 23, 26,
29), and endocarditis, frequently on prosthetic
heart valves (8, 21, 28). This organism can be
distinguished from other corynebacteria by its
slow growth and distinctive biochemical reac-
tions (7, 25). The majority of group JK coryne-
bacteria are characterized by multiple resistance
to antibiotics. Prevalence studies (13, 27) of JK
corynebacteria on the skin demonstrated their
low frequency in a normal population but
showed their common occurrence in patients
treated with broad-spectrum antibiotics. Thus,
our patient might have carried the organism on
her skin and consequently contaminated her
peritoneal fluid during manipulations, resulting
in the development of peritonitis. The presence
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of foreign material (silicone dialysis catheter) in
her abdomen and her altered immune response
(corticosteroid treatment and the renal failure
state itself) are additional factors predisposing
her for the development of opportunistic infec-
tions. The organism was isolated for the first
time when the patient had been under antibiotic
treatment for 15 days for an episode of culture-
negative peritonitis (we do not consider the
isolation of S. faecalis from the catheter connec-
tion as significant). Nevertheless, a JK coryne-
bacterium might have been present but missed in
the peritoneal effluent sample at the admission
of the patient on 1 July, in which case the patient
had a primary peritonitis with a JK corynebacte-
rium susceptible to tobramycin, since this antibi-
otic resulted in an initial amelioration. Later, a
resistant mutant could have been selected. It is
more likely, however, that the organism was
selected on the skin of the patient during antibi-
otic treatment and resulted in a suprainfection.
The infection in September associated with

JK corynebacterium might have been a relapse
as well as a second infection. It was unexpected
since the vancomycin treatment given for 26
consecutive days must be considered appropri-
ate. Indeed, vancomycin is the antibiotic of
choice for JK corynebacterium infections (25),
and the MIC of vancomycin for our isolates was
very low.
A recent study of vancomycin pharmacokinet-

ics in CAPD patients (13) showed that vancomy-
cin must be administrated intraperitoneally for
peritonitis treatment; vancomycin given intrave-
nously resulted in unpredictable peritoneal lev-
els. In our patient, definitive cure could perhaps
only have been achieved by concomitant remov-
al of the peritoneal catheter.

This report outlines the need for distinguish-
ing JK corynebacterium from other diphthe-
roids. This opportunistic pathogen is resistant to
the commonly used antibiotics in CAPD perito-
nitis, cephalosporins and aminoglycosides.

We thank Robert E. Weaver, Special Bacteriology Section,
Centers for Disease Control, Atlanta, Ga., for confirmation of
the identification of the group JK corynebacterium.

LITERATURE CITED

1. Alpert, B. E., V. W. Folkert, R. E. Longecker, and R. A.
Sherman. 1982. Acute sterile peritonitis. Nephron 30:187-
189.

2. Arfania, D., E. D. Everett, K. D. Nolph, and J. Rubin.
1981. Uncommon causes of peritonitis in patients under-
going peritoneal dialysis. Arch. Intern. Med. 141:61-64.

3. Band, J. D., J. I. Ward, D. W. Fraser, N. J. Peterson,
V. A. Silcox, R. C. Good, P. R. Ostroy, and J. Kennedy.
1982. Peritonitis due to Mycobacterium chelonei-like or-
ganism associated with intermittent chronic peritoneal
dialysis. J. Infect. Dis. 145:9-17.

4. Binswanger, U., F. Bammatter, G. Keusch, M. Schiffi, and
M. Koller. 1979. Chemical peritonitis during chronic am-

bulatory peritoneal dialysis? p. 238-244. In M. Legrain
(ed.), Continuous ambulatory peritoneal dialysis. Ex-
cerpta Medica, Amsterdam.

5. Byrd, L. H., L. Anama, M. Gutkin, and H. Chmel. 1981.
Bordetella bronchiseptica peritonitis associated with con-
tinuous ambulatory peritoneal dialysis. J. Clin. Microbiol.
14:232-233.

6. Chan, M. K., R. A. Bailiod, P. Chuah, P. Sweny, M. J.
Raftery, and Z. Varghese. 1981. Three years' experience
of continuous ambulatory peritoneal dialysis. Lancet
i:1409-1412.

7. Coyle, M. B., and L. S. Tompkins. 1980. Corynebacteria,
p. 131-138. In E. H. Lennette, A. Balows, W. J. Hausler,
Jr., and J. P. Truant (ed.), Manual of clinical microbiolo-
gy, 3rd ed. American Society for Microbiology, Washing-
ton, D.C.

8. Davis, A., M. J. Binder, J. T. Burroughs, A. B. Miller,
and S. M. Finegold. 1964. Diphtheroid endocarditis after
cardiopulmonary bypass surgery for the repair of cardiac
valvular defects, p. 643-656. Antimicrob. Agents Chemo-
ther. 1963.

9. De Santo, N. G., and P. G. Altucci. 1976. Actinomyces
peritonitis associated with dialysis. Nephron 16:236-239.

10. Fenton, S., G. Wu, D. Cattran, A. Wadgymar, and A. F.
Allen. 1981. Clinical aspects of peritonitis in patients on
CAPD. Peritoneal Dialysis Bull. 1(Suppl.):S4-S7.

