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Prevalence of Campylobacter-Associated Diarrhea Among Patients Infected with
Human Immunodeficiency Virus

Fransje Snijders, E. J. Kuijper, B. de Wever, From the Division of Infectious Diseases, Tropical Medicine and AIDS,
the Department of Medical Microbiology, and the Human RetrovirusL. van der Hoek, S. A. Danner, and J. Dankert

Laboratory, Academic Medical Center, University of Amsterdam,
Amsterdam, the Netherlands

We performed a cross-sectional study at an outpatient AIDS clinic to assess the prevalence
of Campylobacter species in stool specimens from 201 consecutive patients infected with human
immunodeficiency virus (HIV). We characterized campylobacters phenotypically and genetically by
using primers for the group of common species (i.e., C. jejuni, C. coli, C. lari, and C. upsaliensis)
and for most individual uncommon species. We performed cultures with use of a membrane filter
technique on nonselective blood agar and found that Campylobacter species were the most frequent
enteropathogenic bacteria: the organisms were recovered from 7 (16%) of 43 patients with diarrhea
and 5 (3%) of 158 patients without diarrhea (P Å .001). We isolated only one campylobacter
with use of conventional culture techniques on selective media. Phenotypic characterization of 10
campylobacter strains resulted in the misidentification of four isolates. C. upsaliensis was the most
frequently isolated species, followed by C. jejuni and C. coli. Two strains could not be identified
with the available primers. Two of 12 Campylobacter strains were resistant to erythromycin, and
two were resistant to ciprofloxacin. We conclude that Campylobacter species other than C. jejuni
can frequently be detected in the stools of HIV-infected patients and that these organisms could be
associated with diarrhea.

Diarrhea is an important clinical problem in HIV-infected There is no information on the prevalence of the uncommon
Campylobacter species (i.e., species other than C. jejunipatients. Most cases of bacterial diarrhea in both HIV-infected

patients and immunocompetent individuals are caused by simi- subspecies jejuni, C. coli, and C. lari, which together with
C. upsaliensis are considered common Campylobacter specieslar organisms; however, Campylobacter jejuni more frequently

causes diarrhea in HIV-infected patients [1]. The incidence of in this article in the feces of HIV-infected patients with or
without diarrhea. The enteropathogenicity of these uncommonC. jejuni infection among patients with AIDS (mean annual

incidence, 519 cases per 100,000 patients) is higher than that Campylobacter species is not known; however, C. jejuni sub-
species doylei, C. mucosalis, C. sputorum, C. concisus,in the healthy population (13.3 cases per 100,000 persons) [1].
C. hyointestinalis, and Helicobacter cinaedi have been isolated
from otherwise healthy adults and children with diarrhea [9–14].See editorial response by Quinn on pages 1114–7.

The objectives of our prospective study were to evaluate the
following factors: the bacteriologic causes of diarrhea in HIV-C. jejuni, Campylobacter coli and Campylobacter lari have
infected patients; the association of various Campylobacterbeen recognized as enteric pathogens [2]. C. jejuni and C. coli
species with diarrhea; the phenotypic and genetic characteris-can also cause prolonged diarrhea in HIV-infected patients [3,
tics of Campylobacter species recovered from patients with4]. The species Campylobacter upsaliensis has recently been
and without diarrhea; and the clinical characteristics of thedescribed, and it also appears to be an important cause of
patients with Campylobacter species in their feces.diarrhea [5]. C. upsaliensis is susceptible to the antimicrobial

agents incorporated in the selective media used for isolating
C. jejuni and C. coli [6]; and may not grow at 427C [7]. There- Patients and Methods
fore, other culture methods, in particular a membrane filter

Patients. The criteria for inclusion in this study were
method [8], are required for isolation of C. upsaliensis.

proven HIV infection and an age of §18 years. All patients
infected with HIV-1 were asked to submit a fresh stool speci-
men. The patients were also asked to complete a questionnaire

Received 24 July 1996; revised 19 November 1996. about the frequency and consistency of their stools during the
Informed consent was obtained from the patients, and the study protocol week before the stool was collected, the occurrence of addi-was approved by the ethical review board of the Academic Medical Center.

