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To determine the prevalence of Corynebacterium group D2 and JK organisms on the skin of different types
of patients, 200 hospitalized subjects, half of them admitted to a university hospital and the others in a chronic
care institution, were surveyed. Samples were taken from the axilla, groin, and abdominal wall. Corynebac-
terium group D2 and JK organisms were isolated from at least one of the three skin sites in both groups of
patients. Only five patients harbored groups D2 and JK at the same time but at different skin sites. The rate
of colonization by group D2 organisms was higher in females (43.3%) than in males (17.7%); on the contrary,
group JK organisms were isolated more frequently from males (32.1%) than from females (13.5%). All these
differences were statistically significant. Corynebacterium group D2 and JK organisms are widely distributed on
the skin of hospitalized patients, and the prevalence is sex related.

Groups D2 and JK of the coryneform bacteria are com-
mnonly found on skin and mucous membranes. They are
highly resistant to most antimicrobial agents (2, 6-8, 12-14).
Group JK organisms have been isolated in cases of bactere-
mia, cutaneous infections at intravenous-catheter-entry
sites, and pneumonia in immunocompromised hosts (3, 5, 7,
13, 14). These organisms may be acquired by nosocomial
spread or from endogenous sources (3-5). On the other
hand, the medical significance of group D2 has been recog-
nized only recently, mainly in reports of urinary tract
infections (1, 9). Groups D2 and JK have different biochem-
ical characteristics, and the urease produced by the former
may play a role in its pathogenicity (10, 11). The epidemiol-
ogy of infections with D2 organisms is not well known, and
most reported cases have involved patients clearly at risk of
infection because of urologic manipulation. Since most uri-
nary tract infections are caused by microorganisms harbored
by the patients, we hypothesized that Corynebacterium
group D2 could be a common skin colonizer which under
favorable conditions could produce such infections.

In this study, we determined the prevalences of coryne-
form group D2 and JK organisms that colonized the healthy
skin of patients admitted to two different hospitals.

(Parts of this work were presented previously [F. Soriano,
J. L. Rodriguez-Tudela, J. M. Aguado, and R. Fernandez-
Roblas, Program Abstr. 27th Intersci. Conf. Antimicrob.
Agents Chemother., abstr. no. 107, 1987].)

Study population. Two hundred hospitalized patients, half
of them admitted to a university hospital and the others in a
chronic care institution, were sampled. In the first institution
the patients surveyed were in four different wards (urology,
hematology, oncology, and internal medicine). In the second
institution, patients were in three different wards located on
different floors. Each ward was attended by different nurses
and ancillary personnel. All the subjects gave informed
consent, were sampled only once, and were evaluated by
means of a clinical protocol that collected information con-
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cerning age, sex, underlying diseases, and length of hospi-
talization. A patient was considered to be immunosup-
pressed when hematologic malignancies were present or
when the patient underwent sustained treatment with immu-
nosuppressive drugs or steroids.
Sampling technique. Axilla, groin, and abdominal wall

(periumbilical) areas from hospitalized patients were cul-
tured by using contact plates (25 cm2) containing Mueller-
Hinton agar (Difco Laboratories, Detroit, Mich.) supple-
mented with 100 ,ug of ticarcillin (Beecham Pharmaceuticals,
Brentford, United Kingdom), 64 pg of cefazolin (EH Lilly &
Co., Indianapolis, Ind.), and 200 ,ug of flucytosine (Roche
Laboratories, Nutley, N.J.) per ml and 5% human blood. All
the plates were incubated at 35°C for 72 h.
Organism identification. Representative colonies were

stained with Gram stain, and biochemical characterization of
the isolates was performed as previously described (7).
Data analysis. The data were compared by using Student's

t test to analyze the prevalence of group D2 organisms in
both institutions. For the rest of the comparisons, x2 tests
with Yates' correction were used.
The characteristics of the populations surveyed are shown

