
   
Vol. 8(34), pp. 849-856, 15 September, 2014 
DOI: 10.5897/AJPP2014.4023 
Article Number: 872153747357 
ISSN 1996-0816  
Copyright © 2014  
Author(s) retain the copyright of this article 
http://www.academicjournals.org/AJPP 

                           African Journal of Pharmacy and  
Pharmacology  

 
 
 
 

Full Length Research Paper 
 

Evaluation of treatment of suspected meningitis 
according to guidelines in a hospital in the  

United Kingdom 
 

Tijana Kovacevic1,2* and Pedja Kovacevic3 

 

1Clinical Centre Banja Luka, Pharmacy Department, 12 beba bb, 78 000 Banja Luka, Republic of Srpska,  
Bosnia and Herzegowina. 

2Royal London Hospital, Barts and the London NHS Trust, United Kingdom. 
3Medical Intensive Care Unit, Clinical Centre Banja Luka, 12 beba bb, 78 000 Banja Luka, Republic of Srpska,  

Bosnia and Herzegowina. 
 

Received 21 January, 2014; Accepted 29 August, 2014 
 

Acute meningitis is a potentially life-threatening neurological emergency which requires rapid 
diagnosis and early administration of appropriate empirical therapy. The compliance regarding 
empirical treatment of acute meningitis to the Barts and the London Trust (BLT) guidelines was 
assessed along with the use of corticosteroids. A retrospective audit for the time period of 1st January, 
2008 to 21st May, 2009 was carried out in order to determine the level of compliance to the Trust 
guidelines in empirical treatment and the use of corticosteroids in acute meningitis. Patients were 
identified from cerebrospinal fluid specimens sent to the Microbiology Department from five wards in 
the BLT. This project's primary outcome is the extent to which prescribers follow current Trust 
guidelines regarding empirical antimicrobial therapy of community acquired meningitis/encephalitis 
and the extent to which corticosteroids are prescribed as adjuvant treatment. Twenty nine patients with 
suspected meningitis were identified. Eighty-nine percent of patients were initiated on appropriate 
antibiotics in accordance with Trust guidelines and 79% of patients on antiviral agents accordingly. 
When all elements of guideline compliance was assessed (antimicrobial choice, dose, time of 
administration etc), compliance fell to 38%. Empirical treatment was delayed for more than 6 h from 
admission in 30% of patients receiving antibiotics and 47% of patients receiving antivirals. 
Corticosteroids were not used. After identifying fairly low level of compliance, a suitable strategy for the 
improvement has to be developed. The place of corticosteroid therapy for the treatment of meningitis 
will be more specific. 
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INTRODUCTION 
 
Despite    the     availability    of    effective    antimicrobial  treatment,   meningitis   remains   an  important  cause  of
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morbidity and mortality globally (Van de Beek et al. 2002; 
Lepur and Baršić 2007; Van de Beek et al. 2004a). 
Around 1.2 million cases of acute meningitis occur every 
year in the world, resulting in 135,000 deaths (Cullen 
2005; Van de Beek et al. 2006). Hence, early recognition, 
assessment of disease severity and administration of 
appropriate antibiotic therapy are considered to be crucial 
in achieving a beneficial clinical outcome in patients with 
meningitis (Fitch and van de Beek  2007). Possible 
beneficial effects of corticosteroids on morbidity and 
mortality in meningitis is seen in their ability to attenuate 
subarachnoid space inflammation caused by 
inflammatory response, but there is a concern that 
corticosteroids might decrease cerebrospinal fluid (CSF) 
penetration of antimicrobials (Heyderman et al. 2003; 
Van de Beek et al. 2004b; Begg et al. 1999; O'Donnell et 
al. 2009; Korshin et al. 2007; Peterković et al. 2012).  