tional symptoms, and the use of medication that could affectReprints or correspondence: Dr. Fransje Snijders, Academic Hospital Vrije
Universiteit, Inwendige Geneeskunde, P.O. Box 7057, 1007 MB Amsterdam, the consistency of stools. We reviewed the patients’ hospital
the Netherlands. charts for additional clinical data.
Clinical Infectious Diseases 1997;24:1107–13 Diarrhea was defined as the passage of loose or watery stools
q 1997 by The University of Chicago. All rights reserved.
1058–4838/97/2406–0011$02.00 at least two times per day [15] during the week before the stool
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specimen was collected. Cultures were performed õ4 hour for the genetic characterization of C. jejuni, C. coli, C. lari,
and C. upsaliensis (tables 1 and 2) [22]. Primers designedafter the specimens were collected.

Stool examination for intestinal parasites. Intestinal para- for the interspecies variability of the 23S rDNA gene of the
uncommon Campylobacter species were used for the identifi-sites were detected by light microscopy; examination of direct

smears and the Ridley concentration technique were both per- cation of C. hyointestinalis, C. fetus, C. mucosalis, and
C. sputorum (tables 1 and 2) [23]. Primers were also developedformed. Acid-fast staining was performed for detection of

cryptosporidia and Isospora species. Fluorescent staining with on the basis of the 23 rDNA genes for identification of
C. concisus. The primers were obtained from EurosequenceUvitex 2B (Ciba-Geigy, Basel, Switzerland) was performed for

detection of microsporidia [16]. (Groningen, the Netherlands).
PCR amplification was performed on a thermocycler 4800Culture of enteropathogenic bacteria. To isolate Salmo-

nella and Shigella species, stool specimens were plated on (Perkin-Elmer-Cetus, Norwalk, CT). The reaction mixture of
50 mL contained 10 mM of Tris-HCl (pH, 8.3), 50 mM ofcystine lactose electrolyte-deficient medium (Brocalin agar;

Merck, Darmstadt, Germany), Salmonella-Shigella agar KCl, 1.5 mM of MgCl2, 100 mg/mL of bovine serum albumin,
150 ng of both primers, 200 mM of dNTP, 1.25 U of Amplitaq(Merck), Hektoen enteric agar (Difco, Detroit), Rappaport

medium (Difco) MacConkey agar (Becton Dickinson, Cock- DNA polymerase (Perkin-Elmer-Cetus), and 5 mL of extracted
DNA. The samples were subjected to 35 amplification cycleseysville, MD), and gram-negative broth (Hajna; Difco) as en-

richment. A selective cefsulodin-irgasan-novobiocin medium for 1 minute at 957C, for 1 minute at 547C (primers THERM1/
THERM2, HYO1/69ar, and FET1/69ar) or at 587C (primers(Oxoid, Basingstoke, Hampshire, England) and a glucose broth

enrichment medium were used to isolate Yersinia species. Iso- SPUT1/SPUT2, MUC1/MUC2) or at 607C (MUC1/CON2), for
2 minutes at 727C, and for a final extension of 8 minutes atlates were further characterized by using conventional bacterio-

logic methods, as previously outlined [17]. A cell-culture assay 727C. Generated DNA fragments were separated by electropho-
resis on a 1.5% agarose gel with 1 mg/mL ethiumbromide atwas used to detect Clostridium difficile toxin [18].

Culture methods for Campylobacter species. The Campylo- 90 V for 11
2 hours. The size of the amplification product was