11. Fuss, M. J., P. J. Bergmann, J. Verbanck, D. Verbeelen,
and J. L. Van Herweghen. 1982. Unexplained hypercalce-
mia in maintenance haemodialysis: control by small dos-
ages of prednisolone. Arch. Intern. Med. 142:1041-1042.

12. Gill, V. G., C. Manning, M. Lamson, P. Woltering, and
P. A. Pizzo. 1981. Antibiotic-resistant group JK bacteria
in hospitals. J. Clin. Microbiol. 13:472-477.

13. Glew, R. H., R. A. Pavuk, A. Shuster, and H. J. Alfred.
1982. Vancomycin pharmacokinetics in patients undergo-
ing chronic intermittent peritoneal dialysis. Int. J. Clin.
Pharm. Ther. Toxicol. 20:559-563.

14. Gokal, R., J. M. Ramos, D. M. A. Francis, R. E. Ferner,
T. H. J. Goodship, G. Proud, A. J. Bint, M. K. Ward, and
D. N. S. Kerr. 1982. Peritonitis in continuous ambulatory
peritoneal dialysis. Lancet ii:1388-1391.

15. Gronemeyer, P. D., A. S. Weissfeld, and A. C. Sonnen-
wirth. 1980. Corynebacterium group JK bacterial infec-
tion in a patient with an epicardial pacemaker. Am. J.
Clin. Pathol. 74:838-842.

16. Hande, K. R., F. G. Witebsky, M. S. Brown, C. B. Schul-
man, S. E. Anderson, Jr., A. S. Levine, J. D. MacLowry,
and B. A. Chabner. 1976. Sepsis with a new species of
corynebacterium. Ann. Intern. Med. 85:423-426.

17. Hemmeloff-Andersen, K. E., and H. J. Kolmos. 1981. In-
fectious peritonitis. The main complication of intermittent
peritoneal dialysis. Int. J. Artif. Organs 4:281-285.

18. Karanicolas, S., D. G. Oreopoulos, S. Izatt, A. Shimizu,
R. F. Manning, H. Sepp, G. A. de Veber, and T. Darby.
1977. Epidemic of aseptic peritonitis caused by endotoxin
during chronic peritoneal dialysis. N. Engl. J. Med.
296:1336-1337.

19. Knight, K. R., A. Polak, J. Crump, and R. Maskell. 1982.
Laboratory diagnosis and oral treatment of CAPD perito-
nitis. Lancet ii:1301-1304.

20. Moulsdale, M. T., J. M. Harper, and G. N. Thatcher.
1981. Fungal peritonitis: complication of continuous am-
bulatory peritoneal dialysis. Med. J. Aust. 1:88.

21. Murray, B. E., A. W. Karchmer, and R. C. Moellering.
1980. Diphtheroid prosthetic valve endocarditis. Am. J.
Med. 69:838-848.

22. Nolph, K. D., B. Prowant, M. I. Sorkin, and H. Gloor.
1981. The incidence and characteristics of peritonitis in
the fourth year of a continuous ambulatory peritoneal
dialysis program. Peritoneal Dialysis Bull. 1:50-53.

23. Pearson, T. A., H. G. Braine, and H. K. Rathbun. 1977.
Corynebacterium sepsis in oncology patients. J. Am.
Med. Assoc. 238:1737-1740.

24. Pepersack, F., M. D'Haene, C. Toussaint, and E. Schou-
tens. 1982. Campylobacterjejuni peritonitis complicating

VOL. 18, 1983



1014 NOTES J. CLIN. MICROBIOL.

continuous ambulatory peritoneal dialysis. J. Clin. Micro-
biol. 16:739-741.

25. Riley, P. S., D. G. Hollis, G. B. Utter, R. E. Weaver, and
C. N. Baker. 1979. Characterization and identification of
95 diphtheroid (group JK) cultures isolated from clinical
specimens. J. Clin. Microbiol. 9:418-424.

26. Stamm, W. E., L. S. Tompkins, K. F. Wagner, G. W.
Counts, E. D. Thomas, and J. D. Meyers. 1979. Infection
due to Corynebacterium species in marrow transplant
patients. Ann. Intern. Med. 91:167-173.

27. Tompkins, L. S., F. Juffali, and W. E. Stamm. 1982. Use

of selective broth enrichment to determine the prevalence
of multiply resistant JK corynebacteria on skin. J. Clin.
Microbiol. 15:350-351.

28. Van Scoy, R. E., S. N. Cohen, J. E. Geraci, and J. A.
Washington II. 1977. Coryneform bacterial endocarditis.
Mayo Clin. Proc. 52:216-219.

29. Young, V. M., W. F. Meyers, M. R. Moody, and S. C.
Schimpff. 1981. The emergence of coryneform bacteria as
a cause of nosocomial infection in compromised hosts.
Am. J. Med. 70:646-650.