Empirical antimicrobial therapy of suspected meningitis 
is needed in the case of delayed lumbar puncture (LP), 
presence of purulent meningitis or negative CSF Gram 
stain results and it should be initiated as soon as possible 
(preferably inside of one hour after admission) (Chadwick 
and Lever 2002; Gjini et al. 2006). Empirical treatment 
should depend mainly on the most common meningeal 
pathogen(s) causing the disease, the patient’s age and 
underlying conditions, and it should last at least 48 to 72 
h or until the diagnosis of meningitis/encephalitis can be 
ruled out (Sáez-Llorens and O’Ryan 2001; Mitropoulos et 
al. 2008). Meningitis guidelines for the management of 
adult patients with suspected bacterial meningitis and 
meningococcal sepsis have been available on the Bart's 
and the London intranet since 2001. This guideline 
represents a complete clinical care pathway for the 
patient presenting with signs and symptoms of meningitis 
to Barts and the London Trust (BLT) (Appendix 1)  (Begg 
et al. 1999; Chaudhuri et al. 2008; Solomon et al. 2007; 
Tunkel et al. 2004).   

Aforementioned stated facts along with the Trust 
guidelines all advocate the importance of early and 
proper management of patients with suspected or proven 
meningitis. In that sense it is reasonable to conduct an 
audit at Barts and The London Trust to assess the quality 
of patients' care, level of compliance to the Trust 
guidelines and to identify a strategy for improvement of 
clinical practice if needed. The aim of this retrospective 
audit is to review the pharmacological management of 
patients admitted to the Barts and The London NHS Trust 
with suspected community acquired meningitis and to 
assess compliance with the Trust guidelines. 
 
 
MATERIALS AND METHODS 
 
Hospital numbers and specimen details were obtained from the 
Microbiology Department, for patients whose CSF specimens were 
taken by LP and sent for analysis from five wards at the Royal 
London Hospital (RLH) from 1st January, 2008 until 21st May, 
2009. One-hundred and sixty-seven patients’ hospital numbers 
were obtained and their  electronic  patient  records  (EPRs)   were  

 
 
 
 
reviewed in order to determine if they were admitted with suspected 
community acquired meningitis/encephalitis on admission to the 
RLH. After looking into EPRs, 94 patients were selected for further 
review of their medical notes. The selection decision was based on 
data presented in discharge notes of patients: patients had 
suspicion of community acquired meningitis/encephalitis and given 
empirical intravenous antimicrobials initially without clear diagnosis 
or patients where there was insufficient data to exclude by EPR 
alone. Seventy-three patients were excluded from the study initially 
on account of differential/confirmed diagnosis that did not include 
meningitis/encephalitis. The inclusion criteria for the patients in this 
audit were: 
 
1. Admission to five wards at the BLT (Ward 1, Ward 2, Ward 3, 
Ward 4 and Ward 5) with the suspicion of community acquired 
meningitis/viral encephalitis between 1st January, 2008 and 21st 
May, 2009. 
2. Lumbar puncture performed and CSF specimen sent to the 
Microbiology for analysis. 
3. > 1 month of age. 
 
The exclusion criteria were: 
 
1. Nosocomial meningitis.  
2. Immunosuppressive disease (HIV) or long term treatment with 
immunosuppressive drugs. 
3. Presence of ventricular shunt. 
4. Head trauma or surgical procedures in the two weeks prior to 
presenting with signs and symptoms of meningitis. 
5. Tuberculous meningitis. 
 
The collected data were analysed using statistical package for 
social sciences (SPSS) software Student Version 17.0 for Windows. 
Categorical variables were analysed and described using 
descriptive statistics such as numbers and percentages. 
Continuous variables were described using maximum, minimum, 
mean and standard deviation. 
 
 
RESULTS AND DISCUSSION 
 
Demographic data 
 
Out of 94 patients’ case notes requested from the BLT 
Health Records department, only 62 were available for 
review. After reviewing these notes, 29 patients with 
suspected meningitis or viral encephalitis fulfilled the 
inclusion criteria were selected for the data analysis. 
Their characteristics are presented in Table 1.  
 
 
Choice of antimicrobials 
 
 Ceftriaxone was used in all adult patients and in 57.1% 
(4/7) paediatric patients for the empirical treatment of 
suspected meningitis. Children younger than 3 months 
(3/7) were commenced on a combination of cefotaxime 
and amoxicillin. Cefotaxime is the equivalent 
cephalosporin to ceftriaxone for the empirical treatment of 
meningitis in children < 3 months and the addition of 
amoxicillin is recommended. Aciclovir was the only 
antiviral drug used for empirical treatment of suspected 
encephalitis. Compliance to the Trust guidelines in use of  



Kovacevic and Kovacevic       851 
 
 
 
Table 1. Demographic data of patients with suspected meningitis/encephalitis. 
 

