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INTRODUCTION
Bacteremia in humans is not only caused by the ESKAPE pathogens 
but also by some rare opportunistic environmental pathogens. 
This case series highlights these rare opportunistic environmental 
pathogens causing blood stream infections.

Campylobacter jejuni and Campylobacter coli are one of the major 
causes of gastroenteritis in developed and developing countries. Rare 
cases of bacteremia have been reported by these species in contrast 
to Salmonella spp. which are frequently isolated from systemic 
invasive illnesses [1-3]. Bloodstream infections of Campylobacter 
spp. are usually seen in immunocompromised patients [4,5]. Studies 
show that humoral immunodeficiency carries a much higher risk of 
extraintestinal manifestations by these species [4,5]. Sphingomonas 
paucimobilis is usually found in nature, soil and drinking water. 
Nosocomial infections are usually acquired from indwelling 
catheters or by contaminated fluids [6-8]. This rare pathogen has 
been implicated to cause bacteremia in immunocompromised 
hosts [8-10].

Paenibacillus spp is an aerobic, spore forming, gram positive 
bacteria normally present in the environment like soil and water. This 
pathogen has been implicated in food poisoning, systemic infections 
and some cases of bacteremia [11-16]. Cupriavidus gilardii (C. 
gilardii) is an aerobic, gram-negative, glucose-non fermenting rod 
sporadically isolated from blood, cerebrospinal fluid, bone marrow 
and respiratory tract [17,18]. Various cases of C. gilardii have been 
identified in aplastic anaemia and leukaemia [18-20].

Case 1: Case Report of Campylobacter coli in 
X-Linked Agammaglobulinemia Patient
A five-year-old boy with normal birth and developmental history 
presented with fever for last three months. The patient had recurrent 
history of fever and nasal discharge since two years of age. He 

also had recurrent history of loose stools since three years of age 
which was treated with antibiotics like norfloxacin, gentamycin and 
metronidazole. There was some associated discharge from left ear 
which got improved with cefixime and amoxicillin-clavulanic acid. 
The patient had a strong family history of early death of maternal 
uncles and one male sibling. X-linked Agammaglobulinemia was 
confirmed in the patient by his previous admission history and he 
was admitted for evaluation of fever.

The haematological as well as other biochemical tests were done 
for further evaluation [Table/Fig-1]. His Bactec blood culture bottle 
flagged positive after 24 hours of receiving in the laboratory and 
direct Gram stain revealed multiple curved and spiral gram-negative 
bacilli [Table/Fig-2]. It was then subcultured on Blood agar and 
MacConkey agar plates. Non-lactose fermenting colonies were 
isolated on MacConkey media. Biochemical tests were performed 
and the organism was oxidase positive, catalase positive, nitrate 
not reduced, glucose not utilised, hippurate negative and indoxyl 
acetate-positive. Finally, MALDI-TOF MS was done for confirmation 
and the final identification was Campylobacter coli. The patient’s 
stool culture however did not grew Campylobacter coli. Real Time 
Polymerase Chain Reaction (Fast Track Diagnostics, Luxembourg) 
on the same stool specimen was positive for Campylobacter coli. 
The patient was subsequently treated with antibiotics according to 
the sensitivity pattern tested by VITEK-2 system and reported as 
per CLSI guidelines [21]. IV ampicillin 1-2 gm every 4-6 hours and 
IV gentamicin 3 mg/kg/day every eight hours for eight days was 
started. Oral kanamycin 750 mg four times a day was also initiated to 
combat the fecal carriage. The patient responded to the antibiotics 
and his clinical condition improved after five days. Subsequent, 
blood cultures taken on 6th and 8th days were sterile. Patient was 
transferred to the Immunology department on the 12th day for further 
evaluation and work-up for X-linked agammaglobulinemia. Routine 
injections of IV Immunoglobulins were started at dose of 400 mg/
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ABSTRACT
With increasing medical interventions, immunosuppressants, hospital stay and antibiotic use; people are finding increased cases of 
hospital acquired infections. Bacteremia and sepsis are important cause of morbidity and mortality in tertiary health care centres. 
Majority of bacteremia are caused by the Enterococcus faecium, Staphylococcus aureus, Klebsiella pneumoniae, Acinetobacter 
baumannii, Pseudomonas aeruginosa and Enterobacter spp (ESKAPE) pathogens. However, in some cases hospital environment 
bacteria can cause bacteremia and sepsis, especially in immunocompromised patients. Each bacterium is unique with specific 
antibiotic susceptibilities. So, accurate identification up to species level is important for management of infections. Automated 
culture and identification systems like VITEK and Matrix Assisted Laser Desorption Ionization Time of Flight Mass Spectrometry 
(MALDI-TOF MS) helps a lot in these processes. Here, the authors presents a case series of bacteremia caused by rare bacteria; 
namely Campylobacter coli, Sphingomonas paucimobilis, Paenibacillus thiaminolyticus and Cuprividus gilardii. All bacteria were 
grown in bactec culture and identifications were confirmed by MALDI-TOF MS and drug susceptibility testing was done by VITEK-2. 
All the patients were having co-morbidities and antibiotic history. Patients responded to guided antibiotic therapy. The authors 
reiterate that increased suspicion of infection by these bacteria, especially in bacteremia cases of patients have co-morbidities (like 
agammaglobulinemia, end stage renal disease, diabetes mellitus, kidney failure, etc). Latest identification techniques like VITEK 
and MALDI-TOF MS should be utilised for diagnosis and treatment of these infections.
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Case/
Patient

