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□ CASE REPORT □

Relapsing Campylobacter Coli Bacteremia with Reactive
Arthritis in a Patient with X-linked

Agammaglobulinemia

Ayako Arai 1, Asako Kitano 1, Etsuko Sawabe 2, Hirokazu Kanegane 3,
Toshio Miyawaki 3 and Osamu Miura 1

Abstract

A patient genetically diagnosed with X-linked agammaglobulinemia repeatedly developed bacteremia due
to Campylobacter coli (C. coli) for one year and seven months in spite of immunoglobulin replacement ther-
apy. Throughout the clinical course, C. coli with identical genetic patterns was repeatedly isolated from both
blood and stool cultures, thus indicating that the patient had latent intestinal infection. The bacteremia was
always accompanied by reactive arthritis. Since the immunoglobulin level was extremely low with severe B
cell deficiency, the reactive arthritis must have been induced in a humoral immunity-independent manner.
Adding oral minocycline following intravenous meropenem was very effective; the stool cultures became
negative and the patient has been well for more than one year without relapse of bacteremia.
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Introduction

X-linked agammaglobulinemia (XLA) is a congenital im-
munodeficiency due to dysfunction of Bruton’s tyrosine
kinase (BTK) that is indispensable for the maturation of B
cells (1). Lack of B cells and immunoglobulin renders the
patient highly susceptible to infectious diseases and seri-
ously impairs the humoral immunity.
Here, we report the first case of XLA with relapsing

Campylobacter coli (C. coli) bacteremia that was accompa-
nied by reactive arthritis. We describe the clinical course,
speculate the pathogenesis, and discuss the treatment.

Case Report

A 35-year-old man was admitted to our hospital because
of fever sustained for one month accompanied by pain and
swelling of the left ankle joint. The patient had been diag-
nosed with agammaglobulinemia when he was 3 years old

and had been receiving gammaglobulin replacement therapy
once a month. He had suffered from pneumonia several
times. His elder brother had also been diagnosed with agam-
maglobulinemia and died of severe pneumonia at the age of
10. No other family members were diagnosed with agam-
maglobulinemia. The arthralgia had appeared not only in the
ankle joint, but also in his right knee and left hip joint,
which, however, disappeared within several days. He was
treated with oral clarithromycin on an outpatient basis, but
the fever and arthralgia continued. Prednisolone was then
administered at small doses, 5-10 mg, to control arthralgia,
but it was ineffective. About one month after the onset of
the arthritic symptoms, gram negative rods were isolated
from his blood. The patient was admitted to our hospital.
The isolated bacteria were spiral-shaped and grew on 5%
sheep blood agar at 42℃; they were positive for oxidase as
well as catalase and weakly positive for hippurate hydroly-
sis. From these findings, they were considered to be Campy-
lobacter species. To identify the isolated bacterial strain, we
performed the PCR assay as described by Fermer et al (2).
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Figure 1. PCR assay was performed to identify the bacterial strain isolated from blood and stool. 
The products were electrophoresed with or without being digested by AluⅠ(A). The control PCR 
products of Campylobacter coli and Campylobacter jejuni are also shown with their specific sizes in
dicated (B). Lanes in (A): 1, Blood in 1st ; 2, Stool in 2nd ; 3, Blood in 2nd ; 4, Blood in 3rd ; 5, 
Stool in 3rd ; 6, Stool in 4th ; 7 , Blood in 4th hospitalization, respectively. C. coli: Campylobacter 
coli, C. jejuni: Campylobacter jejuni, M: Size Marker.

As shown in Fig. 1 (Lane 1), the strain was determined as
C. coli by the specific size of its PCR product.
On admission, his body temperature was 37.2℃, blood

pressure was 124/62 mmHg, and his pulse rate was 72 per
minute. On physical examination, his left ankle and knee
were swollen and accompanied by sedentary pain. Hepa-
tomegaly was also observed. He had not complained of any
abdominal symptoms including pain and diarrhea. Labora-
tory findings on admission revealed a slight liver dysfunc-
tion. RA factor was negative. His HLA haplotype was not
examined. Analysis of peripheral blood lymphocytes by flow
cytometry revealed that the number of B lymphocytes in his
peripheral blood was 21/μl. His serum IgG was 156 mg/dl,
and neither IgA nor IgM was detectable, even though he
had been receiving gammaglobulin replacement therapy
once a month. From the clinical course and family history,
X-linked agammaglobulinemia was suspected. In order to
confirm the diagnosis, his peripheral blood was obtained for
flow cytometric analysis to examine the expression of BTK.
Flow cytometric analysis of intracellular BTK expression in
monocytes was performed as described previously (3). As
shown in Fig. 2, BTK expression was negligible in his pe-
ripheral blood monocytes. In addition, we performed genetic
examination of BTK gene as described previously (4). Both
the BTK mutation analysis and flow cytometric analysis
were performed after informed consent had been obtained. A
deletion was detected in the 15th exon (coding for the tyro-
sine kinase domain) of BTK gene. The deletion leads to a
frameshift and generates a premature stop codon. Thus, the
patient was genetically diagnosed with XLA with the BTK

