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SUMMARY
The clinical manifestation of Escherichia coli could 
vary from asymptomatic bacteraemia to systemic 
bloodstream infection and meningitis. We describe an 
unusual course of E. coli infection in twins, emphasising 
commencement of appropriate antimicrobial therapy. 
A set of male dichorionic diamniotic twins were 
delivered at 34 weeks of gestation by caesarian 
section. Pregnancy was complicated by diabetes, pre-
eclampsia and cholestasis. Antenatal ultrasounds noted 
a congenital pulmonary airway malformation in twin A. 
Following delivery, twin A developed respiratory distress, 
but twin B was asymptomatic. Partial septic work-up at 
admission in the neonatal intensve care unit was done. 
Twin A’s blood culture grew E. coli, while twin B’s blood 
culture was negative. Twin A was treated with 7 days of 
intravenous antibiotics. At 11 days of age, twin B acutely 
developed a scrotal swelling. On suspicion of testicular 
torsion, he was taken for urgent surgery, which revealed 
a scrotal abscess positive for E. coli. The scrotum was 
irrigated and successfully treated with 4 weeks of 
antibiotics. Both twins were doing well at 3 months of 
follow-up.

BACKGROUND
Escherichia coli infection is a significant cause of 
mortality and morbidity in neonates, especially 
those born preterm. It is a major aetiology of a 
range of clinical presentations, including sepsis, 
pneumonia, meningitis, and skin and soft tissue 
infections. Early-onset sepsis (EOS), occurring 
in the first week of life, is an especially signifi-
cant concern, with a mortality rate over 10%.1 
In Canada, E. coli has surpassed group B Strepto-
coccus (GBS) as the most common cause of EOS as 
screening and prophylactic intrapartum antibiotics 
have become the standard of care.2

A number of risk factors for EOS have been iden-
tified, but the only recommendation is by the Amer-
ican Academy of Pediatrics (AAP) for asymptomatic 
siblings of a patient with EOS in a multigestational 
pregnancy is close observation, as EOS is usually 
caused by vertical transmission from the mother.3 
In a small case series and literature review, Almi-
dani et al found a wide variation in practice and no 
consensus on management in this situation.4

Here we discuss a set of twins born prematurely, 
one with early respiratory distress and bacteraemia, 
and the other with a late presentation of scrotal 
abscess, both caused by the same organism, E. coli. 
This case highlights the clinical spectrum of neonatal 
E. coli infections, including the rare occurrence of 

scrotal abscess, as well as the potential need for 
treatment in twins when one twin has EOS.

CASE PRESENTATION
A 24-year-old gravida 2, para 1 woman delivered 
a set of male dichorionic diamnioticdichorionic 
diamniotic twins, at 34 weeks gestation by urgent 
caesarian section for an atypical fetal heart rate in 
twin A, after presenting to care for reduced fetal 
movement. She was not in labour and membranes 
were intact at delivery.

Pregnancy had been complicated by gestational 
diabetes, pre-eclampsia, and cholestasis of preg-
nancy, for which she was on insulin, labetalol 
and ursodiol, respectively. Her serologies were all 
protective, including negative GBS status. Antenatal 
ultrasounds had noted an incidental congenital 
pulmonary airway malformation (CPAM) in twin A 
but were otherwise normal.

At delivery, twin A needed positive pressure 
ventilation for poor respiratory effort followed by 
continuous positive airway pressure (CPAP) support 
for increased work of breathing. Twin B was deliv-
ered a minute after twin A and was vigorous and 
did not require any resuscitation. Both infants were 
admitted to the neonatal intensive care unit (NICU) 
for prematurity and assessment of twin A’s CPAM.

In the NICU, twin A underwent partial septic work-
up, including blood cultures at admission, and was 
started on prophylactic intravenous antibiotics. White 
blood cell (WBC) count was 3.67×109/L. Chest radi-
ography initially showed ground-glass signs of respira-
tory distress syndrome, but a repeat chest X-ray prior 
to discharge demonstrated a focal confluent density 
in the posterior left hemithorax highly suggestive of 
CPAM. This did not require inpatient intervention by 
paediatric surgery. Conversely, twin B did well and 
received routine care.

Twin A was trialled off CPAP to room air at 24 
hours of life. At this time, twin A’s blood culture 
was reported as positive for E. coli. Following this 
result, blood cultures were repeated on both twins, 
which were negative at 48 hours. Twin B did not 
receive antibiotics as he was clinically well. Twin A 
received a total of 7 days of intravenous antibiotics 
for a suspected diagnosis of pneumonia, consid-
ering his respiratory distress and history of CPAM.

