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Introduction

A 79 year old Chinese female with coronary artery
disease, diabetes mellitus, hypertension, dyslipidemia
and peptic ulcer disease presented to the Emergency
Room (ER) complaining of fever and abdominal pain
for 2-3 days. She described the pain as intermittent,
mild, dull aching, non-radiating epigastric pain,
associated with nausea, vomiting and low grade fever
without chills. She denied diarrhea and complained of
constipation for 1 week. The patient also reported
chronic anginal chest pain for which she took
sublingual nitroglycerine as needed. Review of
systems was notable only for easy fatigue; she had no
urinary complaints, cough, shortness of breath,
headache, confusion or focal weakness.

The patient lived at home with her family and
denied smoking, alcohol or recreational drug use. She
emigrated from China about 12 years ago, had not
travelled recently, had no animal contact and ate only
well-cooked meat. She denied allergies to any
medications and regularly took rosuvastatin,
sitagliptin, hydrochlorothiazide, clopidogrel, losartan,
ranolazine, nitroglycerine, esomeprazole, calcium and
vitamin D supplements.

Her vital signs on arrival were T 100.4, HR 60, BP
112/55, RR 16, SPO2 99% on room air. Physical
examination was remarkable only for mild epigastric
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Abstract: Campylobacter is a gram negative bacterium that exhibits
tissue tropism. We report a case of Campylobacter fetus bacteremia
associated with infra-renal abdominal aortitis. The patient was a poor
surgical candidate so she was initially treated only medically. Her
course was complicated by the development of a pseudoaneurysm. An
endovascular stent was placed and the patient was given 4 more weeks
of antibiotics. The patient continues to do well several months after
stent placement. This case illustrates the success of medical treatment
combined with stent placement in a patient who could not undergo
surgery for an infected abdominal aortic pseudoaneurysm.
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tenderness on deep palpation. Her abnormal
laboratory tests were: hemoglobin level 11 gm dL™
(reference range, 13.5-17.5 gm dL"), White Blood
Cell (WBC) count 11.85 k/microlitre (reference range,
4.8-10.8k/microlitre), (neutrophils 87%, lymphocytes
8%, monocytes 3%), creatinine 1.23 mg dL™' (reference
range, 0.50-0.90 mg dL™"), C-Reactive Protein (CRP) 18
mg L' (reference range, < 0.49 mg L), rheumatoid
factor 16 TU mL™" (reference range, <15 ITU mL™"). Rapid
plasma reagin, antinuclear antibody, anti-double
stranded DNA antibody and human immunodeficiency
virus antibody tests were all negative. Chest X-ray
was normal. Abdominal CT scan revealed “marked
soft tissue changes in the infrarenal aorta with
involvement of the surrounding mesenteric
vasculature”. There was associated wall thickening of
the aorta spanning 5 c¢cm in the craniocaudal direction.
Mildly prominent periaortic lymph nodes were also
visualized (Fig. 1a).

The patient was discharged home from the ER with
scheduled gastroenterology and rheumatology follow-up.
She was called back after 3 days and admitted to the
general medical service when blood cultures were
reported as growing a gram negative bacterium in both
aerobic bottles in 2 sets of cultures after 50.7 h. The
Infectious Diseases service was consulted and on
further questioning, the patient complained of back
pain after discharge from the ER but no fevers. She
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was afebrile and her physical exam was unchanged.
Her WBC count was now normal at 8500/cu mm
(neutrophils 72%, lymphocytes 16%, monocytes 7%).
Repeat blood cultures (2 sets) were drawn. While
awaiting identification and susceptibilities of the gram
negative organism, IV meropenem 1 gram QI12h was
administered. The organism was ultimately identified
as Campylobacter fetus by the VITEK 2 system.
Antibiotic susceptibilities as determined by E-test
methodology were: doxycycline MIC = 1 pg mL™
(sensitive(S)), meropenem MIC = 0.125 pg mL™" (S),
ertapenem MIC = 0.5 ug mL™" (S) and levofloxacin MIC
>32 ug mL™ (resistant). Our working diagnosis was
Campylobacter fetus bacteremia with presumed aortitis.
Vascular surgery was consulted and recommended
Outpatient Parenteral Antibiotic Therapy (OPAT) with
follow up in the vascular clinic. The repeat blood
cultures, drawn prior to starting antibiotics, were
negative. The patient was discharged after 10 days with a
CRP of 2.09 mg L. Treatment was continued with IV
ertapenem 1 gram daily in our OPAT infusion center. In
2 weeks, her CRP normalized to 0.43 mg L™'. A follow-
up CT with contrast of the abdomen and pelvis was done
and revealed decreased periaortic inflammatory changes

