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Abstract 
Paenibacillus is a spore forming gram positive rod that is usually found in the 
environment. We describe a case of a patient who contracted this organism 
having never left the hospital after birth. This neonate contracted Paenibacil-
lus septic shock requiring support with venous-arterial extracorporeal mem-
brane oxygenation (ECMO) while still admitted to the hospital after birth. 
This patient initially presented in severe septic shock due to a Streptococcus 
agalactiae infection requiring hemodynamic support with ECMO. Following 
treatment for the Streptococcus agalactiae infection, and while still on ECMO 
support, the blood culture became positive for Paenibacillus. Given that our 
patient had never left the hospital after birth, the finding of this organism in 
the blood is unique. The primary defense against this bacterium is usually the 
skin. The only invasive procedure this patient had was ECMO cannulation 
which is done in a sterile fashion. Most species are susceptible to vancomycin, 
clindamycin, fluoroquinolones, aminoglycosides, carbapenems, penicillin, 
and cephalosporins. This patient was treated with penicillin G for 14 days for 
the S. agalactiae infection prior to the blood culture being positive for Paeni-
bacillus. More than a hundred species had been identified in the genus Pae-
nibacillus, however, few found to cause human infection. This case is unique 
as it is the first pediatric case with a Paenibacillus infection and the first pe-
diatric case where this organism which rarely causes human infection was 
found in the blood culture of a patient on ECMO. 
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1. Introduction 

Paenibacillus infections in humans are documented and discussed, although 
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they are infrequent and generally predict a favorable patient outcome. Our pa-
tient’s case is unique compared to other documented cases in regard to the age 
of our patient, the necessity for ECMO, and ultimately, death after resistance to 
several antibiotics and the development of multisystem organ failure. We report 
a case of Paenibacillus septic shock and multiple organ dysfunction syndromes 
in a term neonate cannulated onto VA-ECMO shortly after birth. 

2. Case Presentation 

Our patient was an hours-old, 39-week and 4 days female born via stat Cesarean 
Delivery (C-section) for a non-reassuring fetal heart rate found during routine 
follow-up with the obstetrics. Fetal heart tracing showed bradycardia, prompting 
a c-section under general anesthesia, during which meconium-stained fluid was 
noted. She was initially pale and floppy with no spontaneous respirations and 
without a palpable heart rate, which did not improve with stimulation, drying, 
or positive pressure ventilation. After receiving chest compressions for approx-
imately 35 seconds, the heart rate increased to 130 - 140 beats per minute and 
saturations were 60%. Spontaneous respirations and a stable heart rate were 
noted at 3 minutes of life. The patient was then placed on continuous positive 
airway pressure at 5 cm H2O. 

The patient was brought to the special care nursery, where she continued to 
have significant respiratory distress, hypotension, and neurologic depression 
manifested by floppiness, pallor, and little spontaneous movement. The first ar-
terial blood gas revealed a pH 6.97, PCO2 40, PO2 124, bicarbonate of 9.7, base 
deficit of −22.1. She was then referred to our NICU and required intubation by 
the transport team and initiation of a vasoactive. 

Upon arrival to the Neonatal Intensive Care Unit, the infant appeared to be in 
severe septic shock. The first blood gas, pH 6.86, PCO2 39, PaO2 172, HCO3 9, 
and lactate 14.1 mmol/L, was obtained while on High frequency oscillatory ven-
tilation (mean airway pressure 22, amplitude 40, Hz 8), nitric oxide at 20 ppm, 
and 100% FiO2. She was also receiving infusions of dopamine at 20 mcg/kg/min, 
epinephrine at 0.2 mcg/kg/min, and vasopressin at 0.2 milliunits/kg/min. The 
decision was made to cannulate onto VA-ECMO for refractory septic shock at 
10 hours of life. She was cannulated in the right neck with an 8 Fr internal jugu-
lar venous canula and a 12 Fr arterial canula in the carotid. We were unable to 
obtain optimal flow, thus requiring additional venous drainage placement in the 
OR with a 14 Fr right atrial canula via a subxiphoid approach. 

The first blood culture was positive, for S. agalactiae on day of life one, as de-
tected via Polymerase Chain Reaction (PCR), approximately 14 hours after birth. 
She was initially treated with cefotaxime and ampicillin, which was subsequently 
changed to penicillin G for 14 days. Daily blood cultures were obtained while on 
ECMO and were consistently negative by day of life 2. Clindamycin was also 
maintained for open-chest prophylaxis. Blood cultures became positive again at 
10 days of life and ECMO day 10. Blood cultures were sequenced and identified 
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as Paenibacillus. Despite the addition of vancomycin, blood cultures remained 
positive for the duration of her ECMO course, an additional 10 days. 

