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Background: Herbaspirillum species are nonfermenting, aerobic, helical 
or curved, Gram-negative bacteria belonging to the class Betaproteobac-
teria, order Burkholderiales. To date, only a few studies have reported on 
the epidemiology, clinical symptoms, antibiotic susceptibility profiles, 
treatment and outcomes of Herbaspirillum huttiense-related infections in 
pediatric patients.
Methods: The aim of this study was to present 3 years of H.huntiense data, 
antibiotic susceptibility profiles, systemic antibiotics and antibiotic lock 
therapy (ALT) options and clinical outcomes.
Results: Fourteen episodes of infection in 12 patients were included in 
this retrospective study. The patients had a male/female ratio of 1:1 and 
a median age of 160.5 months (range, 3–198 months). Catheter-related 
bloodstream infection (CRBSI) was detected in 11 patients. Only 1 patient 
developed catheter-related infective endocarditis. The patient’s catheter was 
removed, and she was successfully treated with systemic antibiotics for 4 
weeks. Systemic antibiotics were used in all infections related to H. hut-
tiense. In septic, critically ill patients, the catheter was removed, and sys-
temic antibiotics were started. Port catheters were removed in 5 patients. 
ALT was performed in clinically stable patients. ALT using amikacin was 
administered to 6 patients through the port catheter. Two patients had a 2nd 
attack. After the 2nd ALT treatment, 1 patient cured, and the catheter of the 
other patient was removed due to persistent microbial growth in cultures. 
Antimicrobial susceptibility testing of the reported isolates showed suscep-
tibility to meropenem (90%), ceftazidime (87%) and piperacillin/tazobac-
tam (65%), with 92% resistance to colistin.
Conclusion: H. huttiense is an emerging pathogen in CRBSI. Piperacil-
lin/tazobactam, ceftazidime and meropenem appear to be good therapeu-
tic options for the treatment of H. huttiense infections. ALT and systemic 
antibiotics can be used in H. huttiense-CRBSI to sterilize and preserve the 
central venous catheter.
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Herbaspirillum species (spp.) are nonfermenting, aerobic, 
helical or curved, Gram-negative bacilli of the Betaproteo-

bacteria class found in various environmental habitats, including 
soil, groundwater and drinking water distribution systems.1 Her-
baspirillum spp. were first described in 1986 by Baldani,2 this spe-
cies were reclassified as Herbaspirillum huttiense in 2004 by Ding 
and Yokota.3 Subsequently, isolated cases as well as case series 
were reported in immunosuppressed and immunocompetent indi-
viduals.4–7 It is mostly associated with bacteremia in patients with 
underlying conditions such as cancer, cirrhosis or immunosuppres-
sion.1,6 The identification of this agent is clinically important. Con-
ventional identification methods fail to detect Herbaspirillum spp. 
and may confuse Herbaspirillum with other microorganisms such 
as Cupriavidus pauculus, Burkholderia cepacia complex, Ralstonia 
spp. or Ochrobactrum anthropi.4,8–10 Advanced bacterial diagnostic 
methods [e.g., matrix-assisted laser desorption ionization time-
of-flight mass spectrometry (MALDI-TOF MS) and/or molecular 
techniques] that can reveal the protein structure or nucleic acids of 
microorganisms are expected to enable accurate identification of 
this microorganism. MALDI-TOF MS is a spectroscopic method 
that requires a reliable and complete database. The rapid identi-
fication and high discriminative power of MALDI-TOF MS have 
made it a useful tool in identifying rare bacteria that are difficult to 
identify. Implementation of the bioMérieux MS scientific research 
database improved the detection probability of rare bacteria.1,9–11

Most patients require long-term use of central venous catheters 
(CVC) for procedures such as administration of intravenous drugs, blood 
transfusions, parenteral feeding, and laboratory tests. Different types of 
intravascular catheters are currently being used, leading to a myriad 
of infectious complications. In patients with CVC, catheter-related  
bloodstream infections (CRBSI) can cause significant morbidity and 
mortality if not treated quickly and effectively.12 Antibiotic therapy for 
catheter-related infection is often initiated empirically. In the treatment 
of CRBSI, antibiotic lock therapy (ALT) can be used together with 
systemic antimicrobial therapy. ALT, with or without heparin, is the 
retention of antibiotics at high concentrations and for certain periods of 
time in the catheter to sterilize the catheter lumen. Indicated in patients 
with CRBSI involving long-term catheters with no signs of exit site or 
tunnel infection where catheter salvage is the goal.13

There are only a few studies that examined the epidemi-
ology, clinical findings, antibiotic susceptibility profiles, treat-
ment and outcomes of H. huttiense-related infections in pediatric 
patients. The aim of this study was to present 3 years of H.huntiense 
data, antibiotic susceptibility profiles, systemic antibiotics and ALT 
options and clinical outcomes.

