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   Short Communication

Clinical Characteristics of Adult Escherichia coli Meningitis
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SUMMARY: The clinical characteristics and therapeutic outcomes of adult meningitis due to Escherichia coli
alone have not been examined adequately. In this study, we analyzed the clinical and laboratory data of 15 adult
patients with monomicrobial E. coli meningitis. The 15 patients, collected over a period of 18 years (January
1986-December 2003), included 7 men and 8 women, aged 45 -77 years. They accounted for 5% (15/306) of
our cases of adult bacterial meningitis with single pathogen infection. This study also revealed that a post-
neurosurgical state is the most important factor predisposing adult patients to develop E. coli meningitis. In this
study, all of the tested E. coli strains showed susceptibility to imipenem and/or meropenem, however, E. coli
strains that are not susceptible to third-generation cephalosporin have emerged since 2001. As to the therapeutic
results of these 15 cases, all 4 patients without appropriate antibiotic treatment died and the other 11 patients with
appropriate antibiotic treatment showed a mortality rate of 27%. The emergence of third-generation cephalosporin
non-susceptible E. coli strains in adult bacterial meningitis, as shown in this study, has created a therapeutic
challenge in choosing initial empirical antibiotics for treating adult patients with post-neurosurgical meningitis.
Our results emphasize that the timely use of appropriate antibiotics is essential for the management of this
potentially fatal central nervous system infection. However, it should be noted that the number of cases examined
in this study is too small to reach a therapeutic conclusion regarding adult E. coli meningitis, and further large-
scale studies will be needed for this purpose.

Jpn. J. Infect. Dis., 58, 168-170, 2005

*Corresponding author: Mailing address: Department of Neurol-
ogy, Chang Gung Memorial Hospital-Kaohsiung, 123 Ta Pei
Road, 833, Kaohsiung Hsien, Taiwan. Tel: +886-7-7317123 ext.
2283, Fax: +886-7-7333816, E-mail: cwenneng@ms19.hinet.net

Escherichia coli is a common pathogen of pediatric bacte-
rial meningitis (1), but it is uncommon as a pathogen of adult
bacterial meningitis (ABM) (2-4). In Taiwan, the most common
Gram-negative pathogens of ABM are Klebsiella pneumoniae
and Pseudomonas aeruginosa (3,4); nonetheless, ABM
caused by E. coli infection has been increasing (5). Although
there have been several reports on ABM generally (2-4),
the clinical characteristics of ABM due to E. coli infection
have rarely been examined. In this study, we retrospectively
reviewed the medical records and the microbiological records
of cerebrospinal fluid (CSF) analysis of patients with ABM
admitted to the Chang Gung Memorial Hospital-Kaohsiung
over a period of 18 years (January 1986 - December 2003).
All data were taken from preexisting standardized forms.
During the study period, 329 cases of culture-proven ABM
were identified. We analyzed the 15 of these 329 cases that
had monomicrobial E. coli infection. The criteria for a definite
diagnosis of adult E. coli meningitis included a positive CSF
culture of E. coli in patients with clinical presentations of
acute bacterial meningitis, including fever, consciousness
disturbance, signs of meningeal irritation and/or seizures, and
at least one of the following purulent inflammation features
of CSF: i) a leukocyte count > 0.25×109/L with predominant
polymorphonuclear cells; ii) a CSF lactate concentration
> 3.5 mmol/L; iii) a glucose ratio (CSF glucose/serum
glucose) < 0.4 or CSF glucose concentration < 2.5 mmol/L if
no simultaneous blood glucose was determined.