but new outpouching of contrast arising from the
infrarenal aorta at the site of the previously seen
arteritis, suspicious for a pseudoaneurysm (Fig. 1b).
She was readmitted to the hospital and underwent an
aortogram  which verified the presence of a
pseudoaneurysm (Fig. 2a). She was deemed a poor
surgical candidate. A 9 mm by 59 mm atrium i-cast
covered stent plus a 10 mm by 39 mm stent were placed
endovascularly (Fig. 2b). Meropenem 1 gram QI12h
treatment was continued. She developed Clostridium
difficile colitis which ultimately resolved with oral
metronidazole, 500 mg every 8 h. Her laboratory and
clinical parameters remained stable. She was discharged
home on hospital day 5. She continued to receive IV
ertapenem in OPAT for 4 weeks beyond the date of stent
placement and her CRP on completion was 0.14 mg L™".
Metronidazole was discontinued a week later.

The patient is followed at the ID faculty practice
and is doing well several months post procedure;
follow-up blood cultures remain sterile and CRP
stable at 0.13. The latest CT scan revealed improving
inflammatory changes and decreased size of the
pseudoaneurysm (Fig. 1c).

Fig. 1. Abdominal CT scan showing: 1(a) marked soft tissue changes in the infrarenal aorta with involvement of the
surrounding mesenteric vasculature and associated wall thickening of the aorta (arrow), (b) decreased periaortic
inflammatory changes but new outpouching of contrast arising from the infrarenal aorta at the site of the previously
seen arteritis, suspicious for a pseudoaneurysm (arrow), (c) improving inflammatory changes and decreased size of the

pseudoaneurysm, stent can also be visualized (arrow)
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Fig. 2. (a) aortogram demonstrating a pseudoaneurysm (arrow), (b) endovascular stent (arrow)
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Discussion

Campylobacter is the Greek word for “curved rod”. It
is a motile, microaerophilic, non fermenting, non-spore
forming, oxidase positive, gram-negative, curved
bacterium. Various Campylobacter species have tissue
tropism and Campylobacter fetus possesses a
proteinaceous capsule-like structure (s-layer) which
resists complement mediated killing and opsonization,
enabling the organisms to spread to sites beyond the
intestinal tract. The vascular tropism of C. fetus has been
linked to the presence of a surface receptor with high
affinity to endothelium and production of a local
procoagulant that promotes thrombus formation
(Morrison et al., 1990). Such tropism for vascular sites
can lead to endocarditis, septic thrombophlebitis and
mycotic aneurysms. Secondary seeding to the meninges,
brain, bones, urinary tract, soft tissue, thyroid and
prosthetic joints has also been described in the literature
(Gubina et al., 1976; Wong et al., 2003; Tanaka et al.,
2012; Dronda and Garcia-Arata, 1998; Yao ef al., 1993;
Goegebuer et al., 2007). Acquisition of C. fetus occurs
via direct contact with animals, ingestion of
contaminated food or water and spread by endogenous
route (Taylor et al., 1979; Guerrant et al., 1978).

Campylobacter infections commonly present as
inflammatory diarrhea in the normal host with fever,
vomiting, abdominal cramps and watery to bloody
mucoid stools. When the abdominal aorta is involved,
patients often complain of back pain, as did our patient.
In one series of 33 patients with mycotic aneurysms,
76% had either abdominal, back or thoracic pain,
correlating with the location of the aneurysm; 48% had
fever and 79% had a leukocytosis and elevated CRP
(Muller et al., 2001). Systemic infections occur among
persons  with  generalized  atherosclerosis  and
compromised hosts, including patients with AIDS,
hypogammaglobulinemia, neoplasia, liver disease,
poorly controlled diabetes mellitus, neonates and
pregnant women (Pacanowski et al., 2008).

In our case, we suspect that the presence of
atherosclerotic plaques in the aorta, diabetes mellitus and
old age predisposed the patient to bacteremia followed
by bacterial seeding of the aorta. Though bacteremic, she
had a very subtle clinical presentation and remained
afebrile after her initial ER discharge. Repeat blood
cultures prior to initiating antibiotics were negative,
suggesting she had a transient bacteremia that seeded the
aorta. Although no tissue biopsy was obtained due to risk
to the patient, positive blood cultures followed by the
development of an aortic pseudoaneurysm support our
diagnosis of presumed aortitis due to C. fetus.