bacter-selective medium (modified Butzler medium) consisted of estimated by using a 123-bp marker (Bio-Rad Laboratories).
a solid 7% hemolyzed sheep blood–based agar (nutrient broth Bacterial reference strains. Reference strains of C. jejuni
no. 2) with cefoperazone (30 mg/L), rifampin (10 mg/L), and subspecies jejuni (Lior serotypes 2 and 4), C. coli (Lior sero-
amphotericin B (2 mg/L). The membrane filter technique was types 46 and 48), and C. hyointestinalis were obtained from
performed by using cellulose-triacetate filters with a pore size of the culture collection of the Laboratory for Microbiology of the
0.65 mm (Sartorius, Goettingen, Germany) applied to nonselective University of Gent, Gent, Belgium (P. Vandamme). Reference
sheep-blood agar plates [11]. The filter was placed centrally on strains of C. upsaliensis, C. lari, C. jejuni subspecies doylei,
an agar plate, and Ç10 drops of fecal suspension were deposited C. fetus, C. concisus, Helicobacter pylori, and Helicobacter
on the surface of the filter with a Pasteur pipette. After incubation fennelliae were obtained from the culture collection of the
for 30 minutes at room temperature, the filter was removed and University of Goteborg (CCUG), Goteborg, Sweden. Reference
discarded. The modified Butzler media were incubated at 427C strains of C. sputorum and C. mucosalis were donated by D. S.
in 85% N2, 10% H2, and 5% CO2 for 3 days, whereas the plates Koster (TNO-voeding, Zeist, the Netherlands).
used with the filtration method were incubated at 377C in the Statistical analysis. Data were entered into the statistical
same environment for 5 days. program Epi-Info version 5.0 (Centers for Disease Control and

Identification of phenotypes. Campylobacter species were Prevention, Atlanta). Continuous variables were compared by
presumptively identified on the basis of colony morphology,
the presence of curved gram-negative rods in a gram stain,

Table 1. Sequence of primers used for PCR amplification of 23motility, and a positive oxidase test. All isolates were further
rDNA sequences in species of Campylobacter isolated from HIV-characterized according to the taxonomic schemes of Van-
infected patients with diarrhea.damme et al. [19, 20] and Ursing et al. [21].

Antimicrobial susceptibility testing. To determine suscepti- Primer Nucleotide sequence
bilities, we used a conventional agar diffusion technique on

SPUT1 5*-ATAAGTACCGAAGTCGTAGG-3*5% sheep-blood agar plates that contained disks of erythromy-
SPUT2 5*-TCTAGGGCTTTAACACCC-3*cin (78 mg), tetracycline (80 mg), nalidixic acid (30 mg), cepha-
MUC1 5*-ATGAGTAGCGATAATTGGG-3*lothin (30 mg), or ciprofloxacin (10 mg).
MUC2 5*-ACAGTATCAAGGATTCGTC-3*

Genetic characterization. DNA was extracted from pure FET1 5*-CTCATAATTTAATTGCACTCATA-3*
cultures with use of standard procedures and the Bio-Rad Insta- HYO1 5*-ATCTAGGTGAGAATCCTAG-3*

69ar 5*-CTTAGGACCGTTATAGTTAC-3*gene Purification Matrix (Bio-Rad Laboratories, Hemel Hemp-
THERM1 5*-TATTCCAATACCAACATTAGT-3*stead, England).
THERM2 5*-CGGTACGGGCAACATTAG-3*One primer set directed to a common region within the 23S
CON2 5*-AATGCTTACGGAGTAAATCCTT-3*

rDNA gene of all common Campylobacter species was used
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Table 2. Genetic identification of Campylobacter species recovered study. Most of the remaining 201 patients were homosexual
from HIV-infected patients with diarrhea, based on the use of specific men, and half had had an AIDS-defining illness (table 3). Forty-
sets of primers. three (21%) of the 201 patients had diarrhea. There were no

significant differences in terms of demographic and clinicalCombination of Amplification
characteristics between the patients with and without diarrhea.primers Campylobacter species product

However, none of the patients with CD4 cell counts of ú500
SPUT1/SPUT2 C. sputorum 588 bp 1 106/L had diarrhea.
MUC1/MUC2 and C. mucosalis 306 bp Stool specimen studies. Enteropathogenic parasites were

MUC1/CON2 489 bp
found in eight (19%) of the 43 HIV-infected patients withMUC1/CON2 C. concisus 489 bp
diarrhea (one patient harbored both microsporidia and GiardiaFET1/69ar C. fetus 835 bp

HYO1/69ar C. hyointestinalis 656 bp lamblia) and in eight (5%) of the 158 HIV-infected patients
THERM1/THERM2 C. jejuni, C. coli, C. lari, 290 bp without diarrhea, whereas enteropathogenic bacteria were de-

C. upsaliensis tected in 10 (23%) of the 43 HIV-infected patients with diarrhea
and 6 (3%) of the HIV-infected patients without diarrhea (table
4). All microsporidia were identified as Enterocytozoon bie-
neusi. Twelve Campylobacter strains were isolated (one strain

the Kruskal-Wallis test, and discrete variables were compared
was isolated with use of the modified Butzler medium, and

by x2 tests. Fisher’s exact test was used if there were five or
11 were isolated with use of the membrane filter technique).

fewer patients in one group.
Campylobacters were detected in seven patients with diarrhea
(16%) and in five patients without diarrhea (3%).