The E. coli strains cultured from the CSF specimens of the

15 cases were examined. Antibiotic susceptibility was tested
using the Kirby-Bauer disc diffusion method (BBL, Mueller-
Hinton II agars; Becton Dickinson Microbiology Systems,
Cockeysville, Md., USA). The GNS methodology of the Vitek
System (VITEK®, bioMerieux Vitek, Hazelwood, Mo., USA),
an established automated method of obtaining MIC data, was
also used to further determine antimicrobial susceptibility.
For this study, only the antibiotics (ceftazidime, ceftriaxone,
cefepime, imipenem, and meropenem) used commonly in the
treatment of ABM were collected. The basic clinical data of the
15 cases are listed in chronological order from 1986 to 2003 in
Table 1. Diabetes mellitus (DM) and post-neurosurgical states
were the common underlying conditions. The interval between
the neurosurgical procedure and the onset of meningitis in
the post-neurosurgical group was between 19 and 61 days
(mean = 30 days). Fever and altered consciousness were the
most common manifestations. The initial CSF data of the 15
studied cases were as follows: glucose 0.22 - 7.00 mmol/L
(median 2.48 mmol/L), total protein 0.46-8 g/L (median 3.34
g/L), lactate 2.43 -24.64 mmol/L (median 10.92 mmol/L),
and white blood cell (WBC) count 0.01 -18×109/L (median
3.68× 109/L). Blood cultures were performed for all of the
patients, and were positive in eight cases. A positive urine
culture was also found in one patient. A positive wound culture
was found in six patients who were in a post-neurosurgical
state. Peripheral leukocytosis was found in 11 cases and
leukopenia in just one.

The results of the antibiotic susceptibility test of the 15 E.
coli strains are listed in Table 1. E. coli strains that were
resistant or non-susceptible to third-generation cephalosporin
emerged in 2001 (Patient 10), but they still retained their
susceptibility to both cefepime and carbapenem. The anti-
biotics used in the treatment of these 15 patients are listed in
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specific group of patients may have been one of the factors
contributing to this high mortality rate. However, it should
be noted that the number of cases examined in this study is
too small to make a therapeutic conclusion regarding adult
E. coli meningitis, and therefore, further large-scale studies
will be needed.

REFERENCES

1. Chang, C. J., Chang, W. N., Huang, L. T., Huang, S. C.,
Chang, Y. C., Hung, P. L., Tsai, C.Y., Lu, C. H., Chang,
C. S., Cheng, B. C., Lee, P. Y., Wang, K. W. and Chang,
H. W. (2004): Bacterial meningitis in infants: epidemi-
ology, clinical features, and prognostic factors. Brain
Develop., 26, 168-175.

2. Durand, M. L., Calderwood, S. B., Weber, D. J., Miller,
S. I., Southwick, F. S., Caviness, V. S. and Swartz, M. N.
(1993): Acute bacterial meningitis in adults: a review of
493 episodes. N. Engl. J. Med., 328, 21-28.

3. Tang, L. M., Chen, S. T., Hsu, W. C. and Lyu, R. K.
(1999): Acute bacterial meningitis in adults: a hospital-
based epidemiological study. Q. J. Med., 92, 719-725.

4. Lu, C. H., Chang, W. N. and Chang, H. W. (2000): Adult
bacterial meningitis in southern Taiwan: epidemiologic
trend and prognostic factors. J. Neurol. Sci. 182, 36-44.

5. Lu, C. H., Chang, W. N., Chuang, Y. C. and Chang, H.
W. (1999): Gram-negative bacillary meningitis in adult
postneurosurgical patients. Surg. Neurol., 52, 438-444.

6. Lu, C. H., Chang, W. N., Chuang, Y. C. and Chang, H.
W. (1999): Gram-negative bacillary meningitis in adult
post-neurosurgical patients. Surg. Neurol., 52, 438-444.

7. Huang, C. R., Lu, C. H., Chang, H. W., Lee, P. Y.,
Lin, M. W. and Chang, W. N. (2002): Community-
acquired spontaneous bacterial meningitis in adult dia-
betic patients: an analysis of clinical characteristics and
prognostic factors. Infection, 30, 346-350.

8. Lau, S. M., Peng, M. Y. and Chang, F. V. (2004): Resist-
ance rates to commonly used antimicrobials among
pathogens of bacteremic and non-bacteremic community-
acquired urinary tract infection. J. Microbiol. Immunol.
Infect., 37, 185-191.

9. Yan, J. J., Ko, W. C., Wu, J. J., Tsai, S. H. and Chuang, C.
L. (2004): Epidemiological investigation of bloodstream
infections by extended spectrum cephalosporin-resistant
Escherchia coli in a Taiwanese teaching hospital. J. Clin.
Microbiol., 42, 3329-3332.