age

risk factors/Comor-
bidities/Diagnosis (on 
previous case reports)

organism isolated 
(MalDi-toF)

haematologi-
cal findings

Clinical/ 
Biochemical 

findings antibiogram results treatment outcome

1 5 
years

X-linked 
Agammaglobulinemia

Campylobacter coli Hb= 8.7 g/ dL;
WBC count= 

4.3 × 103 cells/
mL with 70% 
neutrophils, 
12% 
lymphocytes.

Hyperthermia (39.2° 
C), Tachycardia (122/
minute), hypotension 
(80/52 mmHg),
Axillary 
lymphadenopathy.
Liver and kidney 
function tests within 
normal limits.

Sensitive to ampicillin, 
gentamicin, 
ceftazidime, amikacin, 
cefoperazone-
sulbactam, levofloxacin, 
imipenem, meropenem.

IV ampicillin 1-2 gm 
every 4-6 h and IV 
gentamicin 3 mg/
kg/day every 8 h for 
8 days was started 
with Oral kanamycin 
750 mg 4 times 
a day

The patient was 
discharged in 
stable state 
with routine 
injections of IV 
Ig very month.

2 22 
years

Pontine glioma with 38 
weeks of pregnancy

Sphingomonas 
paucimobilis

Hb= 10.2 g/ 
dL; TLC = 14.9 

× 103 cells/mL

Grossly deranged 
liver and kidney 
function tests

Sensitive to 
ceftazidime, amikacin, 
cefoperazone-
sulbactam, levofloxacin, 
imipenem, meropenem, 
piperacillin-tazobactam.

Intravenous 
imipenem 250 
mg every 6 hourly 
plus levofloxacin IV 
500 mg once daily 
for 14 days.

The patient was 
stable and was 
discharged as 
LAMA as could 
not be operated 
for Glioma.

3 38 
years

Kidney failure Paenibacillus 
thiaminolyticus

Hb= 9.2 g/ dL; 
TLC = 13.4 × 

103 cells/mL

Grossly deranged 
liver and kidney 
function tests

Sensitive to cefixime, 
ceftazidime, polymyxin, 
vancomycin, amikacin, 
cefoperazone-
sulbactam, 
levofloxacin, imipenem, 
trimethoprim-
sulfamethoxazole

Intravenous 
imipenem 4 g/day 
and cefixime 200 mg 
BD for 10 days. 

The patient 
was discharged 
post Kidney 
transplant in 
stable condition 

4 56 
years

End stage renal disease 
with diabetes mellitus

Cupriavidus gilardii Hb =8.3 g/dl;
TLC=15.8 × 

103 cells/mL

Liver and kidney 
function tests within 
normal limits.