in Table 1. Table 2 shows the prevalences of skin coloniza-
tion by coryneform group D2 and JK organisms in the
patients. When these microorganisms were isolated from a
patient in more than one sample, only one isolate was
considered for the analysis. Coryneform group D2 and JK
organisms were isolated from patients in both hospitals.
Group D2 organisms were isolated more often in patients
hospitalized in the chronic care institution than in patients in
the university hospital (37 versus 25%), although our data
cannot prove such results to be statistically significant (P =
0.08). Group JK organisms were isolated at similar rates
from patients in the university hospital and chronic care
institution (23.5 and 20%, respectively). Only five patients
(three females and two males) harbored group D2 and JK
organisms at the same time but at different skin sites. There
was no difference in the frequencies of colonization by group
D2 and JK organisms in relation to age or immunosuppres-
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TABLE 1. Characteristics of populations surveyed for skin colonization by Corynebacterium groups D2 and JK

Length of
No. of subjects Age (yr) No. with hospitalization when

Population immunosuppression surveyed (days)
Total Male Female Range Mean Range Mean

University hospital 100 47 53 13-88 58.6 20 1-74 18.5
Chronic care institution 100 49 51 24-93 71.5 1 2-1,824 534

sion, the latter circumstance being infrequently found in our
patients, especially at the chronic care institution.

Coryn'ebacterium group D2 organisms were isolated at
higher rates from females than males at the university
hospital (39.6 and 8.5%; P < 0.001) and in the chronic care
institution (47.1 and 26.5%; P < 0.05). Conversely, Coryne-
bacterium group JK organisms were isolated at higher rates
from males than females at the university hospital (43.7 and
11.3%; P < 0.001) and in the chronic care institution,
although in the latter the difference was not statistically
significant (24.5 and 15.7%; P = 0.3). The prevalences of D2
and JK organisms in both institutions considered as a whole
were also sex related, group D2 being more prevalent in
females (43.3%) than in males (17.7%). The opposite was
observed with group JK, being more prevalent in males
(32.1%) than in females (13.5%); all these differences were
statistically significant (P < 0.01).
There was no clear increase in colonization of patients

with D2 and JK organisms during hospitalization. At the
chronic care institution, patients who had been hospitalized
for between 6 and 24 months had a higher prevalence of skin
colonization by group D2 and JK corynebacteria (69.2%)
than those hospitalized for Ô to 6 months (40.5%) or more
than 24 months (46.5%) (P < 0.05). The rates of skin
colonization by group D2 and JK organisms were very
different neither between patients admitted to the two hos-
pitals (44 versus 53%) nor among the different wards, except
in one ward of the chronic care institution where a rate of
colonization of 92.9% was found. In this ward, we did not
find any factor (age, sex, underlying disease, or imimunosup-
pression) which could explain such a difference.
Coryneform group D2 and JK organisms were isolated

from the groin more often than from the axilla or abdominal
wall (Table 3). The mean of positive cultures by patient
ranged from 1.5 to 1.86.

Discussion. The prevalences of coryneform groups D2 and
JK among our patients were 44 and 53% for those admitted

to the university hospital and chronic care institution, re-
spectively. The prevalence of JK was 20%, lower than that
reported by others, who did not investigate group D2 (4). On
the other hand, a prevalence of the former microorganisms
of 12 to 15.7% among healthy controls has been reported (3,
4), but it is difficult to make comparisons between the rates
of colonization in hospitalized patients and healthy individ-
uals since most studies are not age matched. Nevertheless,
we did not find any relationship between rate of colonization
and age.
Our data show very few differences between the rates of

colonization by group fl2 and JK organisms in patients
admitted to the two different hospitals other than a trend
toward a higher prevalence of group D2 at the chronic care
institutions (37 versus 25%).
Only 5 of the 97 patients colonized by group D2 or JK