At 11 days of age, twin B’s right scrotum became 
swollen, erythematous and tender. He was afebrile 
and had no other signs of infection. Suspecting 
testicular torsion, he was urgently taken to the 
operating room for right inguinal and scrotal explo-
ration. Surgery revealed a scrotal abscess present 
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just outside the patent tunica vaginalis, with swelling of the right 
testicle, epididymis, vas deferens and testicular vessels. The right 
testicle appeared viable and an orchidopexy was performed. 
The scrotum was irrigated after the abscess was drained, and 
samples were collected for pathology and cultures. A vessel loop 
drain was inserted, communicating from the right scrotum to 
the inguinal region. Diagnostic laparoscopy of the peritoneum 
through the patent vaginal process prior to its ligation demon-
strated no necrotising enterocolitis or otherwise abnormal 
bowel. The surgery was completed without complications.

The infant was treated with intravenous vancomycin and cefo-
taxime. WBC count following surgery was 14.87×109/L and C 
reactive protein was 53.6 mg/L. Pathology confirmed the diag-
nosis of right testicular abscess. Both blood and abscess culture 
were positive for E. coli. An abdominal ultrasound to assess 
for an intra-abdominal source for the abscess found no signs of 
infection. Antibiotics were switched to ampicillin based on the 
culture and sensitivity results. E. coli meningitis was ruled out 
based on cerebral spinal fluid analysis and culture in both twins. 
The remainder of both twins’ clinical course in the NICU was 
unremarkable. Twin B’s drain was removed 6 days after surgery. 
He was stepped down to oral amoxicillin after 9 days of intra-
venous antibiotics, with a plan to complete a total of 4 weeks of 
antibiotics. Twin A was discharged at 16 days of life and twin B 
was discharged at 20 days of life.

OUTCOME AND FOLLOW-UP
At 3 months of follow-up, both twins were doing well. Twin A 
had no further issues with his CPAM and twin B’s scrotum had 
healed well with no further testicular concerns.

DISCUSSION
Infection by E. coli in the neonatal period is an important health 
concern. However, data about the incidence, distribution and 
clinical manifestations of neonatal E. coli infections remain 
limited and controversial.

In last decade, E. coli surpassed GBS as the most common 
cause of neonatal bacteraemia in premature and term newborns. 
Despite the implementation of comprehensive infection control 
measures, E. coli in this population is a common cause of severe 
infections, including meningitis, with mortality rate as high as 
40%. Studies in both Canada and the USA demonstrate increasing 
rates of EOS due to E. coli, as well as high rates of resistance to 
ampicillin and gentamycin, commonly used empiric antibiotics 
for EOS.5 The outcome of E. coli infections is frequently poor, 
with a high rate of devastating consequences associated with 
severe neurodevelopmental disabilities in survivors. Awareness 
of the potential fulminant sepsis caused by E. coli, as well as the 
diversity of other clinical presentations of this infection, is essen-
tial for effective prevention and management.

In the early neonatal period, less than 7 days of age, majority 
of E. coli infection presents as respiratory distress progressing 
to haemodynamic instability. However, in older neonates, it can 
cause isolated pneumonia, localised skin infection and abscess, 
asymptomatic bacteraemia and meningitis. Maternal risk factors 
for EOS caused by E. coli and GBS include positive GBS surveil-
lance, GBS bacteriuria, previous infant with EOS, prolonged 
rupture of membranes and maternal fever.1 Risk factors specific 
to E. coli EOS include prematurity, low birth weight and maternal 
chorioamnionitis.5 Of these, the only present risk factor for 
either twin was prematurity. Also relevant to this case, the pres-
ence of a CPAM is an independent risk factor for neonatal respi-
ratory distress and respiratory tract infection.6

In our case, the signs of EOS in twin A was recognised early, 
and 7 days of intravenous antibiotic treatment was effective. It is 
important to note, however, that current guidelines recommend 
a course of intravenous antibiotics of 10–14 days for uncom-
plicated early-onset bacteraemia caused by E. coli.7 There was 
a management dilemma regarding his twin, who was asymp-
tomatic. Transmission of bacteria causing EOS is usually vertical 
from the mother, so twin B was high risk but did not have the 
additional risk factors (eg, CPAM). The only guideline in this 
scenario is from the AAP, which recommends close observation 
of the asymptomatic sibling, with investigations and empiric 
treatment if symptoms occur.3 In one small case series of twins 
with one sibling being investigated for EOS from Canada, just 
over a third of asymptomatic neonates with risk factors were 
investigated and empirically treated.4 There have been no studies 
showing incidence of EOS in an asymptomatic twin of a patient 
with EOS, likely due to rarity.