Phenotypic characterization of Campylobacter species. OneResults
common Campylobacter strain (C. coli ) was isolated by using

Patient characteristics. Stool samples were collected from modified Butzler medium alone. Four other common Campylo-
204 (60%) of the 342 HIV-infected patients who were asked bacter strains were isolated by using the membrane filter
to bring fresh stool specimens with them to the clinic. All but method alone (table 5; isolated from patients 1, 3, 4, and 5).
three patients also participated in a study on the presence of The uncommon campylobacters isolated from five patients with
HIV RNA in stool. Stool specimens from three patients arrived diarrhea (table 5; patients 6, 7, 8, 11, and 12) grew slowly

and had atypical biochemical reactions. Two strains (table 5;too late in the laboratory and were therefore excluded from the

Table 3. Demographic and clinical characteristics of 201 HIV-infected patients from whom Campylo-
bacter species were recovered.

Without diarrhea With diarrhea Total no. (%)
Variable (n Å 158) (n Å 43) of patients in study

Sex
Men 146 (92) 41 (95) 187 (93)
Women 12 (8) 2 (5) 14 (7)

Mean age in y ({SD) 41 { 8.2 40 { 8.1 41 { 8.3
WHO classification of HIV infection

A 38 (24) 6 (14) 44 (22)
B 48 (30) 13 (30) 61 (30)
C 72 (46) 24 (56) 96 (48)

CD4 cell count (1106/L)
õ200 99 (63) 31 (74) 130 (65)
200–499 52 (33) 12 (26) 64 (32)
§500 7 (4) 0 7 (3)

HIV transmission category
Homosexual/bisexual male 133 (84) 37 (86) 170 (85)
IDU 7 (4) 0 7 (3)
Homosexual male, IDU 1 (1) 0 1 (0.5)
Heterosexual 16 (10) 6 (14) 22 (11)
Heterosexual, blood transfusion 1 (1) 0 1 (0.5)

Co-trimoxazole prophylaxis 77 (49) 20 (48) 97 (48)
Antiretroviral treatment 110 (70) 31 (74) 141 (71)

NOTE. Data are number (%) of patients unless otherwise indicated. A Å asymptomatic; B Å minor symptoms;
C Å AIDS-defining illness; IDU Å injection drug user; WHO Å World Health Organization.
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Table 4. Enteropathogens isolated in stool specimens from 201 resistance to ciprofloxacin and to erythromycin was found in
HIV-infected patients with and without diarrhea. one strain that could not be identified phenotypically (patient

10). Another phenotypically unidentifiable strain (patient 9)
With Without

was resistant to erythromycin but susceptible to ciprofloxacindiarrhea diarrhea
and tetracycline.Pathogen (n Å 43) (n Å 158) P value

Genetic identification. All 10 reference strains of the four
Enteropathogenic parasites common Campylobacter species reacted with THERM1 and

Cryptosporidia 3 1 .03* THERM2 primers, yielding visible bands that corresponded to
Microsporidia 4 6† .25*

the 290 bp, whereas no bands were observed when the primersGiardia lamblia 2 1 ND
SPUT1, SPUT2, MUC1, MUC2, FET1, HYO1, 69ar, and CON2Total 9 8 .02

Enteropathogenic bacteria were used. Reference strains of C. sputorum (three biovars) were
Salmonella species 2 0 .04* amplified only when the primers SPUT1/SPUT2 (590-bp frag-
Clostridium difficile 1 1‡ ND ment) were used; C. hyointestinalis reacted with HYO1/69ar (656-
Campylobacter species 7 5§ õ.01

bp fragment); C. fetus reacted with FET1/69ar (835-bp fragment);Total 10 6 õ.01
C. mucosalis reacted with MUC1/MUC2 (306-bp fragment) and

NOTE. ND Å not determined. with MUC1/CON2 (489-bp fragment); and C. concisus reacted
* Determined with use of Fisher’s exact test. also with MUC1/CON2. C. concisus did not react with MUC1/† Three patients received loperamide.