Parameter 
All 
(%) 

Suspected 
meningitis 

(%) 

Suspected 
encephalitis 

(%) 

Undifferentiated 
(%) 

Difference 
(χ2 test) 

Age      
Adults* (mean ± SD: 36.41±12.14) 22 (75.9) 2 (50) 11 (91.7)§§ 9 (69.2) 

p = 0.182 
Children* (mean ± SD: 36.29±57.62) 7 (24.1) 2 (50)§ 1 (8.3) 4 (30.8) 
      
Gender      
Female 17 (58.6) 2 (50)§ 8 (66.7) 7 (53.8) 

p = 0.754 
Male 12 (41.4) 2 (50) 4 (33.3)§§ 6 (46.2) 
      
Ward      
Ward 1 16 (55.2) 3 (75)§ 6 (50) 7 (53.8) 

p = 0.721 Ward 2 12 (41.4) 1 (25) 6 (50)§§ 5 (38.5) 
Ward 3 1 (3.4) 0 0 1 (7.7) 

 

*Age of adults in years; age of children in months. § - meningitis confirmed in one patient (S. pneumoniae). §§- encephalitis confirmed in one 
patient (HSV) 

 
 
 

Table 2. Compliance to the BLT guidelines in choice of antimicrobials. 
 

Parameter Compliance-antibiotics (%) Compliance-antivirals (%) 

All 24/27 (88.9) 19/25 (76) 
   
Age   
1 month-18 years 7/7 (100) 3/5 (60) 
18-50 years 17/17 (100) 13/17 (76.5) 
>50 years 0/3 (0) 3/3 (100) 
   
Aetiology   
Meningitis 4/4 (100) - 
Encephalitis 9/10 (90) 10/12 (83.3) 
Undifferentiated 11/13 (84.6) 9/13 (69.2) 
   
Ward   
Ward 1 14/15 (93.3) 11/13 (84.6) 
Ward 2 9/11 (81.8) 7/11 (63.6) 
Ward 3 1/1 (100) 1/1 (100) 

 
 
 
antibiotic/antiviral in the empirical treatment of acute 
meningitis/encephalitis in relation to differential diagnosis 
was assessed and results are shown in Table 2. 
Compliance to the Trust guidelines in use of antibiotics 
was 100% in children and adults between 18 and 50 
years, in contrast to older patients where amoxicillin was 
not introduced to any of 3 patients to cover possible 
Listeria infection. Compliance to the Trust guidelines in 
introducing aciclovir in empirical treatment of patients 
with suspected encephalitis was 76% and it varied 
among age groups, aetiology groups and different wards. 
100% compliance was noted in patients above 50 years 
of age and in 1 patient   treated  on  a  ward  3,  while  the  

lowest was seen on the ward 2 (63.6%). 
 
 
Dose of antimicrobials 
 
The dose of antimicrobial/antiviral drugs used for the 
empirical treatment of acute meningitis/encephalitis was 
studied and compared to those recommended by the 
Trust guidelines. The mean value for daily dose of 
ceftriaxone in adults was 2.85 g ± 1.09 (min: 1 g, max: 4 
g) and in children 1.31 g ± 0.71 (min: 0.54 g, max: 2.50 
g). The mean value for the daily dose of aciclovir in adults 
was 1851.56 mg ± 666.72 (min: 855 mg, max:  3000 mg), 
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Table 3. Compliance to the Trust guidelines in dose of antimicrobials. 
 

Parameter Compliance antibiotic dose (%) Compliance antiviral dose (%) 

All 15/27 (55) 13/20 (65) 
   
Age   
1 month-18 years 6/7 (85.7) 3/4 (75) 
18-50 years 9/17 (52.9) 9/13 (69.2) 
>50 years 0/3 (0) 1/3 (33) 
   
Aetiology   
Meningitis 3/4 (75) - 
Encephalitis 4/10 (40) 5/10 (50) 
Undifferentiated 8/13 (61.5) 8/10 (80) 
   
Ward   
Ward 1 11/15 (73.3) 8/12 (66.7) 
Ward 2 4/11 (36.4) 4/7 (57.1) 
Ward 3 0/1 (0) 1/1 (100) 

 
 
 

11/29(38%)

18/29 (62%)
Compliance 

Non-compliance

 
 
Figure 1. Overall compliance to the Trust guidelines in the use of antimicrobials. 

