Trends in Viral Meningitis Hospitalisations and Notifications in the
North Eastern Health Board (1997 - 2001): a Cause for Concern?

Abstract:

This study aimed to conpare trends in both hospital admi ssions and notifications of viral neningitis in the North
Eastern Health Board (NEHB). Hospital admi ssions from 1997 to 2001, involving NEHB residents with an infectious

di sease diagnosis, were exam ned and viral nmeningitis cases were analyzed. During this period 265 NEHB residents were
admtted to hospital with viral meningitis - an increase of 429% between 1997 and 2001 with the bulk of this increase
during 2000 and 2001. A total of 1,234 bed days were taken up by this cohort and the nean |l ength of stay was 4.5 days
(95% Cl 4.2 - 4.9). The nunber of viral meningitis notifications in the NEHB was 38 (ranging from4 in 1997 to 11 in
2001). This number is nuch | ower than expected given the correspondi ng nunber of hospital adm ssions for the same
period. Thus, npst cases were not notified which neans that current surveillance systens under-esti mate the di sease
burden of viral meningitis. Such under-reporting has inplications for infectious disease policy
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I rel and.

I nt roduction
The termviral or aseptic neningitis refers to a neningitis for which an etiological agent is not apparent after
bacterial culture of cerebrospinal fluid (CSF) Aseptic neningitis may be caused by a variety of agentsl'2 i ncl udi ng
enteroviruses, |ynphocytic choriomeningitis virus, munps and neasles virus. The di sease may be mi nmi cked by
i nadequately treated pyogenic neningitis, tubercul ous, cryptococcal and cerebrovascul ar syphilis. The syndrone is
characterised by acute onset, fever, headache and stiff neck brought on by inflanmation of the tissues that cover the
brain and spinal cord. Diagnostic work-up of aseptic nmeningitis is often inconplete, and an etiol ogical agent is
identified in less than half of all cases. Aseptic Meningitis maybe a serious condition and can be very debilitating
but is only rarely fatal

The 1981 infectious disease regul ations specifies that as soon as a nedical practitioner becones aware of, or
suspects that a patient is suffering fromor is a carrier of particular infectious diseases, he/she is required to
transmt a witten notification to the relevant Medical Oficer in his/her health board area. Viral nmeningitis is one
of these listed notifiable diseases. Al though national notifications of viral nmeningitis in Ireland have increased
bet ween 1997 and 2001 (32 and 161 respectively), anecdotal evidence suggests the true number of infections is
seriously underestimated/ under-reported. The aimof this study therefore was to quantify the burden of vira
neningitis on hospitals from 1997 to 2001 in the NEHB and conpare the results to statutory notifications for the same
peri od.

Met hods

H PE (Hospital In-Patient Enquiry System) is the principal source of data on discharges fromacute hospitals in the
Republic of Ireland and is the responsibility of The H PE and NPRS Unit at the Economi ¢ and Social Research Institute
(who kindly provided the dataset for this study). Al hospital in-patient adm ssions from 1997 to 2001 with a
principal diagnosis relating to infectious and parasitic diseases (ICD codes 001 - 139) involving residents fromthe
NEHB (Cavan, Louth, Meath & Monaghan) were extracted fromthe H PE system Al notifiable infectious diseases (based
on the 1981 infectious disease regulations) were identified and all viral neningitis cases (ICD codes 047 & 049.0)
were then extracted.

Data were analysed in the statistical package, JMP. Denominator data for popul ation based rates correspond to
publ i shed census results fromthe Central Statistics Ofice (CSO. For intercensal years, linear interpolation has
been used. Incidence rates were cal cul ated as the nunmber of cases per 100,000 NEHB resi dents. Rates were age adjusted
using the standard European popul ation as a reference popul ation

In some cases patients may have had repeat hospitalisations for the same condition. In these cases duplicates were
renoved based on a first occurrence per patient basis. Patients which were re-admtted to the sane hospital with the
sane principal diagnosis were identified based on nmedical record nunber. Hospital transfers were identified based on
the patients date of birth, sex, residence, diagnosis and a hospital adnission date within one day of discharge from
a previous hospital

Data for viral meningitis notifications, involving NEHB residents, were kindly provided by the National D sease
Surveillance Centre (NDSC)

Results

A total of 265 NEHB residents were admitted to hospital with a principal diagnosis of viral neningitis on 271
occasions during the 5-year period between 1997 and 2001 (Table 1). The mgjority of these patients (92.1% presented
at the five NEHB hospitals, nanely Qur Ladys Hospital Navan, Qur Lady of Lourdes Hospital Drogheda, The Louth County
Hospital, Cavan General Hospital and Monaghan General Hospital. A further 6.4% of patients presented at Dublin
hospitals and the remaining 1.5% presented at various hospitals throughout the country. A principal diagnosis of

Viral Meningitis (Not OQtherw se Specified) was recorded for the majority of patients (262 patients, 98.8%W. It was
not possible to document the specific virological exam nations carried out or detail further the pathogens identified
as this information was not available in the H PE dataset.