MUC2. H. pylori and H. fennelliae did not react with any of the‡ The patient developed diarrhea a few days after the positive cytotoxicity
test. primer sets mentioned above.

§ Two patients had tenesmus and mucus in their stools. Ten of the 12 isolates in this study were available for PCR
amplification with the above primers (table 5). Eight of these
10 strains yielded a 290-bp fragment with use of the primers

patients 9 and 10) did not have biochemical patterns suggestive THERM1 and THERM2 and should thus be considered com-
of any Campylobacter species. mon Campylobacter species. The two remaining strains did not

Antimicrobial susceptibility testing. One strain (C. conci- react with any of the primers tested and may thus be considered
Campylobacter strains for which no specific primers are cur-sus) was resistant to tetracycline and ciprofloxacin. Combined

Table 5. Phenotypical and genetic identification of various Campylobacter species isolated from HIV-infected patients, according to patient
characteristics.

CD4/ cell
Patient AIDS-defining count Clinical symptoms Genetic classification Other pathogens
no. illness (1106/L) (frequency) Phenotype of species recovered

1 No 10 Loose stools C. jejuni subspecies Common . . .
(three times daily) jejuni

2 No 30 Tenesmus and mucus C. coli ND* . . .
3 Yes 10 None C. upsaliensis Common . . .
4 No 180 None C. upsaliensis Common . . .
5 Yes 100 Watery stools C. jejuni subspecies Common Giardia lamblia,

(many times daily) doylei microsporidia
6 No 50 Loose stools C. concisus Common . . .

(four times daily)
7 No 370 Watery stools C. mucosalis ND* . . .

(for 3 d)
8 No 180 Loose stools C. sputorum Common . . .

(once daily)
9 No 110 Tenesmus, mucus, blood Unidentified Common . . .

loss
10 No 80 Loose stools Unidentified Common . . .

(three times daily)
11 Yes 10 Watery stools C. sputorum Uncommon Cryptosporidium

(many times daily) species
12 No 300 Watery stools C. concisus Uncommon Clostridium

(many times daily) difficile

NOTE. ND Å not determined.
* Strains were not available.
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rently available. Reexamination of the four strains identified may also influence the recovery rate for campylobacters be-
cause C. jejuni subspecies doylei and certain other species dophenotypically as uncommon Campylobacter species and as
not grow at 427C, and some strains of C. jejuni subspeciescommon Campylobacter species by genetic methods showed
jejuni also grow best at a temperature of 377C. The only isolatethat three were probably C. upsaliensis (patients 8, 9, and 10).
of C. jejuni subspecies jejuni cultured in our study was notTable 6 shows the characteristics of the patients from whom
detected by the selective medium method.these Campylobacter strains were recovered. More than half

The genus Campylobacter contains 17 species [17]. Consen-of these patients had diarrhea, and almost all had received
sus was recently reached on the minimum phenotypic charac-antiretroviral therapy.
teristics required for presumptive identification of these species
[23]. In practice, these criteria are still insufficient for identi-
fying all Campylobacter species adequately, and additionalDiscussion
phenotypic tests are required [26]. The difficulties of pheno-

Forty-three (21%) of the 201 HIV-infected patients in this typic characterization are highlighted in the literature by the
cross-sectional study had diarrhea. Campylobacter species use of terms such as ‘‘atypical Campylobacter strains’’ or
were the most frequently isolated enteropathogenic bacteria ‘‘Campylobacter-like organisms (CLOs)’’ [9, 27].
(6%). Campylobacter species were recovered significantly Only SDS-PAGE of whole-cell proteins, followed by numer-
more often from patients with diarrhea (16%) than from pa- ical analysis of the electrophoretic protein patterns and use of
tients without diarrhea (3%) (PÅ .001). This difference was not molecular biological methods, is suitable for a correct identifi-
significant when the three patients with diarrhea who harbored cation of Campylobacter species [21, 28]. In particular, the
Campylobacter and other pathogens were excluded from the interspecies variation of the region between helices 43 and 69
analysis (P Å .15). of the 23S rDNA gene has been used as a target sequence for