deficiency. After admission, we started intravenous admini-
stration of ceftazidime, to which the isolated C. coli was
sensitive. They were resistant to erythromycin. Gam-
maglobulin was also administered. The fever and the arthri-
tis were resolved shortly after starting ceftazidime and his
blood culture turned negative on the 7th hospital day. Al-
though we did not perform aspiration of joint fluid, we con-
cluded that the arthritis was reactive according to the diag-
nostic criteria defined in the previous report (5): the devel-
opment of synovitis in a previously asymptomatic joint
within the first two months after development of symptoms
of bacteremia. In addition, its rapid disappearance after de-
fervescence supported the diagnosis. Although his stool was
repeatedly obtained for culture during the first hospitaliza-
tion, it was consistently negative for C. coli. Thus, the
source of bacteremia could not be identified. After intrave-
nous ceftazidime had been changed to oral administration of
minocycline, to which the bacteria was also sensitive, the
patient was discharged on the 30th hospital day. Minocy-
cline was administered for one week.
However, the C. coli bacteremia accompanied by arthritis

relapsed three times, 10, 16, and 18 months later, even
though serum IgG was kept above 500 mg/dl by replace-
ment of gammaglobulin. The arthritis occurred at different
joints at these relapses, at the left knee at the 1st and 2nd
relapses, and at the right sternoclavicular joint at the 3rd re-
lapse. His stool still remained negative during the 2nd hos-
pitalization at the 1st relapse in spite of repeated examina-
tion. As shown in Fig. 1, however, C. coli were isolated not
only from the blood but also from the stool during the 3rd
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Figure 2. Flow cytometric analysis was performed to examine the Bruton’ s tyrosine kinase 
(BTK) expression in monocytes from a normal donor and from the patient. The filled areas and 
those outlined with dotted lines indicate staining with anti-BTK antibody and control IgG mono-
clonal antibody, respectively.

Figure 3. Pulsed field gel electrophoresis was performed to 
determine the DNA patterns of isolated Campylobacter coli. 
DNA samples obtained from blood or stool cultures through
out the clinical course. Lanes: 1, Blood in 1st; 2, Stool in 2nd; 
3, Blood in 2nd ; 4, Blood in 3rd ; 5, Stool in 3rd ; 6, Stool in 
4th; 7 , Blood in 4th hospitalization, respectively. M:Size 
Marker.

hospitalization at the 2nd relapses. In order to identify the
genetic patterns of the isolated bacteria, pulsed field gel
electrophoresis (PFGE) was performed as modifying the
method described by Steele et al (6). In brief, bacteria sus-
pensions were solidified with 1.6% InCert agarose gel and
digested with 20 U of Sma I. Then PFGE was performed
with a 1% PFGE-grade agarose gel by the CHEF DR-II sys-
tem (Bio-Rad Laboratories, Richmond, CA, U.S.A) with in-
itial and final pulse times of 1 and 35 seconds, respectively
for 18.5 hours. Interestingly, as shown in Fig. 3, C. coli iso-

lated from his blood or stool showed the same genetic pat-
tern at initial bacteremia and later relapses. Thus, we con-
cluded that the patient had the latent intestinal infection with
C. coli, which gave rise to the recurrent bacteremia. Ce-
fepime was effective for the bacteremia at these relapses.
After discontinuation of cefepime, we did not add oral ad-
ministration of antibiotics at the 1st and 2nd relapses. Stool
culture remained positive for C. coli after leaving the hospi-
tal after the 2nd relapse, and the bacteremia relapsed again.
Meropenem was effective for the bacteremia at the 3rd re-
lapse, and also made stool cultures negative for C. coli. The
patient was discharged after the therapy was changed from
intravenous administration of meropenem to oral administra-
tion of minocycline. Minocycline was administered for two
weeks and discontinued. His stool has been obtained for
culture periodically. It has been negative for C. coli and the
patient has been well for about one year without relapse of
bacteremia.

