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What do we know about the subject matter of this study?

Bacteremia due to Campylobacter spp is very rare and occurs espe-
cially in patients with some comorbidity or immunocompromise 
or at extreme ages of life. The gastrointestinal focus is the most fre-
quent.

What does this study contribute to what is already known?

This study provides data on the clinical microbiological character-
istics of Campylobacter spp bacteremia in pediatrics as well as its 
evolution and the local sensitivity patterns in order to be able to 
establish a timely treatment.
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Abstract

Campylobacter spp. is a common cause of gastroenteritis in children. Bacteremia represents < 1% of 
all infections and occurs in immunocompromised patients and at extreme ages. Objective: To des-
cribe the epidemiological, clinical, and microbiological characteristics of children with Campylobac-
ter spp. bacteremia. Patients and Method: Observational retrospective study that included patients 
aged from 0 to 16 years hospitalized between January 2015 and February 2022, due to bacteremia 
with at least one blood culture with isolation of Campylobacter spp. The following variables were 
analyzed: age, sex, underlying disease, symptoms, ,site of acquisition of the infection, clinical focus 
of infection, presence of neutropenia and hypogammaglobulinemia, typing and sensitivity of the 
isolated microorganism, isolation in other sites, initial and definitive treatment, complications, and 
evolution. Bacterial identification was performed by mass spectrometry and sensitivity was determi-
ned by the agar disk diffusion method. Results: 30 patients were included, median age 54 months 
(IQR 23-100 months). 86.6% presented an underlying disease and 70% had compromised immu-
nity. The main clinical focus was gastrointestinal (70%). The species identified were C jejuni (n:24, 
77.4%), C upsalensis (n:3, 10%), C coli (n:2, 6.6%), and C ureolyticus (n:1, 3.3%). The sensitivity to 
meropenem was determined in 27 isolates that were 100% susceptible. Susceptibility to ciprofloxacin 
and erythromycin was 15% and 91%, respectively. One patient died because of an infection (3%). 
Conclusion: Campylobacter spp. bacteremia is more frequent in immunocompromised patients. C 
jejuni was the most frequently isolated species. Sensitivity to carbapenems was 100%. Mortality was 
low in this clinical series.
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Introduction

Bacteria of the genus Campylobacter are a common 
cause of gastroenteritis in children and young adults 
and represent one of the main causes of foodborne in-
fections1,2. Occasionally, it has been documented as an 
etiologic agent in invasive infections such as cellulitis, 
septic arthritis, meningitis, endocarditis, pericarditis, 
cholecystitis, pancreatitis, hepatitis, thrombophlebitis, 
or respiratory infections3. In addition, Campylobacter 
infection, especially C. jejuni, has been reported as a 
probable trigger of Guillain-Barre syndrome and he-
molytic uremic syndrome4.

However, bacteremia due to Campylobacter spp. is 
very rare; it represents < 1% of all infections caused by 
this microorganism and occurs especially in patients 
with some comorbidity or immunocompromise or at 
extreme ages of life5. There are few studies describing 
the characteristics of patients with Campylobacter spp 
bacteremia, especially in pediatrics, and none (to our 
knowledge) carried out in Latin America. In 2021, 
the Microbiology Service of our institution published 
a paper describing the fundamental microbiological 
characteristics of 21 patients with isolation of Campy-
lobacter spp in blood cultures between January 2014 
and September 20206.

The objective of this work is to describe the micro-
biological and clinical characteristics of children with 
Campylobacter spp bacteremia, with an in-depth study 
of the clinical aspects, laboratory findings, and the 
therapeutic strategy used.

Patients and Method

Study design
Observational, descriptive, and retrospective study 

which included all patients with bacteremia due to 
Campylobacter spp. The study was carried out in a 
third-level pediatric hospital located in Buenos Aires 
(Argentina). It has more than 600 inpatient beds, 5 in-
tensive care units (ICU), and 1 neonatal ICU. Children 
are admitted from the Emergency Service and the Out-
patient Offices, where patients concur spontaneously 
or are referred from other institutions from all over the 
country.

The inclusion criteria were age between 0 and 16 
years, having a hospital admission between January 
2015 and February 2022 due to an infection with at 
least one blood culture with isolation of Campylobacter 
spp.

The medical records were reviewed, and the fol-
lowing data were recorded: age, sex, baseline disease, 
symptoms, source of infection, clinical focus of infec-
tion, presence of neutropenia and hypogammaglobu-

linemia, typing and sensitivity of the isolated micro-
organism, isolation in other sites, initial and definitive 
treatment, complications, and evolution.