The prevalence of Campylobacter-associated diarrhea was further differentiation of Campylobacter species. We could not
higher than the prevalence of salmonellosis, but most of the identify the 21 reference strains by using the phenotypic charac-
patients were receiving co-trimoxazole and zidovudine. teristics described above, but our results with the molecular
Therapy with co-trimoxazole as well as zidovudine seems to biological approach were in agreement with those of Bastyns
protect against salmonellosis [24, 25], whereas Campylobacter et al. [23].
species are intrinsically resistant to trimethoprim and variably Only five of 10 isolates from our patients could be correctly
resistant to sulfamethoxazole. The effect of zidovudine on the identified by conventional biochemical assays. All four Campy-
incidence of campylobacteriosis is unknown. lobacter species phenotypically characterized as common were

Eleven of the 12 Campylobacter strains isolated in this study also genetically identified as common species. However, four
grew only on nonselective agars when the membrane filter of the six strains designated as uncommon or unidentified on
technique was performed at an incubation temperature of 377C the basis of phenotypic characteristics were in fact found to
for a prolonged period (5 days). The small and motile campylo- be common by the molecular biological approach. These four
bacters pass through a 0.65-mm triacetate filter placed on the strains, as well as the two genetically uncommon strains, grew
surface of an agar plate, whereas other bacteria are trapped. In slowly and were therefore not recognized as common species.
previous studies of HIV-infected patients with diarrhea, these A reexamination of these four strains showed that it was likely
methods were not used to assess the incidence of Campylo- that three were in fact C. upsaliensis (table 5; patients 8, 9,

and 10).bacter-associated diarrhea [3]. The temperature for incubation

Table 6. Comparison of HIV-infected patients with and without Campylobacter species in their stools.

Campylobacter positive Campylobacter negative
Characteristic (n Å 12) (n Å 189) P value

Diarrhea 7 (58) 35 (19) .001
Co-trimoxazole prophylaxis 8 (66) 89 (47) .2
Median CD4 cell count (1106/L) 90 120 .3

Range 10–370 10–1,030
WHO classification of HIV infection .3

A 2 (18) 42 (22)
B 6 (55) 55 (29)
C 4 (37) 92 (49)

Antiretroviral treatment 11 (92) 130 (69) .03

NOTE. Data are number (%) of patients unless otherwise indicated. A Å asymptomatic; B Å minor symptoms;
C Å AIDS-defining illness; WHO Å World Health Organization.
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3. Perlman DM, Ampel NM, Schifman RB, et al. Persistent CampylobacterThe genetically unidentified strain also had the phenotypic
jejuni infections in patients infected with human immunodeficiency vi-characteristics of C. upsaliensis. Therefore, C. upsaliensis may
rus (HIV). Ann Intern Med 1988;108:540–6.

be considered an important Campylobacter species for HIV- 4. Molina JM, Casin I, Hausfater P, Giretti E, et al. Campylobacter infections
infected patients and can be associated with diarrhea. C. upsa- in HIV-infected patients: clinical and bacteriological features. AIDS

1995;9:881–5.liensis may cause traveler’s diarrhea [11], but none of our
5. Goossens H, Vlaes L, De Boeck M, et al. Is ‘‘Campylobacter upsaliensis’’patients with positive cultures had histories of travel (data not

an unrecognised cause of human diarrhoea? Lancet 1990;335:584–6.shown). A high prevalence of C. upsaliensis among cats and
6. Goossens H, De Boeck M, Coignau H, Vlaes L, van den Borre C, Butzler

dogs with and without diarrhea has been reported [29, 30]. JP. Modified selective medium for the isolation of Campylobacter spp.
Transmission of infection to humans through exposure to from feces: comparison with Preston medium, a blood-free medium,

and a filtration system. J Clin Microbiol 1986;24:840–3.healthy domestic animals has been described [31, 32]. There-
7. Albert MJ, Tee W, Leach A, Asche V, Penner JL. Comparison of a blood-fore, it is of interest that two patients who harbored C. upsa-

free medium and a filtration technique for the isolation of Campylo-
liensis kept dogs at home; one patient kept a cat, and one

bacter spp. from diarrhoeal stools of hospitalised patients in central
patient kept both a dog and cats. Australia. J Med Microbiol 1992;37:176–9.