Sensitive to cefepime, 
ofloxacin, piperacillin/
tazobactam, 
levofloxacin, 
ciprofloxacin, 
aztreonam, imipenem, 
piperacillin, ceftazidime. 

Piperacillin/
tazobactam was 
added to the 
antibiotic regime as 
3.375 g IV q6hr for 
4-7 d

Patient was 
discharged after 
Brachiocephalic 
AV fistula 
procedure in a 
stable state with 
dietary advices 
and antibiotics 
for one week.

[Table/Fig-1]: Summary of cases.

kg given every 3-4 weeks. The patient was discharged in stable 
state at 17th day with routine follow-ups to be done in Outpatient 
Department (OPD).

Case 2: Case Report of Sphingomonas paucimobilis 
in a Pregnant Female with Pontine Glioma
A 22-year-old female patient presented to the Maternal and 
Reproductive Health (MRH) OPD of hospital at 38 weeks of 
pregnancy with history of weakness of bilateral lower limbs since 
last two months. The patient was diagnosed to have pontine glioma 
after neurosurgery consultation. Emergency caesarean section 
was planned and a low birth weight baby of 2.36 kg was delivered. 
Postoperatively, patient was shifted to ICU.

Patient started deteriorating on postoperative day 4 and was 
intubated the same day. Blood samples were sent for routine 
investigations. Two sets of blood culture bottles were sent for 
culture too. Routine haematological and biochemical investigations 
of patient were also done [Table/Fig-1]. Bactec culture bottle flagged 
positive after 18 hours and direct Gram stain revealed gram-negative 
bacilli. It was then subcultured on Blood and MacConkey agar 
plates. MALDI-TOF MS was performed and the final identification 
was done as Sphingomonas paucimobilis.

Disc diffusion testing of the organism was done according to 
the CLSI M100 guidelines and confirmed by VITEK-2. It showed 
susceptibility to ceftazidime, amikacin, cefoperazone-sulbactam, 
levofloxacin, imipenem and meropenem, piperacillin-tazobactam 
and resistance to aztreonam [21]. Based on the Antibiotic Sensitivity 
Testing (AST) pattern, the patient was treated with intravenous 
imipenem 250 mg every six hourly plus levofloxacin IV 500 mg once 
daily for 14 days. She responded well to the treatment and was 
transferred on the 18th day to Neurosurgery department for further 
management. Preanaesthetic checkup was done and planned for 
surgical removal of glioma along with radiotherapy. The patient’s 
relatives insisted for Leave Against Medical Advice (LAMA) due to 
some financial constraints the very next day and was subsequently 
discharged on 20th day.

Case 3: Case Report of Paenibacillus thiaminolyticus 
in a Kidney Transplant Recipient
A 38-year-old male patient was admitted in kidney transplant unit 
for renal transplantation. Patient was asymptomatic and afebrile. 
Desensitisation protocol was followed with a combination of IV 
Immunoglobulin (2 doses of 2 g/kg on day 0 and 30) and Rituximab 
(1 g on day 15). Prior to surgery immunosuppression was started 
with Etanercept and Tacrolimus with Basiliximab. Kidney transplant 
was done the following day. Patient was shifted to postoperative 
ward on endotracheal tube with mechanical ventilation. The patient 
became haemodynamically unstable the next day with deteriorating 
ventilator parameters.

[Table/Fig-2]: Gram stain of colonies of campylobacter coli showing curved, Gram 
negative bacilli.
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Blood samples were sent for routine investigations [Table/Fig-1]. 
Two sets of blood culture bottles were taken for culture too. Bactec 
culture bottle flagged positive after 22 hours and direct gram 
stain revealed gram positive, spore forming bacilli. It was then 
subcultured on Blood and MacConkey agar plates. MALDI-TOF MS 
was performed and the final identification was done as Paenibacillus 
thiaminolyticus.