Table 1. Summary Data for Viral Meningitis Cases (1997 to 2001)

1997 1998 1999 2000 2001 Tot al
Total hospitalisations for VM 21 20 19 100 111 271
Tot al _nunmber of patients 21 19 18 99 108 265
Total _nunber of VM notifications for NEHB residents 4 3 8 12 11 38
Tot al _nunmber of national VM notifications 32 32 27 98 161 350
Average bed days for VM hospitalisations/year 5.48 7.25 5.26 4.13 4.15 4.5
Total bed days for VM hospitalisations 115 145 100 413 461 1234
Age st andardi sed i nci dence rate/ 100, 000 popul ation 6.11 5.85 5.4 29.6 32.2
Total hospital adm ssions for NEHB residents 45130 44812 49682 51798 54339 245761
% VM _/total admi ssions for NEHB residents 0. 05% 0. 04% 0. 04% 0.19% 0. 20% 0.11%
Total infectious disease hospitalisations/year 993 1223 1172 1564 1685 6637
% VM /| total infectious disease hospitalizations/year 2. 1% 1. 6% 1.6% 6. 4% 6. 6% 4. 1%
* VW Viral Meningitis

Viral meningitis adm ssions by NEHB residents rose dramatically between 1997 and 2001 with 21 hospitalisations in
1997 conpared to 111 hospitalisations in 2001 (Table 1). This represents an increase of 429%in viral neningitis
hospitalisations during this period. This increase was reflected in all of the NEHB hospitals and various ot her
hospitals that NEHB residents attended outside the region. Hospitalisations due to viral neningitis as a percentage
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of infectious disease hospitalisations increased significantly from2.11%in 1997 to 6.6%in 2001 (p < 0.0001).

I ndeed, the percentage of hospitalisations due to viral nmeningitis out of the total hospitalisations for NEHB
residents rose fromO0.05%to 0.2%during the study period (Table 1). The age standardised viral neningitis incidence
rate rose significantly from6.11 (95% Cl 3.45 8.77) per 100,000 NEHB residents in 1997 to 32.2 (95% Cl 26.1 38.3)
per 100,000 NEHB residents in 2001 (Figure 1). Thus, the increase in viral meningitis hospitalisations cannot be
attributed to changes in population structure. The hi ghest nunber of hospitalisations occurred in June 2000 foll owed
by July 2001. Indeed 48% of all cases occurred during the nonths of June, July and August.

A profile of these viral meningitis patients showed that there were significantly nmore nales than fenales (62.3%
versus 37.7% p < 0.0001). This discrepancy in gender is particularly evident in the O 4 year age group and the 5 9
year age group (Table 2). The nmean age of the patients was 16.3 years (95% Cl 14.5 18.1) however the npbst common age
group was 5 to 9 year olds (22.3%of all cases). In fact, children under 10 accounted for 42.3%of all hospita

admi ssions for viral nmeningitis in the 5-year study period

Table 2. Age Specific Viral Meningitis Incidence Rate by Sex and Age G oup
Age group Rat e/ 100, 000 pop

Mal e Femal e
0to 4 63.5 29.5
5to 9 65. 6 29.8
10 to 14 33.6 25
15 to 19 27.6 15.6
20 to 24 6.4 21.8
25 to 29 12. 1 11.1
30 to 34 20. 4 11.1
35 to 39 10. 7 10.5
40 to 44 10.8 3.8
45 to 49 7.7 0
50 to 54 6.3 4.6
55 to 59 2.8 3
60 to 64 0 6.9
65 to 69 0 0
70+ 0 1.4

The mapjority of viral meningitis patients (78.9% had a procedure carried out while in hospital. The npst conmon
principal procedure was |unbar puncture (189 patients, 71.3%, followed by a CAT brain scan (12 patients, 4.5%

Al t hough, 2.6% of patients had an injection of antibiotics |isted as one of their procedures, the H PE dataset

provi ded no detailed information on the specific antibiotics or dosage prescribed. The average nunber of bed days
taken up over the 5-year period was 4.5 days (95% Cl 4.2 4.9) which ranged fromstays of less than 1 day to 18 days
A total of 115 bed days were taken up by viral neningitis patients in 1997 but this rose dramatically to 413 in 2000
and 461 in 2001 (Table 1). The total nunber of bed days taken up by this cohort over the 5-year period was 1,234
days. The nmmjority of patients were discharged hone (98.9%.