Complications to the patient’s ECMO course included severe coagulopathy, 
volume overload and renal failure requiring continuous renal replacement ther-
apy, interventricular hemorrhage (grade I), status epilepticus, and right ventri-
cular hypertrophy and dilation. During her initial course, there was significant 
improvement in her pulmonary function and hemodynamics. The improve-
ments were evidenced by successful weaning off vasoactive medications, im-
provement in neurologic function as necessitated by progressive increases in se-
dation needs, and with the return of renal function. However, coinciding with 
the positive Paenibacillus cultures, new pulmonary infiltrates developed (Figure 
1), along with the return of septic shock, which required significant vasoactive 
support, recurrent renal failure, liver failure and severe microvascular thrombo-
sis resulting in significant multi-limb ischemia. Due to the evolving and progres-
sive multi-system organ dysfunction (MODS) and inability to clear the Paeniba-
cillus bacteremia, the patient was decannulated from ECMO. Death occurred 
approximately 12 hours later due to refractory hypoxemic and hypercarbic res-
piratory failure and septic shock. An autopsy was performed with the final cause 
of death considered to be multi-organ failure due to sepsis: The lungs showed 
changes consistent with organizing alveolar damage caused by sepsis, along with 
secondary changes related to ECMO therapy. Sections of bilateral lungs showed 
organizing diffuse alveolar damage with diffuse pneumocyte hyperplasia and 
widening of the alveolar walls with edema and fibroblasts, patchy hemorrhage, 
focal concentric intimal thickening of muscular arteries, casts of mucus and fi-
brin in airways focally organizing, and extending in areas into the airspaces al-
veolar proteinosis, septal edema, and abundant intra-alveolar macrophages. 
 

 
Figure 1. Chest radiograph showing evidence of new pul-
monary infiltrates. 
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3. Discussion 

Paenibacillus is a spore-forming gram-positive rod that is usually found in the 
environment. Given that our patient had never left the hospital after birth, the 
finding of this organism in her blood is unique. In a study in PLOS ONE [1], it 
was reported that this bacterium was predominately isolated from non-sterile 
body sites. The study was not able to conclude about the how the bacterium was 
found in these observed patients but speculated that it was due to either com-
promised immunity or long-term indwelling foreign bodies like catheters. The 
bacteria are noted to have many virulent properties that may be resistant to an-
tibiotics and can be pathogens for humans. The primary defense against this 
bacterium is usually the skin. Considering the only invasive procedure our pa-
tient had was ECMO cannulation, which is performed under sterile conditions, 
it is surprising that the patient contracted a Paenibacillus infection. 

Another case report in BMJ Journal [2] reported a wound infection due to 
Paenibacillus in a 79-year-old man who presented with elevated inflammatory 
markers post-percutaneous coronary intervention and bypass. Although sternal 
swabs and blood cultures were obtained during surgery and did not reveal a 
bacterial infection, sepsis developed post-operatively. Several retrosternal swabs 
subsequently detected bacteria belonging to Paenibacillus, as confirmed via PCR 
sequencing. It is important to note that since the patient was on empiric antibi-
otic treatment, PCR was the only way to confirm the cause for the bacteria. An 
antibiotic regiment consisting of vancomycin, clindamycin, and ciprofloxacin 
showed a successful outcome for the patient, and inflammatory markers subse-
quently returned to normal. In contrast, our patient did not respond favorably to 
a comparable antibiotic regiment. Most species of this bacterium are susceptible 
to vancomycin, clindamycin, fluoroquinolones, aminoglycosides, carbapenems, 
penicillins, and cephalosporins. It is important to note that our patient was 
treated with penicillin G for 14 days for the S. agalactiae infection prior to the 
positive blood culture confirming Paenibacillus. 

In the Journal of Clinical Microbiology and Infection [3], a 54-year-old 
woman was admitted with mastitis with an underlying breast expander implant 
and found to have a Paenibacillus infection. After initially unsuccessful treat-
ment with amoxicillin, confirmation of the bacteria via PCR was performed sev-
eral months later. The PCR sequencing identified Paenibacillus from samples of 
peri-prosthetic fluid, capsular tissue, and a fragment of the removed expander. 
The patient responded successfully to the antibiotic-surgical approach.  

In the Annals of Clinical and Laboratory Science [4], a case report docu-
mented another infection with this bacterium. It discussed an 80-year-old male 
hemodialysis patient with end-stage renal disease and multiple comorbidities 
who presented to an outpatient clinic a month after implantation of a left sub-
clavian catheter with irritation at the site of the dialysis catheter. Prior to hospit-
al admission, the patient was prescribed topical hydrocortisone, which did not 
alleviate the irritation. Subsequent presentation to the emergency department, 
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about a month later, displayed pain at the site with blood work revealing eleva-
tion inflammatory markers. Vancomycin and gentamicin were initiated, and 
subsequent blood cultures identified Paenibacillus via PCR. The patient re-
mained on the antibiotic regimen, recovered, and received an alternate catheter 
for continuation of dialysis treatment. 

In the Journal of New Microbes and New Infections [5], the first case of a 
bone infection caused by Paenibacillus was reported. It described a 65-year-old 
man with a history of hypertension and arterial disease who presented with a 
bone infection post-surgical treatment from fractures to the tibia and fibula. De-
layed healing of the bone from the first surgery and an unknown antibiotic re-
gimen required a second surgery, where blood cultures confirmed growth of 
Paenibacillus. Amoxicillin was administered and the patient responded favora-
bly to the treatment. 

4. Conclusion 

Interestingly, the above cases were all noted in adults, responded favorably to 
antibiotics, and the patients ultimately recovered. The other cases reported are 
those in premature neonates. Our case is unique, as it is the first case with a Pae-
nibacillus infection found in the blood culture of a patient on ECMO: Our pa-
tient initially presented with S. agalactiae sepsis, and subsequently developed 
Paenibacillus sepsis, which resisted ampicillin, despite the report of its sensitivity 
to penicillins. Moreover, there is no explanation of where the patient contracted 
the bacterium, as it is usually found in the environment; the only invasive pro-
cedure performed was ECMO cannulation, which is done in a sterile fashion. 
Also unique to our patient is the non-favorable response to antibiotics and mul-
ti-system organ failure, which led to death, while most of reported cases predict 
patient recovery. 
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