 
 
 
while in children it was 813 mg ± 543.10 (min: 264, max: 
1350). Compliance to the Trust guidelines in dosing 
antimicrobials for the empirical treatment of acute 
meningitis/encephalitis is presented in Table 3. Where 
doses varied against the recommended regimen, 
intentional noncompliance to guidelines were investigated 
in the medical notes. The dose was deemed non-
complaint if there was no intentional or measured 
deviation documented in the medical notes. Compliance 
to the Trust guidelines was higher with dosing of 
antivirals compared to antibiotics (65% vs. 55%) and it 
differed among age groups, aetiology groups and 
different wards, but a significant difference was seen only 
in compliance among different age groups in antibiotic 
dosing (χ2 = 2, N = 29) = 6.376; p = 0.041) with 
significantly lower compliance in patients above 50 years 
of age compared to other two groups. Overall compliance 
to the Trust guidelines in the use of antimicrobials 
(antibiotics and antivirals) is calculated and  presented  in  

Figure 1. 
 
 
Use of corticosteroids in the treatment of suspected 
meningitis/encephalitis 
 
Corticosteroids were not used in any of 29 patients 
admitted to the BLT with suspicion of acute 
meningitis/encephalitis who were included in this study; 
hence indication for their usage (type of meningitis), 
dose, timing and duration could not have been assessed. 
 
 
Time to first dose of antimicrobials from 
presentation/arrival 
 
Time to first dose of antibiotic or antiviral was calculated 
as a difference from date and hour of the patient's 
admission to the hospital written in medical  notes  to  the  
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Figure 2. Start of empirical antibiotic therapy from presentation/arrival at hospital. 
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Figure 3. Start of empirical antiviral therapy from presentation/arrival at hospital. 

 
 
 
time of administering of antibiotic or antiviral noted on the 
patient’s drug chart. Figures 2 and 3 represent the 
percentage of patients to whom antibiotics/antivirals were 
given in the first hour, in the period less than 3 h (1 to 3 
h), in the period less than 6 h (3 to 6 h) or after 6 h from 
the patient's presentation/arrival at the hospital. 

Mean time to first dose of antibiotic from presentation 
was 6.18 ± 8.39 h (min: 0, max: 32.16), while mean time 
to first dose of antiviral from presentation was 8.19 ± 9.41 
h (min: 0,  max:  35.16).  The  ANOVA  test  was  initially 

chosen for finding any difference between three wards, 
but it was not possible to perform post-hoc analysis since 
one of the wards had only 1 patient (ward 3). An 
independent sample t-test was performed instead which 
revealed a significant difference in time to first dose of 
antibiotic between ward 1 and ward 3 {t (14) = -11.51, p < 
0.001} and between ward 2 and ward 3 {t (10) = -2.69, p 
= 0.023}, while the difference was not significant between 
ward 1 and ward 2. A significant difference was seen 
between the same wards in time to first dose of  antivirals  



854          Afr. J. Pharm. Pharmacol. 
 
 
 
as well: ward 1 and ward 3 {t (10) = -8.203, p < 0.001}; 
ward 2 and ward 3 {t (6) = -2.526, p = 0.045). Time to first 
dose of antibiotics and antivirals at ward 3 was much 
longer compared to both ward 1 and ward 2. 

The primary outcome of this study was the extent to 
which prescribers comply with the Trust guidelines 
regarding empirical antimicrobial therapy of suspected 
acute meningitis/encephalitis and the use of 
corticosteroids. Firstly, the choice of antibiotics and 
antivirals was studied and it was found to be appropriate 
in most of the patients. Ceftriaxone was used as antibiotic 
of choice in adults and children older than 3 months while 
a combination of cefotaxim and ampicillin was introduced 
in children younger than 3 months which was all in 
accordance with the Trust guidelines. However, all 3 
patients above 50 years were treated outside of the Trust 
guidelines, since amoxicillin was not added to ceftriaxone 
to cover possible Listeria monocytogenes infection. The 
reason for this might be the unawareness of the probable 
causative microorganisms or the choice of antibiotic in 
this age group by the prescribers. Although acyclovir was 
the only antiviral drug used for empirical treatment in 
patients included in this study, it was sometimes omitted 
without any clear reason (contraindication such as renal 
insufficiency) in the management of patients with 
suspicion on both meningitis and encephalitis (undif-
ferentiated group). Generally, compliance to the Trust 
guidelines was lower with use of antivirals and the ward 2 
was identified as the one with the lowest compliance 
regarding choice of antimicrobials in empirical treatment.  