Growth of these organisms is slow, due to low levels
of metabolic activity of campylobacter in standard blood
culture media. In our case, it took 50.7 h for growth to be
detectable in culture. The median growth rate in the
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BACTEC 6B aerobic and 7D anaerobic bottles for C.
fetus is 3-5 days (Wang and Blaser, 1986). Although not
routinely ~ performed in  clinical microbiology
laboratories, PCR can detect and identify Campylobacter
to the species level and results can be obtained on the
same day (Kulkarni et al., 2002). Some authorities
recommend extending the incubation of blood cultures
for up to 2 weeks to enable detection of slowly growing
organisms (Francioli er al., 1985). Published studies
show that when biopsy cultures from the aneurysm wall
and blood cultures are done, at least one is positive in 66-
100% of patients (Maeda et al., 2011).

The use of Proton Pump Inhibitors (PPIs) has been
associated with high rates of serious infections requiring
hospitalization in veterans with decompensated cirrhosis
(Bajaj et al., 2012). Proton pump inhibitors alter
immunomodulatory and anti-inflammatory effects in the
gut. Associations between recent use of PPIs and non-
typhoidal salmonellosis and Clostridium difficile colitis
have also been reported (Wu et al., 2014; Nerandzic et al.,
2009). There are additional reports of increased rates of
infection with enteric pathogens in persons using PPIs
(Bavishi and Dupont, 2011) but no association between PPI
use and campylobacter bacteremia has been demonstrated.

Due to antibiotic usage in animal food, agriculture and
in humans, Campylobacter species are becoming
increasingly resistant to antibiotics (Luangtongkum et al.,
2009), especially fluoroquinolones and macrolides, the
drugs most frequently used to treat campylobacteriosis.
The Campylobacter fetus isolated in our patient was
resistant to Levaquin.

During the initial course of antibacterial therapy, our
patient’s CRP normalized and her symptoms, including
back pain improved. However, her abdominal CT scan
revealed an unexpected pseudoaneurysm. This emphasizes
the need for close clinical follow up in such patients,
including repeat imaging studies. Our case illustrates how
clinical findings and inflammatory markers may be
insufficient to detect early complications. The reported
risk of rupture in mycotic aneurysms is high, 50-80%
(Ting et al., 2005; Fillmore and Valentine, 2003) and if
rupture occurs, mortality exceeds 75% (Blanchard 1999).

A variety of surgical techniques and treatment
options have been published but most authors describe
two types of procedural approaches to mycotic
abdominal aortic aneurysms: open repair with a median
laparotomy and Endovascular Aortic Repair (EVAR).
Open repair includes resection of the infected aorta,
debridement of infected tissue and in-situ reconstruction
with a graft or extra-anatomic bypass, using aortoiliac or
axillobifemoral procedures. Aortic resection with extra-
anatomic bypass carries a low risk of postsurgical
infection but is associated with poor patency rates of the
bypass graft despite anticoagulation and adverse
outcomes including aortic stump disruption, bleeding, a
higher rate of lower extremity amputation and
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compromised blood supply to the pelvis, colon and
rectum (Oderich et al., 2011). Case reports have shown
that in situ reconstruction with various types of grafts
lead to good long-term results (Noel et al., 2002;
Nevelsteen et al., 1995; Bandyk et al., 2001; Batt et al.,
2003) but this has not been supported by randomized
controlled trials. Weis-Muller et al. (2011) described a
42% mortality with the use of grafts and dacron patches
for in-situ reconstruction of mycotic aortic aneurysm
infected with various other organisms. Those grafts and
the dacron patches were soaked in 600 mg of rifampin
and were covered with gauze soaked in gentamicin. He
reports 30% mortality with contained rupture and 100%
mortality with free rupture and no significant difference
in 90-day mortality based on anatomical location of the
aneurysm (Weiss-Muller et al., 2011).