Discussion

Although 10 cases have been reported for Campylobacter
bacteremia with XLA (Table 1), this is the first reported
case of XLA that developed C. coli bacteremia with reactive
arthritis. The definitive diagnosis of XLA was made by con-
firming the BTK deficiency by flow cytometry. In addition,
a deletion mutation was detected in the region coding for
the SH1 domain by sequencing the BTK gene (4). Various
types of mutation of BTK gene have been reported, and it
has been known that there is no correlation between the
genotype and the phenotype of XLA patients (4). In the pre-
sent patient, the mutation resulted in negligible expression
of BTK and severe deficiency of humoral immunity.
Campylobacter is a gram negative rod bacterium which
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Table 1. Reported Cases of XLA with Campylobacter jejuni/coli Bacteremia

latently infects intestines of cattle and can be a pathogen of
colitis in human beings. Among Campylobacter species, C.
fetus can be a cause of systemic infections including bac-
teremia. On the other hand, C. coli and C. jejuni (which is
closely related to C. coli) predominantly induce colitis and
rarely cause bacteremia except in immunodeficient individu-
als (7). Interestingly, van der Hilst et al reviewed 49 adult
patients with hypogammaglobulinemia and indicated that pa-
tients with XLA were more susceptible to C. jejuni than
those with common variable immunodeficiency (CVID) (8).
In addition, Woodbridge and Ketley reported that the sus-
ceptibility was closely correlated with the IgA level in
CVID (9). The extremely low level of IgA in this patient
might have allowed the latent intestinal infection with C.
coli leading to the recurrent bacteremia.
Infection with Campylobacter species, including C. coli,

is known to be frequently accompanied by reactive arthritis.
A population-based study by Hannu et al revealed that 7%
or 13% of patients infected with C. jejuni or C. coli, respec-
tively, had reactive arthritis, although no control subject that
was selected from the registry had such symptoms (5). The
pathophysiology for development of the reactive arthritis re-
mains to be clarified. Concerning C. jejuni infection, it is
well known that molecular mimicry between the bacterial
antigen and human tissue might cause autoimmune disorders
including Guillain-Barre syndrome (10). The patient re-
ported here, however, developed the reactive arthritis associ-
ated with C. coli infection in spite of very low levels of
gammaglobulin in his blood. Furthermore, Locht et al re-
ported that Campylobacter bacteremia patients with or with-
out arthritis showed no difference in anti-Campylobacter an-
tibody level (11). These observations imply that Campylo-
bacter infection likely causes reactive arthritis through
mechanisms independent of humoral immunity.

In spite of susceptibility to Campylobacter (8), there are
only 10 reported cases of Campylobacter bacteremia with
XLA as shown in Table 1. Case 10 is a boy with XLA who
developed C. coli bacteremia with relapsing cellulites of the
right lower leg (12). The other nine patients, Cases 1 to 9,
developed bacteremia due to C. jejuni (8, 12-17). Thus, the
present patient represents the second reported case of XLA
that developed C. coli bacteremia. In four of the patients
(Cases 3, 4, 5, and 10), bacteremia developed in spite of
gammaglobulin replacement therapy. Although the serum
levels of immunoglobulin were not described in these re-
ports, the replacement therapy was seemingly ineffective in
preventing the development of bacteremia of Campylobacter
species in these patients. In five patients (Cases 1, 3, 4, 5,
and 10), including the patient with C. coli bacteremia (Case
10), the source was considered to be the intestine, because
stool cultures were also positive for the Campylobacter spe-
cies. Interestingly, none of these patients had abdominal
symptoms, such as pain or diarrhea. It is also noteworthy
that bacteremia relapsed after recovery from the first episode
of systemic infection in four of five patients (Cases 1, 4, 5
and 10). At the relapse of bacteremia, the bacteria were also
isolated from fecal specimens in these patients. Case 4 still
remained positive for C. jejuni in the fecal specimen after
the 1st bacteremia was cured. In the case with C. coli bac-
teremia (Case 10), stool cultures turned negative, but bac-
teremia due to the same strain relapsed more than five years
later. These patients might have the latent intestinal infection
with the Campylobacter species. These findings indicate that
it is difficult to eradicate C. coli/jejuni in XLA patients.
However, in Case 10, bacteremia was finally controlled by
intravenous administration of panipenem/betamipron fol-
lowed by additional oral administration of kanamycin for 2
weeks. In addition, the bacteremia of other patients (Cases 3
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and 4) was controlled successfully by orally administrated
antibiotics, erythromycin and ciprofloxacin, respectively. Al-
though erythromycin has been used as the 1st choice drug
for Campylobactor infection, its resistance rate in Campylo-
bacter is increasing (18). Actually the bacteria isolated from
the present patient were resistant to erythromycin. He was
treated by intravenous administration of meropenem fol-
lowed by oral administration of minocycline for 2 weeks ac-
cording to the results of in vitro susceptibility testing. The
bacteria might have been eradicated from the intestine be-
cause his stool has been negative for C. coli for more than

one year. From these observations, it is speculated that addi-
tional oral administration of the antibiotics to which the iso-
lated bacteria are sensitive may play a crucial role in control
of C. coli/jejuni in XLA patients. However, minocycline was
also administered, though only for a week, at the 1st devel-
opment of bacteremia without successfully eradicating the
presumptive latent intestinal infection. Periodical bacterial
examination should be performed after discontinuing ad-
ministration of antibiotics to confirm eradication and to de-
termine the appropriate duration of oral administration.