Fairly low compliance to the Trust guidelines in 
antimicrobial dosing was noticed in this retrospective 
audit when all aspects are considered. A trend of lower 
compliance with increase in patients’ age was observed. 
The reason for noncompliance in antibiotic (ceftriaxone) 
dosing was mostly a smaller dose given with appropriate 
frequency (1 g b.d. instead of 2 g b.d.) or the dose was 
appropriate but the drug was not given frequently enough 
(o.d instead of b.d.). This lower dose was mainly seen in 
patients over the age of 50 implying prescribing may feel 
the need to dose reduce in older patients, however no 
calculated renal impairment was found and no intentional 
deviation was documented. Regarding aciclovir, lower 
doses were given instead of the recommended dose 
stated in the Trust guidelines (that is, 5 mg/kg t.d.s. 
instead of 10 mg/kg t.d.s..). It is important to note that the 
ward pharmacist intervened for the change of 
antimicrobial dose in two patients, which was accepted 
after 1 and 2 days of the treatment start.  

Overall, compliance in the use of antimicrobials for 
empirical treatment of suspected meningitis/encephalitis 
showed that only one-third of prescribers were complying 
fully with the Trust guidelines. This result is similar to a 
Dutch study conducted in 2002, just one year after 
implementation of the national guidelines (Van de Beek 
et al. 2002). Higher compliance to Bispectral index (BIS) 
guidelines   was found in  a  University  teaching  hospital 

 
 
 
 
where in 85% of patients choice of antibiotics was 
appropriate (Zimmerli  2003). A 10-year retrospective 
study revealed 65% compliance with Infectious Diseases 
Society of America (IDSA) guidelines in the management 
of Intensive Care Units (ICU) patients, which decreased 
mortality (Brouwer et al. 2010). Low overall compliance in 
this audit is mostly attributed to using unsuitable dose of 
generally appropriately chosen antimicrobials. It is 
possible that prescribers are not aware of the fact that 
higher doses of antimicrobials are used in meningitis 
compared to other infections or not familiar with the Trust 
guidelines for acute meningitis. There was also a 
tendency to dose lower where there was a lower 
suspicion of meningitis in the differential diagnosis. 

Regarding the use of corticosteroid, these were not 
used in empirical treatment of any patients involved in 
this study including the patient with proven Streptococcus 
pneumoniae meningitis. Reasons for this might be 
various: recommendation in the Trust guidelines is not 
precise enough regarding indication, dosing and possible 
benefits of corticosteroids in empirical treatment of 
suspected meningitis/encephalitis; prescribers' suspicion 
of its efficacy due to lack of large amounts of evidence 
from randomised controlled trials or the fact that none of 
the patients had suspicion of S. pneumoniae meningitis 
accompanied with presence of focal neurologic signs and 
Glasgow Coma Scale (GCS) score of 8 to 11 (1 patient 
had GCS = 11 and 1 had GCS = 10), since these patients 
benefit mostly from corticosteroid treatment (Auburtin et 
al. 2006; Begg et al. 1999; Korshin et al. 2007; Køster-
Rasmussen et al. 2008).  