Endovascular intervention is an alternative approach to
open repair. Successful endovascular repair of abdominal
aortic aneurysms infected with various other organisms
have been reported (Corso et al., 2005). Kan et al. (2007)
analyzed 48 patients with mycotic aortic aneurysms
receiving endovascular treatment and reported persistent
infection in 23%, 30 day mortality of 10.4% due to
sepsis or massive bleeding and 1 year survival of
94%+4% in the healed group and 39%+17% in those
with persistent infection. Fever at the time of surgery and
rupture of the aneurysm was predictive of persistent
infection and poor outcome. Use of preoperative
antibiotics for more than 1 week (OR, 0.19; 95% CI,
0.04-1.00) and an adjunct procedure such as surgical
debridement or percutaneous drainage combined with
EVAR therapy (OR, 0.65; CI, 0.51-0.81) were associated
with improved outcomes (Kan et al., 2007). Lai et al.
(2011) describe successful treatment of group D
salmonella infected infrarenal abdominal aortic
aneurysms  with  endovascular  repair  without
complication in two patients. Mycotic aortic aneurysms
treated with endovascular stent grafts have a 30 day
mortality of 36.3% if the infection persists whereas healed
infections have a 2.7% mortality (Jones et al., 2005). One
author documented a 38% decrease in 30-day hospital
mortality rates with EVAR when compared with open
surgery, but the author suggests the possibility of selection
bias (Ten Bosch ef al., 2011). Hagiya et al. (2014) reviewed
the literature and tabulated a total of 28 cases of
mycotic abdominal aortic aneurysm caused by C. fetus
(Hagiya et al., 2014). Of the 28 patients, 17 (60.7%) had
positive blood culture and arterial wall cultures were
positive in 20 (71.4%). Overall mortality was 25% (7 of
28 cases). Three patients who died before surgery, all had
ruptured aortic aneurysm (File et al., 1979; Taylor et al.,
1979; Allerberger et al., 1991). Two patients had EVAR
and both died. One, a 76 year old male with an 11 cm
abdominal aortic aneurysm with contained rupture
underwent endovascular stent graft placement; he died of
sepsis 2 weeks after the procedure (Cochennec et al.,
2008). The other, a 76 year old man with an abdominal
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aortic aneurysm without rupture had EVAR with a
dacron stent graft placed but he died 15 days
postoperatively due to sepsis (Brossier et al., 2012). The
other 2 fatalities occurred in a 64 year male with a ruptured
aortic aneurysm who underwent aneurysm excision and
axillofemoral bypass but died 7 days postoperatively
(Jacobs et al., 1989) and a 68 year old male with a ruptured
aortic aneurysm who had in situ graft placement but died 6
days postoperatively (Dolev et al., 1971).

There are no clear antibiotics guidelines in the
literature for the treatment of aortitis and abdominal
mycotic aortic aneurysms. Although surgery or EVAR is
the mainstay of treatment, antimicrobial therapy remains
a critical component. Regarding C. ferus most authors
report treatment ranging from as short as 7 days to as
long as 52 weeks. Cochennec ef al. (2008) in their five
cases described the use of IV amoxicillin and clavulanate
or Imipenem, alone or in combination with gentamicin
until the fever subsided or inflammatory markers were
near normal. They followed this with long term oral
antibiotics (duration not specified). Brossier et al. (2012)
described five cases in which they used IV antibiotics for
30 days followed by oral antibiotics for 52 weeks but did
not mention the antibiotics used. Maeda et al. (2011)
reported three cases and used IV antibiotics for only 2-4
weeks until the WBC count and CRP were normal; all
patients were alive at 1 year. Hagiya et al. (2014) used
IV ceftriaxone 2 gram daily and ciprofloxacin 300 mg
QI2h for 36 days followed by long term oral
ciprofloxacin but did not describe the dose and duration
of ciprofloxacin in their patient. There is no consensus in
the literature on antibiotic choice, duration or need for
suppressive treatment in patients with C. ferus abdominal
aortic mycotic aneurysms. As fluoroquinolone resistance
has been reported to be as high as 32% (Pacanowski et al.,
2008), using fluoroquinolones alone as initial empiric
therapy could be risky. Use of a 3rd or a 4th generation
cephalosporin, an aminoglycoside and/or a carbapenem
as empiric therapy while awaiting the culture and
susceptibility data would seem a better approach; local
antibiograms should also be taken into account.

We initially intended to treat our patient for an
endovascular infection with IV antibiotics for 4 to 6
weeks. When her clinical course was complicated by a
pseudoaneurysm, she underwent endovascular stenting.
Since the stent was placed after 4 weeks of IV
antibiotics, the patient was stable, repeat blood cultures
were negative and CRP was normal, we thought that
the aortic bed where the stent was placed was likely to
be sterile. As a precaution, we decided to treat with 4
more weeks of IV antibiotics post-procedure. Our
experience and those of others, suggests that EVAR
and prolonged antibiotics is feasible when blood
cultures have sterilized and the patient is clinically
stable (Ting et al., 2004; Kan et al., 2007).
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Conclusion

Our case is the third report of a patient with an
abdominal aortic aneurysm infected with C. fetus
treated with endovascular stent placement and
parenteral antibiotics and is the first case who
survived beyond 15 days after EVAR. Our patient
continues to do well 8 months later. Although aortic
resection and bypass is considered to be the standard
treatment for infected aortitis, we opted for EVAR
because of our patient’s advanced age and medical
comorbidities. Prompt use of active IV antibiotics,
continued through the procedure and 4 weeks beyond
and short hospital stays may have led to a better
outcome in our patient than those previously reported.
Our experience suggests that when surgery is not
deemed safe, prolonged antibiotics and EVAR is a
reasonable alternative mode of treatment for mycotic
abdominal aortic aneurysm due to C. fetus.
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