In our case, twin B was not initially investigated at admission, 
although a blood culture was drawn when twin A was diag-
nosed with EOS, and the blood culture was negative. This blood 
culture could have been a false negative, since blood cultures in 
neonates are highly dependant on technique and volume. E. coli 
infections, in particular, can result in low levels of bacteraemia, 
which could be hard to detect.8

Acute scrotal swelling is uncommon in the neonatal period, 
and differential diagnosis includes hernia, hydrocele, testic-
ular torsion and infection. Infection is usually bacterial or 
viral epididymitis and orchitis but can rarely manifest as bacte-
rial abscess.9 Acute scrotal swelling is a surgical emergency, as 
testicular torsion cannot usually be ruled out clinically, and 
urgent intervention is required to prevent loss of testicular 
viability. Fever and tenderness need not be present in infec-
tious causes compared with torsion.10 The cremasteric reflex 
may be lost in non-torsion etiologies, and 50% of normal 
newborns will not have the reflex.11 Ultrasound is commonly 
used in older patients to guide management, but testicular 
artery flow is frequently undetectable on Doppler ultrasonog-
raphy in normal prepubescent testicles, making it ineffective 
in neonates.12

Scrotal abscess in neonates are a rare finding. Bacteria can be 
seeded haematogenously following bacteraemia, secondary to an 
intra-abdominal infection through a patent processus vaginalis or 
via the urogenital tract.10 13 Haematogenous spread would have 
been the most likely vector for twin B’s scrotal absces, which 
developed acutely at 11 days of life. He had no preceding signs 
of urinary tract infection, such as feeding intolerance or vital 
sign changes, which would have suggested a genitourinary route; 
however, this cannot be entirely excluded as a urine culture was 
not collected. There was a patent processus vaginalis, but peri-
toneal cultures taken intraoperatively did not show E. coli and 
there were no signs of infection seen laparoscopically to suggest 
the abdominal route of infection. A common origin for the E. 
coli in both twins was suggested by the almost identical antibi-
otic sensitivities from each culture.

Scrotal abscess is effectively managed with incision and drainage, 
and a course of antibiotics specific to the infectious agent. Gram-
positive bacteria is usually implicated, but abscesses due to Kleb-
siella pneumoniae, E. coli and Candida albicans have been 
reported.14 15 Abscess due to E. coli, as was the case here, appears 
extremely rare, with only four reported cases in the literature.16–19 
Even if the testicle appears severely inflamed, necrosis is rare and 
the testicle can usually be salvaged.20 The postoperative course in 
our case was uncomplicated and the patient completed treatment 
without sequelae.
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Healthcare practitioners should be vigilant in identifying 
neonates at risk of EOS, as early recognition and treatment are 
essential to prevent morbidity and mortality. In a case of sibling 
of a patient with EOS in multigestation pregnancy, careful 
consideration of risk factors is warranted when deciding empiric 
investigation and treatment of an asymptomatic neonate. Finally, 
in the uncommon case of acute scrotal swelling in the neonatal 
period, although it is a surgical emergency due to risk of testic-
ular torsion, infection is also an important differential diagnosis.

Learning points

►► Early-onset neonatal sepsis is a condition with a high 
morbidity and mortality rate. Healthcare providers should be 
aware of the maternal and other risk factors and act early to 
treat empirically when it is suspected.

►► Vertical transmission is the usual source of bacteria, causing 
early-onset sepsis. Close monitoring of asymptomatic siblings 
of patients with sepsis in multigestational pregnancy is 
necessary and should have a low threshold for investigation 
and intervention.

►► Awareness of diversity of Escherichia coli clinical 
presentations is essential for the healthcare practitioners as it 
will guide the antibacterial treatment.

►► Scrotal abscess is a rare finding in neonates but should be 
considered on the differential for acute scrotal swelling in the 
neonatal period; however, urgent surgery is still required as 
testicular torsion usually cannot be ruled out clinically.
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