There is no precise recommendation in National BIS, 
British National Formulary (BNF) and hence not in the 
BLT guidelines about the timing of antimicrobials in 
empirical treatment of suspected meningitis/encephalitis. 
However early treatment is advocated (without any delay) 
administration of therapy. Unicentre retrospective 14-year 
study conducted on 286 patients and multicentre 2-year 
study on 187 patients both showed that in the group of 
patients with unfavourable outcome antibiotic treatment 
was significantly delayed and that early adequate 
antibiotic treatment related to the onset of overt signs of 
meningitis was independently associated with favourable 
outcome (OR = 11.19; 95% CI 4.37 to 32.57; p < 0.001 
and OR = 1.09/h, CI: 1.01 to 1.19, respectively) (Lepur 
and Baršić 2007; Stockdale et al. 2011). Study conducted 
in Addenbrooke's hospital (Cambridge) showed that 70% 
of empirical antibiotics were given in a time period of less 
than 1 h from arrival of 116 adult patients with suspected 
meningitis to the hospital (Chadwick and Lever 2002). 
Median time between arrival and first dose of antibiotic 
was 90 min, while in the study presented here it was 3.53 
h (211.8 min) which is almost 2.5 times longer. Empirical 
antimicrobial treatment was started after 3 h of 
presentation in more than half of the patients and after 6 
h in one third of patients. There were further delays in the 
introduction of antiviral therapy since  almost  half  of   the 



 
 
 
 
patients received treatment after 6 h of presenting to the 
BLT. Reasons for these delays have not been clear, and 
some future prospective audit could help to identify this.  

One study identified computed tomography (CT) head 
scan as one of the reasons for the delay of antibiotics, 
which when greater than 6 h, significantly increased risk 
of death for 8.4 times (95% CI, 1.7 to 40.9) (Georges et 
al. 2009). Another study showed that delay in antibiotic 
introduction longer than 3 h was one of the predictors of 
3-months mortality (OR, 14.12; 95% CI, 3.93 to 50.9; p < 
0.0001) (Proulx et al. 2005). It was found that time to first 
dose of antimicrobials was significantly further delayed in 
ward 3 compared to ward 1 and ward 2 which is 
consistent with the logistics of patients admission 
pathway. The patient on the ward 3 received their 
antimicrobial 32 h after admission. Results obtained from 
this retrospective audit can be added to other studies with 
similar research objectives. The advantage of this study 
can be found in the fact that, while others were mostly 
concentrating on one aspect of management of patients 
with suspected meningitis/encephalitis, this retrospective 
audit looked at antimicrobial choice, dose as well as the 
timing of pharmacological management of these patients 
in all age and aetiology groups. In this way a complete 
picture of patients’ treatment was observed.  

A few limitations were identified in the audit. A relatively 
small number of patients was included in the study out of 
which only two patients had confirmed diagnosis of 
meningitis/encephalitis. Only patients with lumbar 
puncture performed were involved in this audit, since it 
was a method of recruiting patients. The interpretation of 
data was limited by the quality of medical note keeping 
and availability of medical record.  

A retrospective review conducted at the Barts and the 
London NHS Trust of 29 patients who presented with 
suspected acute meningitis/encephalitis over a period of 
18 months showed a relatively low level of compliance to 
the full application of Trust meningitis guidelines. 
Although, the choice of antimicrobials was mostly 
appropriate (except for older patients where amoxicillin 
was not added), the doses of drugs were often smaller 
than recommended. The start of empirical therapy was 
significantly delayed in relation to the hospital admission. 
Corticosteroids were not introduced in the empirical 
treatment of patients enrolled in this study, including the 
one patient later diagnosed of S. pneumoniae meningitis.  
 
 
RELEVANCE OF THE FINDINGS TO PRACTICE 
 
1. The Trust guidelines need to be reviewed in the light of 
some recent evidence about the use of corticosteroids in 
acute meningitis.  
2. Causative microorganism in certain age and therapy 
indicated (for example addition of amoxicillin to cover 
Listeria monocytogenes infection) are not on the same 
place in the guidelines (it could be missed by junior 
physician  who  is  using  the  guideline  for the first time). 
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Hence, it would be useful to place all information such as 
age group, causative microorganism, recommended the-
rapy (dose, frequency and duration) in one table or 
algorithm.  
3. The recommendation for the timing of empirical the-
rapy could also be more specific in the Trust guideline, by 
changing it from ‘give empirical therapy without delay’ to 
‘give empirical therapy within the first hour of patient’s 
arrival to the hospital’.  
4. After review of the Trust guidelines for the manage-
ment of acute meningitis/encephalitis, education in form 
of lectures and presentations (including the results of this 
audit) should be provided for junior physicians and 
pharmacists where the importance of liaison with the 
Microbiology department and Microbiology pharmacist 
would be outlined.  
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