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CASE REPORT

Escherichia coli Meningitis in a 72-year-old Woman
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ABSTRACT 
Spontaneous community-acquired meningitis caused by 
E. coli is rare in the adult population. It is associated with 
a high risk of morbidity and mortality. We describe a case 
of a 72-year-old woman who presented with altered men-
tal status and neck stiffness and was found to have E. 
coli meningitis. Urine cultures grew E. coli, representing 
a likely source. The E. coli strain was identified as se-
quence type 73 (E. coli ST73). Her symptoms and labora-
tory values improved following antibiotic initiation, and 
she was discharged from the hospital to a rehabilitation 
facility.
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INTRODUCTION

Bacterial meningitis occurs in approximately 0.9 per 100,000 
individuals per year in high-income countries and is associ-
ated with a considerable risk of neurological sequelae (rang-
ing from 9.4% to 25%) and mortality (ranging from 6% to 
54%).1-4 In adults, bacterial causes most commonly include 
Streptococcus pneumoniae and Neisseria meningitidis, as 
well as Listeria monocytogenes in those greater than 50 
years of age.1 Gram-negative bacillary meningitis is esti-
mated to represent only 6.1% of bacterial meningitis cases 
in adults, with Escherichia coli specifically only occurring 
in 1% to 3% of cases.5–8 We present a case of spontaneous 
community-acquired E. coli meningitis in a 72-year-old 
woman on chronic steroids, highlighting the importance of 
considering E. coli as a cause of meningitis.

CASE REPORT

A 72-year-old woman presented with altered mental status 
for one day with a five-day history of generalized weakness 
and a mild headache. Past medical history included neph-
rolithiasis (most recent ureteral stent and lithotripsy one 
year ago) complicated by multiple urinary tract infections, 
chronic kidney disease, cardiomyopathy with an ejection 
fraction of 28%, atrial fibrillation, anemia of chronic dis-
ease, and gout treated with chronic steroids. She had no 
history of ear or sinus infection, neurosurgical intervention 

or epidural injections, or previous episodes of meningitis. 
She fell at home one week prior and was cleared from any 
acute injuries following medical evaluation and imaging. 
She denied any additional current symptoms, including no  
photophobia, dysuria, urinary frequency, fevers, or chills.

Vital signs revealed a blood pressure of 128/71 mmHg, 
heart rate of 59 beats/min, and temperature of 36.7°C. On 
physical examination, she was confused with a Glasgow 
Coma Scale (GCS) score of 14 (eyes 4, verbal 4, motor 6). She 
had neck rigidity with a positive Brudzinski’s sign but no 
focal motor or sensory deficits. The remainder of the physical  
examination was normal. 

Complete blood count and comprehensive metabolic 
panel were notable for a white blood cell (WBC) count of 
11.7 × 109/L with an absolute neutrophil count of 11.2 × 
109/L, hemoglobin of 8.3 g/dL, and creatinine of 1.4 mg/dL 
(baseline 1.1–1.3 mg/dL). Two sets of blood cultures were 
obtained. Urinalysis demonstrated 64 WBC/hpf, 3+ leuko-
cyte esterase, and negative nitrates. Computed tomogra-
phy (CT) of the brain did not show evidence of any acute 
intracranial abnormalities. Following imaging, the patient 
underwent lumbar puncture, revealing clear cerebrospinal 
fluid (CSF) with 180 nucleated cells/ccm, 94% polymor-
phonuclear neutrophils, protein level of 97 mg/dL (normal 
15–60 mg/dL), and glucose of 30 mg/dL (normal 50–80 mg/
dL). Gram stain of CSF fluid showed many polymorphonu-
clear leukocytes, and organisms were seen. CT abdomen and 
pelvis was obtained, showing a likely left renal subcapsu-
lar hematoma and nonobstructing bilateral nephrolithiasis. 
There was no evidence of deep infection or abscess.

Empiric intravenous acyclovir (550 mg q8h), ceftriaxone 
(2g q12h), and ampicillin (2g q6h) were started less than two 
hours after the lumbar puncture was performed. She was 
admitted to the hospital.

Over the next several days, she remained hemodynam-
ically stable with no fevers and with improvement in her 
neck symptoms. CSF culture grew E. coli susceptible to 
ceftriaxone (and ampicillin, cefepime, gentamicin, mero-
penem). Acyclovir was discontinued on day two of her 
hospitalization. Her WBC normalized. Urine culture grew 
>100,000 CFU/mL E. coli and >100,000 CFU/mL Klebsiella 
pneumoniae, both susceptible to ceftriaxone. Blood cultures 
obtained prior to antibiotics showed no growth. Ceftriaxone 
was continued and ampicillin was discontinued. Magnetic 
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resonance imaging (MRI) of the brain and cervical spine did 
not show any intracranial or spinal abscess. She continued 
to recover without any complications and was discharged to 
a short-term rehabilitation facility on day six of her hospi-
talization. She was continued on IV ceftriaxone for a total 
of 21 days.

Whole genome sequencing was performed in-house using 
Illumina iSeq platform. Resistance genes and point muta-
tions associated with drug resistance in E. coli were detected 
using ResFinder, while virulence genes and E. coli serotypes 
were detected using VirulenceFinder and SerotypeFinder 
respectively. The E. coli was identified as sequence type 
(ST) 73, serotype O2 H1. No antibiotic-resistant gene and/
or mutation was detected. Multiple virulence genes were 
detected: Surface attachment (papA_F43, papA F9, papC, iha, 
yeh A,B,C, D), iron acquisition (iucC, iutA, fyuA, ireA, iroN, 
sitA, irp2), serum resistance (iss, traT), Uropathogenic spe-
cific protein (usp), toxin (astA, senB, cnf1, hlyA), microcin  
(mchB, mchC, mchF), and ion resistance (terC).