Disc diffusion testing of the organism was done according to the 
CLSI M100 guidelines and confirmed by VITEK-2 [21]. It showed 
susceptibility to cefixime, ceftazidime, polymyxin, vancomycin, 
amikacin, cefoperazone-sulbactam, levofloxacin, imipenem, 
trimethoprim-sulfamethoxazole. The patient was treated with 
intravenous imipenem 4 g/day and cefixime 200 mg BD for 10 days. 
His general condition started improving and he was extubated after 
two days with stable haemodynamics and ventilatory parameters. 
Daily dressing was done and the patient was discharged in stable 
condition on postoperative 17th day.

Case 4: Case Report of Cupriavidus gilardii in an End 
Stage Renal Disease Patient
A 56-year-old male was referred from a peripheral hospital to the 
urology department with diagnosis of end stage renal disease. 
The patient had history of Diabetes mellitus since 20 years and 
hypertension since 18 years. He was on Anti-Tubercular Treatment 
(ATT) for six months and also suffered one episode of seizure two 
months back.

Colour Doppler revealed thrombosis of left upper limb cephalic vein 
and examination showed distension of left cephalic vein at elbow 
with mild tenderness. The patient underwent left Brachiocephalic 
arterio venouus fistula under local anesthesia and he was shifted 
to postoperative ward. On postoperative day 2; the haemodynamic 
parameters of the patient started deteriorating. His routine blood 
investigations were done [Table/Fig-1]. Blood Bactec culture bottles 
were sent for culture in pairs. They flagged positive after 16 hours. 
Direct gram stain revealed gram negative bacilli. The bottles were 
subcultured on Blood and MacConkey agar plates. MALDI-TOF MS 
was performed and the final identification was done as Cupriavidus 
gilardii. Vitek- 2 was used for AST. The isolate was resistant to 
meropenem, amikacin, rifampin and ampicillin, while susceptible 
to cefepime, ofloxacin, piperacillin/tazobactam, levofloxacin, 
ciprofloxacin, aztreonam, imipenem, piperacillin and ceftazidime. 
The clinician was informed about the susceptibility profile and 
piperacillin/tazobactam was added to the antibiotic regime as 3.375 
g IV q6hr for 4-7 days. The patient responded well to the therapy 
and improved haemodynamically. Patient was discharged on 12th 
day in a stable state with dietary advices and antibiotics for one 
week.

DISCUSSION
There are many bacteria in hospital environment which rarely cause 
infections. However, they cause bacteremia and other infections 
in immunocompromised patients. Each bacterium is unique with 
specific antibiotic susceptibilities. So, accurate identification up to 
species level is important for management of infections. Especially, 
bacteremia and sepsis patients require rapid diagnosis and 
management of infectious causes. Automated systems like VITEK 
and MALDI-TOF MS play a crucial role in the identification and 
sensitivity testing of these rare pathogens.

C. coli and C. jejuni are the most frequently isolated Campylobacter 
species causing diarrhea. Bacteremia caused by these species is 
usually rare and mostly seen in inmmunocompromised hosts. In 
patients with Agammaglobulinemia, Campylobacter spp. bacteremia 
was associated with an impaired antibody response. Several case 
reports of X-linked agammaglobulinemia with Campylobacter spp. 
bacteremia have been studied [22]. Stool cultures may or may 
not grow the causative agent. In this case; stool culture was itself 

negative but Real time Polymerase chain reaction (PCR) was positive 
for Campylobacter spp. Intestinal carriage of the organism may be 
responsible for recurrent bacteremia in these immunocompromised 
patients.

Bacteraemia with Campylobacter spp. is rare and the frequency 
is <1% of enteric Campylobacter spp. infections. Patients with 
invasive campylobacteriosis are with extremes of age and have 
higher co-morbidity in comparison with enteritis patients with a 
concomitant negative blood culture. Outcome in these patients with 
Campylobacteriosis is generally favourable. Suitable antimicrobial 
therapy with an aminoglycoside usually suffices in these cases.