Bacteremia due to Campylobacter spp was defined 
as the isolation in one or more blood cultures of a 
microorganism belonging to the Campylobacter ge-
nus, with a maximum incubation period of 5 days. 
Regarding the source of infection, out-of-hospital 
infection was considered the one present at hospital 
admission or that manifested itself up to the first 48 
hours of hospitalization, and in-hospital infection 
was considered the one whose clinical manifestations 
appeared after 48 hours of hospitalization. The clini-
cal focus of infection was established by the presence 
of local signs and symptoms of infection and/or by 
the isolation of the same microorganism in blood cul-
tures and at the site of infection. Primary bacteremia 
was assumed in the absence of another source of in-
fection.

A patient was considered to have received effective 
initial treatment after empirical antibiotic treatment 
with adequate sensitivity of the isolated microorgan-
ism, according to antibiotic susceptibility tests. Recur-
rence of bacteremia was defined as the isolation of the 
same microorganism in new blood cultures, detected 
at least 1 month after the resolution of the initial ep-
isode.

Death attributed to infection was assumed to be 
death in a patient with persistent signs and symptoms 
caused by Campylobacter spp bacteremia and in the ab-
sence of another cause with or without persistent pos-
itive blood cultures.

Microbiological aspects
Bacterial identification was performed by mass 

spectrometry (MALDI-TOF MS) with Vitek MS® 
(Biomérieux Argentina) and sensitivity was deter-
mined by the disk diffusion method using Muel-
ler-Hinton agar with 5% sheep blood; the Clinical 
and Laboratory Standards Institute (CLSI) cut-off 
points of erythromycin and ciprofloxacin for Campy-
lobacter and meropenem for Enterobacteriaceae were 
considered7.

Statistical analysis
For the descriptive analysis, categorical variables 

were expressed as percentages and continuous vari-
ables as median and interquartile range (IQR). Micro-
soft Excel, version 2019, was used.

Ethical considerations
This study was approved by the Ethics Committee 

of the institution. The research was subject to current 
regulations and the data were analyzed anonymously 
and confidentially.
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Results

During the study period, 30 patients with Cam-
pylobacter spp bacteremia were identified, rep-
resenting 0.9% of the positive blood cultures. Of 
these, 19 (63.3%) were male. The median age was 54 
months (IQR: 23 -100 months). 26 patients (86.6%) 
had some underlying pathology: leukemia (n  =  11, 
36.6%), non-oncologic liver disease (n  =  5, 16.6%), 
solid organ transplantation (n=4, 13.3%), solid or-
gan tumor (n = 2, 6.6%), primary immunodeficiency 
(n = 1, 3.3%), chronic kidney disease (n = 1, 3.3%), 
and chronic non-progressive encephalopathy (n  =  1, 
3.3%). Four patients had no comorbidity. Of these, 
3 were younger than 6 months so their age may have 
been a determining factor in the severity of infection. 
The remaining patient was 6 years old, presented with 
fever and gastrointestinal focus, and blood cultures 
were negative before starting antibiotic treatment. The 
presence of an associated immunological disease was 
ruled out.

Infection acquisition was out-of-hospital in 27 pa-
tients (90%) and in-hospital in 3 patients. Although 
in-hospital cases were few, no differences in antibiotic 
sensitivity or severity were observed in this group com-
pared to out-of-hospital cases. 21 patients (70%) regu-
larly attended the hospital for treatment of chronic pa-
thologies. 15 patients (50%) had a central venous cath-
eter, but no device-associated bacteremia was observed.

The main symptoms on admission were fever 
(n = 29, 96.6%), abdominal pain (n = 15, 30%), non-
bloody diarrhea (n  =  13, 43.3%), bloody diarrhea 
(n = 5,16.6%), and vomiting (n = 4, 13.3%). The main 
clinical focus was gastrointestinal in 21 patients (70%). 
One patient with chronic liver disease presented edem-
atous-ascitic syndrome. 7 patients (23.3%) had no ev-
ident clinical focus, and primary bacteremia was as-
sumed (table 1). Of these, 6 were immunosuppressed 
patients and the remaining one was neonate.

9 patients (30%) presented neutropenia at the time 
of diagnosis. Gamma globulin concentrations were 
evaluated in 17 patients, of whom 7 (40%) had hy-
pogammaglobulinemia.