DISCUSSION

Pathogens causing bacterial meningitis in adults include 
Streptococcus pneumoniae (72% of all cases) and Neisse-
ria meningitidis (11% of all cases) and in those greater than 
50 years of age, Listeria monocytogenes.2 There is usually 
little to no reference to other pathogens.1 Although E. coli 
is a common cause of neonatal meningitis, it rarely causes 
meningitis in adults.2,9 Among 667 cases of meningitis in 
Rhode Island between 1976 to 1985, only 10 cases (1.5%) 
were of community onset meningitis due to coliform bacte-
ria in adults.10 Several more recent cohort studies in Europe 
of community-acquired bacterial meningitis found only 1% 
to 3% were caused by E. coli.5–8 Risk factors for community- 
acquired E. coli meningitis include chronic alcoholism, liver 
disease, diabetes mellitus, immunocompromise, immuno-
suppressive drugs, and cancer.8,9 E. coli meningitis can occur 
following penetration of the blood-brain barrier secondary  
to head and spinal trauma, CSF leak, and neurosurgical 
intervention and associated complications, including ven-
triculoperitoneal shunts and gastrointestinal perforation.11,12 
We present a rare case of an older patient with chronic ste-
roid use who developed spontaneous community-acquired 
E. coli meningitis secondary to a UTI with E. coli. 

The classic triad suggestive of meningitis includes fever, 
neck stiffness, and an altered mental status.2,13 This triad 
occurs only in 41% of patients with acute bacterial menin-
gitis (fever in 74%, neck stiffness in 74%, and altered mental 
status in 71%), though occurs more frequently in patients 
over 60 years of age.14 By comparison, the classic meningitis 
triad is reported in only 25% of patients with E. coli men-
ingitis with a low incidence (41%) of fever at presentation.8 
Consistent with prior literature, our patient presented with 
altered mental status and neck stiffness, but she did not have 

a fever at presentation and she did not develop a fever at any 
point during her admission. This low incidence of fever in 
E. coli meningitis may be a reflection of the patient cohort 
at higher risk of developing E. coli meningitis, including 
older patients and those on immunosuppression,8 such as 
our patient. Overall, our case again highlights that reliance 
on the meningitis triad could lead to a missed or delayed 
meningitis diagnosis, especially with E. coli as the causative 
organism.

Gram-negative bacillary meningitis occurs more fre-
quently as a complication from bacteremia in the setting 
of a distant infection, with one study reporting a distant 
source of infection in 77.5% with gram-negative bacillary 
meningitis compared to only 34.6% in other causes of men-
ingitis.15 For E. coli meningitis, urinary tract infection has 
been identified as the most common portal of entry, occur-
ring in 24-48%.8,9,16 Additional sources may include pneumo-
nia, septic arthritis, ear infection, primary bacteremia, and 
peritonitis.8,9,16 E. coli bacteremia is quite common in these 
patients with positive blood cultures identified in 76–79%. 
Interestingly, our patient had a distant source of infection 
(i.e., UTI) but no evidence of bacteremia. Several cases of E. 
coli meningitis with a urinary source have been described, 
but blood cultures are either positive or not enough infor-
mation is given to determine the presence or absence of bac-
teremia.8,16–18 Our whole genome sequencing of the E. coli 
identified it as E. coli ST73, the predominant invasive strain 
reported to cause urinary tract infections and bacteremia.19,20 

E. coli ST73 carries a significant amount of virulence genes 
and it is an exclusive human pathogen.20 In a recent genomic 
study, E. coli ST73 was also reported to cause communi-
ty-acquired meningitis in adults.21 Unlike pediatric E. coli 
meningitis, there is no predominant E. coli strain to cause 
adult meningitis. E. coli meningitis portends a high risk of 
morbidity, including neurologic complications (52–53%), 
ICU admission (47%), and organ failure (45%), as well as 
a high risk of mortality (36–48%).8,9,16 Death from E. coli  
meningitis may be related to the virulence of the strains.16

Empiric treatment of bacterial meningitis should be 
promptly initiated when meningitis is suspected. For patients 
older than 50 years of age, empiric antibiotics include ceftri-
axone plus ampicillin (plus Vancomycin where prevalence 
of cephalosporin-resistant pneumococcus is greater than 
1%).2,19 Ceftriaxone is used for the empiric treatment of 
bacterial meningitis when a gram stain of the CSF does not 
show any bacteria, because it crosses the blood-brain barrier 
and has activity against penicillin-resistant Streptococcus 
pneumoniae as well as Neisseria meningitidis. It is also the 
most commonly used antibiotic for E. coli meningitis in the 
literature9,20 and is expected to be active against most strains 
of E. coli in areas of low prevalence extended spectrum 
beta-lactamase (ESBL) or carbapenemase producing (CPO)  
E. coli.8 Antimicrobial susceptibility testing showed that 
our patient’s E. coli was susceptible to ceftriaxone.

CASE REPORT
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In conclusion, spontaneous community-acquired E. coli 
meningitis is a rare entity in adults. Fortunately, ceftriax-
one, an antibiotic used for the empiric treatment of bacterial 
meningitis when no organisms are seen on CSF gram stain, 
is active against most isolates of E. coli. As highlighted in 
this case, patients may not present with the classic menin-
gitis triad and frequently have a distant source of infection, 
such as a urinary tract infection. E. coli meningitis in adults 
portends a high risk of morbidity and mortality.
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