8. Steele TW, McDermott SN. The use of membrane filters applied directlyLittle is known about the enteropathogenity of uncommon
to the surface of agar plates for the isolation of Campylobacter jejunicampylobacters. In a study by Quinn [33], uncommon campy-
from feces. Pathology 1984;16:263–5.lobacters were not isolated from asymptomatic heterosexual

9. Tee W, Anderson BN, Ross BC, Dwyer B. Atypical Campylobacters
individuals, but they were isolated from sexually active homo- associated with gastroenteritis. J Clin Microbiol 1987;25:1248–52.
sexual men. In our study, all but one of the patients harboring 10. Taylor DN, Kiehlbauch JA, Tee W, Pitarangsi C, Echeverria P. Isolation

of group 2 aerotolerant Campylobacter species from Thai children withcampylobacters were homosexual men (P Å NS).
diarrhea. J Infect Dis 1991;163:1062–7.Campylobacter infections are usually treated with erythro-

11. Fennell CL, Rompalo AM, Totten PA, Bruch KL, Flores BM, Stamm WE.
mycin or a quinolone. Our observation that 16% of the Campy- Isolation of ‘‘Campylobacter hyointestinalis’’ from a human. J Clin
lobacter isolates were ciprofloxacin resistant is in agreement Microbiol 1986;24:146–8.

12. Vandamme P, Falsen E, Pot B, Hoste B, Kersters K, De Ley J. Identifica-with the results of Endtz et al. [34], who observed resistance
tion of EF group 22 campylobacters from gastroenteritis cases asto quinolones in 11% of the Campylobacter strains in the Neth-
Campylobacter concisus. J Clin Microbiol 1989;27:1775–81.erlands [34]. Our finding that two of the strains were erythro-

13. Figura N, Guglielmetti P, Zanchi A, et al. Two cases of Campylobacter
mycin resistant is of concern. One strain of C. jejuni became mucosalis enteritis in children. J Clin Microbiol 1993;31:727–8.
resistant to erythromycin after the patient had been treated with 14. Grayson ML, Tee W, Dwyer B. Gastroenteritis associated with Campylo-

bacter cinaedi. Med J Aust 1989;150:214–5.the drug.
15. Centers for Disease Control. Revision of the CDC surveillance case defini-In conclusion, the high prevalence of Campylobacter spe-

tion for acquired immunodeficiency syndrome. MMWR Morb Mortal
cies, which are possibly associated with diarrhea, among Wkly Rep 1987;36(suppl no. 15):3S–15S.
HIV-infected patients is detectable only when special culture 16. van Gool T, Snijders F, Reiss P, et al. Diagnosis of intestinal and dissemin-

ated microsporidial infections in patients with HIV by a new rapidtechniques, such as the membrane filtration method, are used.
fluorescence technique. J Clin Pathol 1993;46:694–9.Identification of Campylobacter species by phenotypic charac-

17. Grasmick A. Processing and interpretation of bacterial fecal cultures. In:terization is hampered by their lack of specific biochemical
Isenberg HD, ed. Clinical microbiology procedures handbook. Washing-

reactions. Genetic characterization of Campylobacter strains ton, DC: American Society for Microbiology, 1995:1.10.1–1.10.25.
that have been phenotypically classified as uncommon showed 18. Maniar AC, Williams TW, Hammond GW. Detection of Clostridium diffi-

cile toxin in various tissue culture monolayers. J Clin Microbiol 1987;that ú50% of such strains were in fact common strains.
25:1999–2000.