The species identified were C. jejuni (n  =  24, 
77.4%), C. upsalensis (n  =  3, 10%), C. coli (n  =  2, 
6.6%), and C. ureolyticus (n=1, 3.3%). In one patient, 
identification to species level was not possible. The me-
dian time to isolation was 54 hours (IQR: 39.5-68.75 
hours). Sensitivity to meropenem was determined in 
27 isolates which were 100% sensitive. Table 2 shows 
the sensitivity to erythromycin and ciprofloxacin. In 21 
patients, a concomitant stool culture was performed si-
multaneously (up to 5 days after bacteremia) of which 
5 (23.8%) were positive for the same agent found in 
blood cultures.

28 (93.3%) patients received empirical treatment 
with piperacillin-tazobactam (PTZ) in 20 of them 
(71.4%), meropenem in 4 (14%), and ceftriaxone in 
4 (14%). Only the 4 patients who received carbapen-
em empirically received effective initial treatment. The 
median time to indicate effective treatment was 1.5 
days (IQR: 1-4.75) and it was meropenem in all cases, 
which was maintained for a median of 11 days (IQR: 
10-14 days).

Four patients (14%) developed septic shock, and 
one patient developed acute renal failure. No immu-
noreactive complications (Guillain Barré syndrome, 
reactive arthritis) were observed. One patient died due 
to the infection; the patient had leukemia, was admit-
ted with a gastrointestinal focus (without neutropenia 
or hypogammaglobulinemia), and received treatment 
with meropenem at the appropriate dose from the 
time of admission. Blood cultures were confirmed to 
be negative 48 hours after effective treatment; howev-
er, the patient developed septic shock and died 10 days 
after hospitalization, with no other microbiological 
isolates documented.

Campylobacter Bacteremia - M. E. Padilla et al

Table 1. Number and percentage of patients presenting each 
symptom and clinical focus of infection at the time of hospital 
admission

Symptom, Nº (%)

Fever 29 (96.6)

Abdominal pain 15 (50)

Non-bloody diarrhea 13 (43.3)

Bloody diarrhea   5 (16.6)

Vomiting   4 (13.3)

Clinical focus of infection, Nº (%)

Gastrointestinal 21 (70)

Primary bacteremia   7 (23.3)

Edematous ascitic syndrome   1   (3.3)

Table 2. Number and percentage of isolates that were sensitive 
and resistant to evaluated antimicrobials

Number of  
evaluated isolates

Sensitive,
No. (% of 
evaluated)

Resistant,
No. (% of 
evaluated)

Erythromycin 23 21 (91) 2 (9)

Ciprofloxacin 20 3 (15) 17 (85)

Meropenem 27 27 (100) 0 (0)
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identified C. fetus as responsible for most episodes of 
bacteremia16. However, in later series4,5,10,17, including 
a study in a pediatric population12, C. jejuni predom-
inates, as in this work. This difference could be due 
to the increase in the immunosuppressed population 
(which is at risk of bacteremia by less aggressive spe-
cies) or, as Skirrow et al. stated, to advances in diagnos-
tic methods for C. jejuni and C. coli17.

Campylobacter spp has traditionally been resistant 
to most beta-lactam antibiotics, so macrolides and 
quinolones were for many years the empirical treat-
ment of choice18. Since the 1990s, Campylobacter spp 
resistance to fluoroquinolones has increased rapidly 
in different countries, being recognized as an emerg-
ing public health problem19-21. This coincided with the 
approval of the use of fluorinated quinolones in veter-
inary medicine22. Therefore, quinolones are no longer 
a therapeutic alternative when Campylobacter spp in-
fection is suspected1,23,24. In addition, there is evidence 
that infections caused by quinolone-resistant strains 
are more severe and prolonged than those caused by 
sensitive strains21,22,25.

Although some studies have warned about the 
increased resistance of Campylobacter spp. to macro-
lides26, in this and other series, sensitive isolates pre-
dominated10,12. Therefore, they continue to be a valid 
alternative as a treatment for gastrointestinal condi-
tions caused by this microorganism, although they 
would not be the treatment of choice in invasive infec-
tions such as bacteremia24.

Studies analyzing the sensitivity of Campylobacter 
spp. to carbapenems in human infections report sensi-
tivity rates close to 100%4,10,12.