organisms harbored both microorganisms at the same time
but at different skin sites. Thus, the presence of one of these
organisms seems to exclude the other.
Our data suggest that immunosuppressed patients are not

colonized more often by group D2 or JK organisms than
imnmunocompetent patients, but the number of immunosup-
pressed patients was too low for a definite conclusion to be
drawn. In addition, such a lack of correlation between
imtnunosuppression and colonization by group JK organ-
isms has been shown by others (3, 4). Nevertheless, clinical
infections by JK organisms are more common in patients
with malignancies or immiunosuppression (3-5, 13, 14), since
infections by D2 organisms are more frequent iii patients
with urological disorders (1, 9).

Corynebacterium group D2 was more prevalent in females
than in males in both institutions, the differences being
statistically significant. On the other hand, group JK was
more prevalent in; males than in females, although the
differences were statistically significant only for patients
admitted to the university hospital. This higher prevalence of
JK among males has also been shown by others (3, 4).

TABLE 2. Prevalence of Corynebacterium groups D2 and JK on healthy skin of hospitalized patients

Length of
No. of patients Age (yr) No. with hospitalization when

Population and organisms) immunosuppression surveyed (days)

Total Male Female Range Mean Range Mean

University hospital
D2 25 4 21 23-88 61.3 2 1-62 15.8
JKa 20 14 6 13-78 60.9 6 1-56 16
D2 and/or JKa 44b 18 26 13-88 60.7 8 1-62 16.1

Chronic care institution
D2 37 13 24 26-93 72.7 0 7-1,824 514.8
JK 20 12 8 35-87 68.9 1 7-1,458 564
D2 and/or JK 53C 23 30 26-93 70.0 1 7-1,824 537.8
a Data on group JK at the university hospital refer to 85 patients (with the first 15 patients, JK was not investigated).
b One patient harbored group D2 and JK organisms at the same time.
' Four patients harbored group D2 and JK organisms at the same time.
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TABLE 3. Prevalence of Corynebacterium groups D2 and JK in
hospitalized patients by skin site

No. of patients with indicated organism

Skin site University Chronic care

hospital institution

D2 JK D2 JK

Axilla 13 9 12 9
Groin 19 18 33 13
Abdominal wall 14 9 20 8

Considering patients from both hospitals as a whole, group
D2 was also more prevalent in females than in males (43.3
versus 17.7%) and group JK was more prevalent in males
than in females (32.1 versus 13.5%). All the differences were
statistically significant. Accordingly, the rates of coloniza-
tion by antibiotic-resistant corynebacteria (groups D2 and
JK) were not different between the sexes (42.7 and 53.8% for
males and females, respectively; P = 0.1). The former
percentage may have been higher if group JK had been
investigated in all males at the university hospital. As stated
in Table 2, in the first 15 patients studied in the university
hospital (all were males), group JK was not investigated.
Larson et al. (4) have shown that previous antimicrobial

treatment does not correlate with the isolation of antibiotic-
resistant corynebacteria from healthy skin. This parameter
was not evaluated in our survey, since most of our patients
were elderly with different underlying diseases which could
compel such treatment. Nevertheless, most of our isolates
were resistant to many antibiotics (2). The length of the
hospitalization period did not significantly contribute to the
prevalence of skin colonization by group D2 or JK organ-
isms. It is possible, however, that in one ward at the chronic
care institution a nosocomial spread of these microorgan-
isms occurred, since a very high prevalence was found
(92.8%).
The groin was the most frequent site of colonization by

group D2 and JK organisms. Since the perineum has been
another skin site more heavily colonized by JK organisms, it
has been hypothesized that the antibiotic resistance of this
organism may originate in the gastrointestinal tract and
subsequently spread to skin sites (4).

In summary, our study showed that skin colonization by
antibiotic-resistant corynebacteria (groups D2 and JK) in
hospitalized patients is equally prevalent in males and fe-
males but that each group has a sex-related affinity.
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