19. Vandamme P, de Ley J. Proposal for a new family, Campylobacteraceae.
Int J Syst Bacteriol 1991;41:451–5.

Acknowledgments
20. Vandamme P, Dewettinck D, Kersters K. Application of numerical analy-

sis of electrophoretic protein profiles for the identification of thermo-The authors thank Thelma C. Konings and Helen S. Kok for
philic campylobacters. Systematic and Applied Microbiology 1992;15:

their assistance in handling the stool samples; Bente C. Appelhof 402–8.
for assistance in data management; and Thelma C. Konings, Bente 21. Ursing JB, Lior H, Owen RJ. Proposal of minimal standards for describing
C. Appelhof, Helen S. Kok, and Suzanne P. Kruizinga for assis- new species of the family Campylobacteraceae. Int J Syst Bacteriol
tance in collecting the clinical data. 1994;44:842–5.

22. Eyers M, Chapelle S, Van Camp G, Goossens H, de Wachter R. Discrimi-
nation among thermophilic Campylobacter species by polymerase chain
reaction amplification of 23S rRNA gene fragments. J Clin MicrobiolReferences
1993;31:3340–3.

1. Sorvillo FJ, Lieb LE, Waterman SH. Incidence of campylobacteriosis 23. Bastyns B, Chapelle S, Vandamme P, Goossens H, de Wachter R. Species-
among patients with AIDS in Los Angeles County. J Acquir Immune specific detection of Campylobacters important in veterinary medicine
Defic Syndr Hum Retrovirol 1991;4:598–602. by PCR amplification of 23S rDNA. Systematic and Applied Microbiol-

2. Nachamkin I. Campylobacter and Arcobacter. In: Murray PR, Baron EJ, ogy 1994;17:563–68.
Pfaller MA, Tenover FC, Yolken RH, eds. Manual of clinical microbiol- 24. Nelson MR, Shanson DC, Hawkins DA, Gazzard BG. Salmonella, Campy-
ogy. 6th ed. Washington, DC: American Society for Microbiology, lobacter and Shigella in HIV-seropositive patients. AIDS 1992;6:

1495–8.1995;483–91.

/ 9c2f$$ju23 05-12-97 10:16:42 cida UC: CID



1113CID 1997;24 (June) Campylobacter Diarrhea in HIV Infection

25. Salmon D, Detruchis P, Leport C, et al. Efficacy of zidovudine in pre- relatedness and biochemical features. J Clin Microbiol 1989;27:
2376–8.venting relapses of Salmonella bacteremia in AIDS [letter]. J Infect Dis

1991;163:415–6. 30. Sandstedt K, Ursing J, Walder M. Thermotolerant Campylobacter with no or
weak catalase activity isolated from dogs. Curr Microbiol 1983;8:209–13.26. On SLW. Confirmation of human Campylobacter concisus isolates mis-

identified as Campylobacter mucosalis and suggestions for improved 31. Gurgan T, Diker KS. Abortion associated with Campylobacter upsaliensis.
J Clin Microbiol 1994;32:3093–4.differentiation between the two species. J Clin Microbiol 1994;32:

2305–6. 32. Goossens H, Vlaes L, Butzler JP, et al. Campylobacter upsaliensis enteritis
associated with canine infections. Lancet 1991;337:1486–7.27. Quinn TC, Goodell SE, Fennell C, et al. Infections with Campylobacter

jejuni and Campylobacter-like organisms in homosexual men. Ann In- 33. Quinn TC, Stamm WE, Goodell SE, et al. The polymicrobial origin of
intestinal infections in homosexual men. N Engl J Med 1983;309:tern Med 1984;101:187–92.

28. Matsiota-Bernard P, Chevrier D, Nauciel C, Guesdon JL. Bias of pheno- 576–82.
34. Endtz HP, Ruijs GJ, van Klingeren B, Jansen WH, van der Reyden T,typic techniques for the isolation of Campylobacter isolates [letter]. Eur

J Clin Microbiol Infect Dis 1995;14:153–5. Mouton RP. Quinolone resistance in campylobacter isolated from man
and poultry following the introduction of fluoroquinolones in veterinary29. Fox JG, Maxwell KO, Taylor NS, Runsick CD, Edmonds P, Brenner DJ.

‘‘Campylobacter upsaliensis’’ isolated from cats as identified by DNA medicine. J Antimicrob Chemother 1991;27:199–208.

/ 9c2f$$ju23 05-12-97 10:16:42 cida UC: CID