Notifications for viral neningitis in the North Eastern Health Board between 1997 and 2001 totalled 38 (Table 1)
ranging from4 in 1997 to 11 in 2001. O these 9 were male, 4 were female and 25 did not have gender recorded. The
hi ghest nunmber of notifications occurred in June 2000 (6 notifications out of 12 for 2000) followed by August 2001 (5
notifications out of 11 for 2001). Indeed during the 14-year period from 1988 to 2001 the hi ghest number of
notifications for any one-year for the NEHB occurred in 2000 with 12 cases reported. Conparison of these
notifications over time with viral meningitis hospitalisations (Figure 2) denpnstrates the discrepancy in the nunber
of notified cases versus hospitalised cases (38 versus 265 respectively). Assuming all notified cases were
hospitalised, this represents an overall notification rate of 14.3% Furthernore, this notification rate did not
change significantly over the 5-year study period. However, it is interesting to note that the notification pattern
in 2000 and 2001 broadly follows the pattern of viral neningitis hospitalisations during the same period albeit at a
much reduced | evel (Figure 2).

Di scussi on

This study denpnstrates that the number of NEHB residents hospitalised for viral nmeningitis increased significantly
bet ween 1997 and 2001, and that the majority of these cases were not notified. This study also highlights the
increase in the disease burden of viral neningitis: there was a substantial increase in the total nunber of bed days
per year taken up by viral meningitis patients during 1997 to 2001 even though the average nunber of bed days per
patient renmmi ned constant. Furthernore, children under 10 accounted for 42%of viral neningitis hospitalisations

i nvol ving NEHB residents between 1997 and 2001. Hospitals need to be able to cope with the changes in the dynanmc
pattern of infectious disease types fromyear to year. The inportance of studies like this lies in the necessitity
for policy makers to be aware of the trends in infectious diseases in order to allow for flexibility within the

heal thcare systemand to deal with the conconitant resource inplications

The majority of clinically significant viral meningitis cases are likely to be admtted to hospital, as synptonms are
simlar to the nore serious bacterial formof nmeningitis. Hospital adm ssions should be a relatively accurate

i ndi cator of the incidence of this disease. As there has been no change in the coding practice for viral nmeningitis
bet ween 1997 and 2001 (personnel communication H PE & NPRS Unit) and as all hospitals within the NEHB (which
accounted for 92.1%of all adm ssions) showed dramatic increases in viral meningitis cases during 2000 and 2001, it
is extrenmely unlikely that a H PE coding issue is accountable for the rise in hospitalisations during the study
period. Furthernore, the increase in viral neningitis hospitalisations |nvoIV|ng NEHB resi dents during 2000 and 2001
has al so coincided with an increase in both national® and international* notifications. There has been a

large increase in national notifications for viral neningitis between 1997 and 2001 (32 versus 161 respectiveIX ) At
an international level, an increase in notifications of viral neningitis in 2000 and 2001 in Engl and and Wl es
(where the reporting systen1re||es upon both clinician reporting and |aboratory results) was a5500|ated with an
increase in Echo Virus type 30. There were al so outbreaks of viral meningitis in Gernany6 and Spain” 5 in 2000.
Clearly, the recent increases in viral nmeningitis cases and the associated norbidity and nortality are a cause for
concer n.

CSF nicroscopy and cultures are normally required to differentiate between bacterial and viral neningitis so it is
not surprising to note that |unbar puncture was the prinmary procedure perfornmed in 71.3% of patients diagnosed with
viral meningitis. The average |length of hospital stay for this cohort was 4.5 days perhaps because of the severity of
synptons but nore likely due to the need to exclude nore serious causes of neningitis

The underreporting of viral meningitis hospitalised cases in NEHB residents is alarming. If this level of
under-reporting is simlar in other health boards, then the national figures for viral nmeningitis are also grossly
under esti mat ed. The di sease burden of viral neningitis and perhaps other di seases goes essentially unnoticed and this
has inplications for both notifiable infectious disease policy and surveillance in Ireland. This under-reporting
casts doubt on the effectiveness of the notification process as a real-tinme surveillance tool and an early warning
system for outbreaks. Various studies have suggested that a | ack of know edge of the list of statutory notifiable

di seases and a | ack of understanding of the inportance of notification contributes to poor clinician reporting&
Perhaps with a new notifiable disease list (introduced on the 1st of January 2004), the inclusion of mcrobiology

| aboratories as notifiers and a national conputerised infectious disease reporting systemin preparation, nowis also
the time to of fer education and feedback to rel evant healthcare workers on the inportance of the notification process
for pronpt public health action and for the nonitoring of disease incidence in the Irish population. Finally, studies
like this one nay provide a baseline for conparing the effectiveness of the new reporting system

Addendum

Since this paper was submitted for publication, the 2002 H PE data becane available. In 2002 there were 34 NEHB
residents hospitalised with a principal diagnosis relating to viral meningitis. However there were only 4 cases of
viral meningitis notified for NEHB resi dents which gives a neagre notification rate of 12%
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