Except for carbapenems, most Campylobacter spp 
strains are considered resistant to beta-lactam antibi-
otics27. The main mechanism involved is the produc-
tion of a variety of beta-lactamase enzymes, but mod-
ification of cell membrane porins and the presence of 
efflux pumps have also been described28. The efficacy 
of beta-lactam antibiotics combined with beta-lact-
amase inhibitors such as piperacillin-tazobactam is still 
unclear29.

Regarding mortality associated with infection, it 
varies in different studies between 0% (pediatric co-
hort only)12 and 15%4. Data regarding the impact of 
inadequate treatment on mortality are not conclu-
sive; some studies found an association between both 
variables11, while other publications did not4,10,30. In 
our series, the low mortality rate (3%) is not con-
sistent with the low percentage of patients with ad-
equate empirical treatment and the high number of 
immunocompromised patients. However, we must 
emphasize that most patients received piperacillin-ta-
zobactam as initial treatment. As in other series, the 
lack of data on susceptibility to this antibiotic makes 

Discussion

The Campylobacter genus consists of gram-nega-
tive, motile, non-spore-forming, curved bacilli whose 
main reservoir is the digestive tract of birds and mam-
mals. Ingestion of contaminated meat is the main form 
of human infection, although, in rural environments 
in underdeveloped countries, it is possible to contract 
the infection by exposure to chicken feces in the do-
mestic environment1.

Several studies have demonstrated the higher prev-
alence of Campylobacter spp bacteremia in immuno-
compromised patients and extreme ages of life4,5,8. 
In the pre-HAART era, HIV/AIDS was the main risk 
factor9. Currently, it is described especially in patients 
with liver disease, oncologic disease, humoral immu-
nodeficiency, and solid organ and bone marrow trans-
plantation4.

In most series, the main source of infection is the 
abdominal area, although the respiratory and urinary 
areas, skin and soft tissue, and intravascular devices 
have also been described as sources of infection. Up to 
25% of the episodes may correspond to primary bac-
teremia4,10.

In our series, gastrointestinal symptoms were the 
main clinical focus of infection. The fecal culture was 
positive in 23.8% of the samples analyzed, a result sim-
ilar to that reported in other series, which report a pos-
itive stool culture in 19-38% of the cases of bacteremia 
due to Campylobacter spp10-12. The low percentage of 
isolation in stool culture could be because it is a fastid-
ious microorganism, difficult to grow. Variables such 
as the administration of antibiotics, the low volume 
of material submitted, or the time from the onset of 
symptoms to the collection of the sample could also 
influence the results found13.

A study in Israel compared the characteristics of 
episodes of Campylobacter spp bacteremia in children 
with and without risk factors12. They concluded that in 
healthy hosts it manifests as a single episode, at young-
er ages, and with gastrointestinal symptoms, while in 
those with risk factors, it is observed in older patients, 
often without an evident clinical focus, and there may 
be infection recurrence.

An association between Campylobacter spp bac-
teremia and humoral immunodeficiency has been 
described14. In this study, only one patient had pri-
mary immunodeficiency as an underlying disease 
and hypogammaglobulinemia was found in 17 pa-
tients.

There are more than 25 species within the Campy-
lobacter genus. Those usually described in patients with 
acute gastroenteritis are C. jejuni in 95% of the cases 
and C. coli in 4%; the rest of the species together cause 
1% of the episodes15. A classic description from 1978 

Campylobacter Bacteremia - M. E. Padilla et al
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it difficult to establish with certainty whether it was 
effective or not.

The main strength of this study is the methodical 
recording of clinical and microbiological data in a 
highly complex hospital, in the study of an entity that 
has few reports in pediatrics. On the other hand, the 
weakness is that it was performed in a single center and 
has a retrospective design which did not allow us to 
know some epidemiological data and that some of the 
variables analyzed coincide with those described in the 
work of García et al6, performed in the same institu-
tion and published in 2021, which included episodes 
of bacteremia due to Campylobacter spp in the period 
2014-2020. However, this study adds more clinical and 
therapeutic information that is relevant to the manage-
ment of these patients.

It should be noted that knowing the clinical charac-
teristics and sensitivity patterns in children with Cam-
pylobacter spp bacteremia allows early suspicion of the 
diagnosis and appropriate empirical treatment.

In conclusion, Campylobacter spp bacteremia is 
infrequent in pediatrics. In this cohort of children, 
patients with underlying pathology and immunocom-
promise predominated. The main clinical picture was 
gastrointestinal. C. jejuni was the most frequently iso-
lated species. All the isolates tested were sensitive to 
meropenem and mortality was low.
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