10. Lan, C. K., Hsueh, P. R., Wong, W. W., Fung, C. P., Lau,
Y. T., Yeung, Y. K., Young, T. and Su, C. C. (2003):
Association of antibiotic utilization measures and reduced
incidence of infections with extended-spectrum β-
lactamase-producing organisms. J. Microbiol. Immunol.
Infect., 36, 182-186.

11. Lauderdale, T. L., McDonald, L. C., Shiau, Y. R., Chen,
P. C., Wang, H. Y., Lai, J. F., Ho, M. and TSAR Partici-
pating Hospitals (2004): The status of antimicrobial
resistance in Taiwan among Gram-negative pathogens:
the Taiwan surveillance of antimicrobial resistance
(TSAR) program, 2000. Diagn. Microbiol. Infect. Dis.,
48, 211-219.

Table 1. Appropriate antibiotic therapy (the administration
of one or more antimicrobial agents shown to be effective
against E. coli and capable of passing through the blood-
brain barrier in adequate amounts) was given to 11 patients
(Patients 2, 3, 5, 6, 9 -15). The four patients (Patients 1, 4, 7,
8) who did not receive appropriate antibiotic therapy died in
a fulminant and rapid clinical course. However, final culture
results were not available before their death. Aside from
appropriate antibiotic therapy, a revision of a V-P shunt was
performed in two cases (Patients 11, 12). The other three
patients (Patients 7, 8, 13) with hydrocephalus did not undergo
V-P shunt insertion, and they all subsequently died. The thera-
peutic results for these 15 adult E. coli meningitis patients
showed that eight patients (Patients 2, 3, 5, 9 - 11, 13, 14)
survived and seven patients (Patients 1, 4, 6 -8, 12, 15) died.
Of the eight who survived, seven (Patients 2, 3, 9-11, 13, 14)
resumed normal lives and one (Patient 5) was in a vegetative
state.

This study revealed that E. coli meningitis accounted for
5.0% (15/306) of our cases of ABM with single pathogen
infection. Both DM and post-neurosurgical states are known
risk factors for the development of bacterial meningitis due
to an impairment of the host defense (6,7). But as this study
has shown, a post-neurosurgical state has become the most
important facter for the development of adult E. coli menin-
gitis in recent years, and most of our adult patients contracted
this infection nosocomially. In Taiwan, E. coli is a common
pathogen of both urinary tract infection and bacteremia (8-11).
Resistance of E. coli to certain broad-spectrum antibiotics
is higher and more acute in Taiwan than in most Western
countries (8-11). In recent years, the emergence of extended-
spectrum beta-lactamase-producing E. coli strains has become
a therapeutic problem, and this emergence is associated with
the use of extended-spectrum cephalosporin (8-11). In this
study, although no E. coli strains tested showed resistance
to either imipenem or meropenem, E. coli strains that are
resistant or non-susceptible to third-generation cephalosporin
have emerged since 2001. As the antibiogram (Table 1) shows,
these third-generation cephalosporin non-susceptible and
resistant E. coli strains were still susceptible to cefepime,
an antimicrobial agent that has recently been used in the
management of ABM. The emergence of third-generation
cephalosporin-resistant E. coli strains, as shown in this
study, may creat a therapeutic challenge in choosing empiric
antibiotics for the treatment of adult patients with post-
neurosurgical meningitis. If further large scale studies can
confirm the increase of third-generation cephalosporin non-
susceptible E. coli strain-related adult E. coli meningitis,
the use of one of the carbapenems as one of the initial
empiric antibiotics in the treatment of adult patients with post-
neurosurgical meningitis should be considered. In this study,
the mortality rate was 100% in those four patients who did
not receive appropriate antibiotic treatment. Appropriate
antibiotic treatment with or without shunt revision was the
management strategy used for the other 11 patients, and 73%
(8/11) survived. The overall mortality of these 15 adult
patients with E. coli meningitis was 47% (7/15). This mortal-
ity rate was higher than that of our ABM patients overall (4);
however, the underlying neurosurgical conditions of this