PATIENTS AND METHODS
In this retrospective, single-center study, 14 infection epi-

sodes in 12 patients with positive H. huttiense cultures at Ankara 
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Bilkent Children’s Hospital between August 2019 and December 
2022 were included.

Patients with underlying conditions included those with 
hematologic or oncologic malignancy, ventriculoperitoneal shunt 
and hematopoietic stem cell transplant recipients.

Demographic and clinical data of the patients were retrieved 
from the hospital’s electronic medical records. Age, sex, underly-
ing diseases, the presence of CVC, antibiotics, regimen, antibiotic 
susceptibility profile, the presence of fever, total white blood cell 
count, neutrophil and lymphocyte counts, catheter removal status, 
discharge and mortality data were reviewed.

The diagnosis of CRBSI was considered if at least one of 
the following findings: (1) the occurrence of chills accompanied 
by fever (>38 °C) within 1 hour after catheter manipulation or 
flushing, (2) isolation of the same pathogen from both catheter and 
peripheral blood cultures, and (3) isolation of the same pathogen 
from the catheter tip and blood.14

In patients with a diagnosis of CRBSI, ALT was adminis-
tered with a concentration of 2 mg/ml amikacin without the use of 
heparin, considering the susceptibility pattern of the isolate, with 
the goal of catheter salvage in mind. The antibiotic solution was 
changed at 24-hour intervals.15 The treatment of the patients whose 
fever decreased after 72 hours and whose blood culture was nega-
tive was completed for 10–14 days with ALT and systemic antibiot-
ics. Treatment of patients whose catheters were removed continued 
with systemic antibiotics for 10–14 days.

Isolates were identified with VITEK MS v3.2.0 
(bioMérieux), a system that uses MALDI-TOF technology. Anti-
biotic susceptibility testing of the isolates was performed using the 
ETEST method (bioMerieux, France), and evaluated according to 
pharmacokinetic pharmacodynamic breakpoints of the European 
Committee on Antimicrobial Susceptibility Testing.

Statistical Analysis
Statistical analyses were performed using the SPSS  

software, version 25.0 (IBM Inc., Armonk, NY) and GraphPad 
software, version 8.0.2. Kolmogorov–Smirnov test was used to 
determine whether the data was distributed normally. Sex distribu-
tion was analyzed using the Mann–Whitney U test. The results were 
reported as median (min-max). A P value of <0.05 was considered 
statistically significant.

RESULTS
The patients had a male/female ratio of 1:1 and a median age 

of 160.5 months (range, 3–198 months). At the time of diagnosis, 
the patients had a median white blood cell count of 3190 (200–
11,620) cells/µL, absolute neutrophil count of 2625 (10–6,030) 
cells/µL and absolute lymphocyte count (ALC) of 500 (30–48,420) 
cells/µL.

The clinical characteristics of the patients diagnosed with H. 
huttiense infection are presented in Table 1. CRBSI associated with 
implanted devices (port) was detected in 11 immunocompromised 
patients. All patients (100%) had fever symptoms.

Systemic antibiotics were used in all infections related 
to H. huttiense. In septic, critically ill patients, the catheter was 
removed and systemic antibiotics were started. Port catheters 
were removed in 5 patients. ALT was performed in clinically 
stable patients. ALT was administered to 6 patients through the 
port catheter. However, H. huttiense-CRBSI was detected again 
in 2 patients. In the other patient, a CRBSI episode developed 3 
months later. Due to technical difficulties, we learned antibiotic 
susceptibility late. H.huntiense was resistant to amikacin. The 
catheter was removed due to persistent microbial growth in cul-
tures (case 5 and case 7 in Table 1). T
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One patient (an 11-year-old girl) developed a complication 
of catheter-related infective endocarditis. A transthoracic echocar-
diogram of this patient revealed hyperechogenic 2 × 3.5 cm vege-
tation at the inferior vena cava and right atrium junction. Cardiac 
magnetic resonance imaging showed impaired left ventricular sys-
tolic function (57%), hypointense foci in the right atrium and right 
ventricle and decreased right ventricular systolic function. The 
patient’s catheter was removed and she was successfully treated 
with meropenem and amikacin for 4 weeks.16

