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SUMMARY

Since its development in 1988. a serologie typing scheme for Xanthomonas
maltophilia, based on 31 O antigens, has been successfully used to serotype isolates
involved in nosocomial outbreaks in the United States. To determine if this
serotyping scheme would be useful in typing X. maltophilia isolates from world-
wide sources, we obtained additional isolates from 10 countries; of 900 isolates
tested, 795 (88-3%) were typable. In order of predominance, the three most
common serotypes were 10. 3 and 19. These three serotypes were most frequently
associated with respiratory and blood isolates. This serotvping system is useful
as an epidemiologic screening method for universal typing of outbreaks of
X. maltophilia infections.

INTRODUCTION

Xanthomonas maltopkilia has emerged as an important nosocomial pathogen in
recent years [1-3]. Isolation of A. maltophilia is increasing in frequency [4-6], and
strains are often resistant to many commonly used antibiotics [1, 7-12]. X.
maltopkilia. generally considered to be an opportunistic nosocomial pathogen, is
most commonly isolated from immunocompromised patients who have had prior
antimicrobic therapy, or undergone surgical procedures, respiratory tract
intubation, or urinary tract catherization.

Since its development in 1988, a serologie classification scheme, based on 31 O
antigens [13], has been used to type A', maltophilia isolates, involved in nosocomial
infections, submitted to the Centers for Disease Control from sources in the United
States. This report describes the results of serologie reactions of 900 clinical and
environmental isolates of X. maltophilia received from world-wide sources to
determine if these antisera would be useful in typing X. maltophilia isolates from
locations throughout the world.

* Correspondence and reprint requests: B. Schable. Xosocomial Pathogens Laboratory
Branch. Centers for Disease Control. Mailstop GOT, Atlanta, Georgia 30333.

Use of trade names is for identification only and does not imply endorsement by the Public
Health Service or by the U.S. Department of Health and Human Services.
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MATERIALS AND METHODS

Cultures
Three hundred and eight strains of X. maltophilia were obtained from 10

countries: France. Canada. England. Belgium. Spain. Germany, the Netherlands,
New Zealand, Japan, and Finland, and 592 isolates submitted to the Centers for
Disease Control from US sources were serotyped. Of these 900 strains. 772 were
from human and 60 were from environmental sources; the sources of 70 strains
were unavailable. These strains included epidemic and endemic infections. The
identification of all isolates was confirmed by using conventional biochemical
methods.

Serotyping
Serotyping of X. maltophilia isolates was performed as previously described

[13]. Briefly, isolates were harvested by centrifugation (1126 g) after 18-24 h
incubation with shaking at 32 °C in veal infusion broth (Difco Laboratories,
Detroit, Michigan). The cell sediment was resuspended in 2 ml of 0-01 M phosphate-
buffered saline (pH 7-2) and then vortexed; next, the suspension was placed in
flowing steam (100 °C) for 2 h. cooled, and then remixed. Slide agglutination was
performed with the cell suspension adjusted to approximately a No. 8 McFarland
standard. One drop of antigen suspension was added to single drops of each of the
31 antisera. The slide was rocked back and forth for 1 min and then examined for
evidence of agglutination.

Statistical methods
The x2 a n d P value were calculated using Epi Info Version 5 [14].

RESULTS
Overall, 795 of the 900 (88-3 %) of all isolates could be assigned to a specific 0

group (Table 1). Seventy-six (8-4%) strains did not agglutinate in the 31 antisera.
Eleven (1-2%) could not be typed because they autoagglutinated. Eighteen
(2-0%) agglutinated in two or more antisera (polyagglutination). Distribution of
X. maltophilia isolates by site was as follows (%): respiratory, 37-0; blood, 15-1:
wound, 11-4; urine, 9-3; environmental, 6-7; body fluid. 2-1; stool, 11: ear. 11 ;
eye, 0-3; unknown, 7'8; and miscellaneous, 8-0. The most prevalent serotype was
10 (23-6%), followed by serotypes 3 (11-6%) and 19 (10-9%). Serotypes 10. 3. 19.
8 and 13 were the five predominant serogroups and represented 55-5% of the
isolates tested. For serogroups 10 and 19. respiratory isolates comprised a
majority of the specimens. Serogroup 3 isolates were about evenly divided among
respiratory and blood isolates. No isolates agglutinated in antiserum from
serogroup 11. More data are needed to determine if differences in specimen source
distribution account for some of the differences in serotype distribution.

A serologic trend, associated with serogroup 10, has been recognized in hospital
outbreaks in the United States (117/151 v. 61/263. xl [Vates unconnected] =
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41-832. P value < 0-0001); 56-3% of these strains were isolated from respiratory
tract specimens. Xo other serologic trends with respect to country were noted.

DISCUSSION
Xanthomonas maltophilia is frequently isolated from clinical specimens [15, 16]

and has an emerging role in nosocomial infections [1-6. 12]. Recently, a rapid and
simple screening method to assist in epidemiologic characterization of X.
maltophilia was developed [13]. This serotyping scheme has been successfully used
to help evaluate strains implicated in nosocomial outbreaks in the United States
(unpublished observations) [17]. All of the serologic studies, however, have been
done on isolates submitted to CDC from sources within the United States. It was
unclear whether or not this typing system would be effective on isolates from
international sources.

Of all X. maltophilia isolates tested, 88-3 % were typable, indicating that X.
maltophilia throughout the world share similar antigens. Relatively low rates of
autoagglutination and polyagglutination were noted. However, the rate in the
'non-typable' category is significant and may indicate that other antigen types of
X. maltophilia exist and that appropriate antisera should be developed to enable
a more world-wide approach to serologic characterization.

Results from our study indicate that serotypes 10. 3, and 19 are the most
common world-wide serogroups and are most often found in respiratory and blood
specimens.

In our experience, serotyping of X. maltophilia is an effective epidemiologic
screening method. Additionally, we have shown that groups of strains of the same
serotype can be further characterized into distinct subgroups by multilocus
enzyme electrophoresis (MEE) [17]. The availability of more than one epidemio-
logic typing method will make it easier to identify the source of at least some
outbreaks caused by X. maltophilia. Until MEE or molecular epidemiologic
techniques become more routinely available, serology is the method of choice for
the initial screening of suspected nosocomial isolates of A', maltophilia.
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