References

1. Conley ME, Cooper MD. Genetic basis of abnormal B cell devel-
opment. Curr Opin Immunol 10: 399-406, 1998.

2. Fermer C, Engvall EO. Specific PCR identification and differen-
tiation of the thermophilic campylobacters, Campylobacter jejuni,
C. coli, C. lari, and C. upsaliensis. J Clin Microbiol 37: 3370-
3373, 1999.

3. Futatani T, Miyawaki T, Tsukada S, et al. Deficient expression of
Bruton’s tyrosine kinase in monocytes from X-linked agam-
maglobulinemia as evaluated by a flow cytometric analysis and its
clinical application to carrier detection. Blood 91: 595-602, 1998.

4. Kanegane H, Futatani T, Wang Y, et al. Clinical and mutational
characteristics of X-linked agammaglobulinemia and its carrier
identified by flow cytometric assessment combined with genetic
analysis. J Allergy Clin Immunol 108: 1012-1020, 2001.

5. Hannu T, Mattila L, Rautelin H, et al. Campylobacter-triggered re-
active arthritis: a population-based study. Rheumatology (Oxford)
41: 312-318, 2002.

6. Steele M, McNab B, Fruhner L, DeGrandis S, Woodward D, Odu-
meru JA. Epidemiological typing of Campylobacter isolates from
meat processing plants by pulsed-field gel electrophoresis, fatty
acid profile typing, serotyping, and biotyping. Appl Environ Mi-
crobiol 64: 2346-2349, 1998.

7. Pigrau C, Bartolome R, Almirante B, Planes AM, Gavalda J, Pa-
hissa A. Bacteremia due to Campylobacter species: clinical find-
ings and antimicrobial susceptibility patterns. Clin Infect Dis 25:
1414-1420, 1997.

8. Van der Hilst JC, Smits BW, van der Meer JW. Hypogam-
maglobulinaemia: cumulative experience in 49 patients in a terti-
ary care institution. Neth J Med 60: 140-147, 2002.

9. Wooldridge KG, Ketley JM. Campylobacter-host cell interactions.

Trends Microbiol 5: 96-102, 1997.
10. Yuki N. Infectious origins of, and molecular mimicry in, Guillain-
Barre and Fisher syndromes. Lancet Infect Dis 1: 29-37, 2001.

11. Locht H, Christiansen M, Laursen I. Reactive arthritis and serum
levels of mannose binding lectin―lack of association. Clin Exp
Immunol 131: 169-173, 2003.

12. Tokuda K, Nishi J, Miyanohara H, et al. Relapsing cellulitis asso-
ciated with Campylobacter coli bacteremia in an agammaglobu-
linemic patient. Pediatr Infect Dis J 23: 577-579, 2004.

13. van der Meer JW, Mouton RP, Daha MR, Schuurman RK. Campy-
lobacter jejuni bacteraemia as a cause of recurrent fever in a pa-
tient with hypogammaglobulinaemia. J Infect 12: 235-239, 1986.

14. Spelman DW, Davidson N, Buckmaster ND, Spicer WJ, Ryan P.
Campylobacter bacteraemia: a report of 10 cases. Med J Aust 145:
503-505, 1986.

15. Chusid MJ, Coleman CM, Dunne WM. Chronic asymptomatic
Campylobacter bacteremia in a boy with X-linked hypogam-
maglobulinemia. Pediatr Infect Dis J 6: 943-944, 1987.

16. Autenrieth IB, Schuster V, Ewald J, Harmsen D, Kreth HW. An
unusual case of refractory Campylobacter jejuni infection in a pa-
tient with X-linked agammaglobulinemia: successful combined
therapy with maternal plasma and ciprofloxacin. Clin Infect Dis
23: 526-531, 1996.

17. Rafi A, Matz J. An unusual case of Campylobacter jejuni peri-
carditis in a patient with X-linked agammaglobulinemia. Ann Al-
lergy Asthma Immunol 89: 362-367, 2002.

18. Gibreel A, Taylor DE. Macrolide resistance in Campylobacter je-
juni and Campylobacter coli. J Antimicrob Chemother 58: 243-
255, 2006.

Ⓒ 2007 The Japanese Society of Internal Medicine
http://www.naika.or.jp/imindex.html