Antimicrobial susceptibility results of the reported isolates 
are displayed in Figure 1. Almost 92% of the isolates were resist-
ant to colistin, followed by gentamicin (50%) and amikacin (31%). 
The minimum inhibitory concentration (MIC) values of amikacin 
ranged between 8 and 64 μg/mL for the isolates tested for MIC. 
The MIC values were 8–24 μg/mL for gentamicin. Colistin showed 
a high MIC value of ≥256 μg/mL. Meropenem (90%), ceftazidime 
(87%) and piper–acillin/tazobactam (65%) were susceptible. Of the 
quinolones, 68% of the isolates were susceptible, 14% were inter-
mediately susceptible and 18% were resistant to ciprofloxacin.

DISCUSSION
H. huttiense infections have often been associated with risk 

factors such as pneumonia, hematologic disorders and cardiovas-
cular diseases. Hickman and port catheters are increasingly used in 
patients with malignancy due to the ease of establishing continuous 
venous access. In patients with central venous catheter, CRBSI can 
lead to severe morbidity and mortality if not treated quickly and effec-
tively.17 In a case series reported by Bloise et al.,6 CRBSI was detected 

in 1 patient and was successfully treated with systemic piperacillin- 
tazobactam. Ziga et al.9 presented a case of CRBSI caused by H. 
huttiense in a 2-year-old patient with ALL, which resolved with 
meropenem. In our study, systemic antibiotics were used in all 
infections associated with H. huttiense. We employed ALT to 6 
patients. However, 2 of these patients developed a second CRBSI 
episode 3 and 6 months later, respectively. ALT was repeated for 
both patients but was successful in one of them. In the patient in 
whom ALT failed, we learned antibiotic susceptibility late due to 
technical difficulties. H. huntiense was resistant to amikacin.

Li et al.1 reported that H. huttiense is susceptible to imi-
penem, meropenem, piperacillin-tazobactam and levofloxacin, 
while Hernández et al.5 reported that H. huttiense is susceptible 
to levofloxacin, ceftazidime, trimethoprim-sulfamethoxazole, 
minocycline and meropenem and resistant to amikacin and colis-
tin. Consistently, we observed that H. huttiense was susceptible 
to meropenem, ceftazidime, piperacillin-tazobactam and resistant 
to colistin. In our study, antibiotic susceptibility tests differed for 
each isolate. The antibiotic discs available in our laboratory at that 
time could be used. Published studies show that meropenem and 
piperacillin-tazobactam are the most used drugs with good clini-
cal efficacy. Meropenem and piperacillin-tazobactam were also the 
most used antibiotics in our study. We think that catheter lock ther-
apy can be used simultaneously with systemic treatment in patients 
diagnosed with CRBSI for catheter salvage. This is the first study 
to use catheter lock therapy for CRBSI caused by H. huttiense and 
also the largest case series reported to date.

MALDI-TOF MS enables the identification of bacterial 
species as well as those reported as rare human pathogens, which 

FIGURE 1.  Antimicrobial susceptibility of the isolates.
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can be challenging with conventional phenotypic methods. At our 
hospital, we use the VITEK MS v3.2.0 (bioMérieux) system and 
database. H. huttiense has a high phenotypic similarity to Burk-
holderia cepacia, which sometimes results in misidentification.8,10 
Phenotypic characterization does not allow differentiation between 
species. MALDI-TOF MS or molecular methods are required for 
reliable identification. Fatal cases of H. huttiense infection have 
been reported in a small of number of patients.6,18 In our study, no 
death occurred.

Chemaly et. al,4 reports a hospital-based cluster of Her-
baspirillum species infections in cancer patients, as well as sub-
sequent sporadic cases of the hospital- and community-onset  
infections. The study included facility observations, infection pre-
vention assessments, and environmental sampling to explore poten-
tial sources of Herbaspirillum species. Despite all intensive efforts, 
the source of the bacterium could not be identified. So far, we do 
not know the source of H.huttiense in our cluster.

In conclusion, catheter lock therapy using amikacin can be con-
sidered for the treatment of CRBSI caused by H. huttiense, an emerg-
ing pathogen rarely infecting humans. As for systemic antibiotics,  
piperacillin-tazobactam, ceftazidime and meropenem appear to be 
good therapeutic options for this microorganism. Future studies are 
warranted to obtain further data on the source, transmission, antimi-
crobial susceptibility pattern, and clinical course of the H. huttiense 
infection.
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