S. paucimobilis is an opportunistic pathogen and causes 
infection in immunodeficient patients. It possesses a distinct 
sphingoglycolipid in the cell wall and does not have the usual 
lipopolysaccharide component [23]. People with comorbidities 
such as diabetes mellitus, malignancy, alcoholism, liver cirrhosis, 
end-stage renal disease, chronic obstructive pulmonary disease 
and AIDS are much more prone to S.paucimobilis infection [23]. 
Cases of infection in immunocompetent patient have also been 
seen [24,25]. S.paucimobilis has been known to be a rare causative 
agent of bacteremia, catheter-related sepsis, meningitis, peritonitis, 
osteomyelitis, endophthalmitis and visceral abscesses [24,25]. 
The patient in this case was immunocompetent but had grossly 
deranged liver function tests. There are no definitive guidelines for 
antibiotic therapy for S. paucimobilis infections; hence treatment is 
individualised according to the in vitro susceptibility profile of clinical 
isolate in the patient. Studies recommend the use of imipenem or 
aminoglycoside with a third-generation cephalosporin as the initial 
treatment of choice in S. paucimobilis infections [23-25]. In the 
present case also, the patient responded well with imipenem and 
levofloxacin.

Paenibacillus spp. is mainly environmental in origin, but increasing 
incidences of bacteremia have led to their isolation from blood. 
Isolation from cerebrospinal fluid, pleural fluid and urine have also 
been been noted [26,27]. Several species have been implicated 
for bacteremia like P.thiaminolyticus, P.konsidensis, P.alve, 
P.polymyxa, P.larvae. In this case, the patient showed bacteremia 
due to Paenibacillus spp. which could be due to the environmental 
contamination of clips and clamps. These findings could further 
be strengthened by these two cases of bacteremia from identified 
medical devices as the source (i.e., a hip prosthesis and a heart 
valve) [26,27].

To the best of knowledge, the present case represents the first 
clinical infection due to C.gilardii in a patient with end stage renal 
disease. C.gilardii causes infections in immunocompetent as well 
as immunocompromised patients. In the previous case reports 
of infection by C. gilardii, the patients were relatively young (7, 12 
and 36-year-old) [28,29]. However, in this case the patient was a 
middle-aged man of 56 years and underwent left Brachiocephalic 
AV fistula. Although, the patient had no obvious immunodeficiency, 
other co-morbidities might have affected the expression of 
pathogenicity of C. gilardii. In addition, it was possible that creation 
of AV fistula could have promoted the colonisation of the organism 
and the development of infection. C. gilardii has intrinsic resistance 
to many antimicrobial agents. The isolates of C.gilardii were often 
found to be resistant to aztreonam, meropenem, gentamicin and 
tobramycin and susceptible to trimethoprim-sulfamethoxazole and 
tetracycline; as this was evident with previous as well as present 
case scenario [28,29]. The organism was reported to have the 
ability to acquire resistance to antibiotics upon their continuous 
administration [29].

In this case, the strain was susceptible to cefepime, ofloxacin, 
piperacillin/tazobactam, levofloxacin, ciprofloxacin, aztreonam, 
imipenem, piperacillin and ceftazidime. The patient responded 
well to the therapy of piperacillin-tazobactam and improved 
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haemodynamically. Hence, it is of utmost importance to change 
the antibiotics of the patient according to the recent antimicrobial 
sensitivity pattern.

CONCLUSION(S)
Bacteremia with Campylobacter species, Sphingomonas 
paucimobilis, Paenibacillus thiaminolyticus and Cupriavidus gilardii 
are rare and an under-reported events.

This is the first case report of Paenibacillus thiaminolyticus from 
a renal transplant recipient and also Sphingomonas paucimobilis 
in immunocompetent patient. Increasing incidences of isolation 
of these organisms in both the immunocompetent as well as 
immunocompromised individuals are of concern. It requires high 
index of suspicion on the part of microbiologists for accurate 
diagnosis and reporting in high risk patients. Finally, this study 
stresses upon the point of accurate, timely diagnosis as well as 
treatment of rare under-reported pathogens causing bacteremia.

ethical considerations: Informed consent was obtained from all 
the patients and their legal guardians (in case of minors) regarding 
the publication of images and clinical information in the journal. 
They were informed of the confidentiality of the data, however, the 
anonymity cannot be guaranteed.
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