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Abstract
Objectives-To measure the promptness
of antibiotic treatment in children with
meningococcal disease.
Methods-"Door to needle time" for
parenteral antibiotics in children with
meningococcal disease was recorded prospectively as part of a larger study. The
time from arrival at hospital until the first
dose of parenteral antibiotics was recorded in 100 children with meningococcal disease (median (range) age 21 (3-168)
months) admitted to four Merseyside hospitals.
Results-Forty five children presented
directly to the accident and emergency
(A&E) department. Parenteral penicillin
was given before admission to 19 of the 55
children referred by general practitioners
(GPs). Median door to needle time was 36
minutes. All children with a typical petechial rash on arrival received antibiotics
within 60 minutes. Antibiotics were given
sooner to those with severe disease
(p=0.01) and later to those without a rash
(p=0.007).
Conclusions-The first dose of parenteral
antibiotics for most children with meningococcal disease was given in A&E. When
awareness of meningococcal disease is
heightened by ongoing research, those
with a petechial rash are treated within 60
minutes. Strategies to improve immediate
treatment of meningococcal disease
should include education of A&E staff as
well as GPs.
(7Accid Emerg Med 1998;15:249-251)
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The aim of this study was to measure
prospectively the time between arrival at hospital and the first dose of parenteral antibiotics
("door to needle time") in children with
meningococcal disease.

Methods
This prospective study was part of a larger
multicentre study of meningococcal disease on
Merseyside. This included all children admitted to four hospitals with meningococcal
disease between September 1992 and April
1994: Alder Hey Children's Hospital, Arrowe
Park, Whiston, and the Countess of Chester
hospitals. The research fellow could get to each
hospital within 45 minutes. Each hospital
received referrals from GPs and also direct
attenders at A&E. The research fellow (FAIR)
was called immediately the diagnosis of meningococcal disease was made and attended each
case soon afterwards. A clinical assessment was
made for each child including presence or
absence of a rash and disease severity.
DEFINITIONS

Meningococcal disease was defined as an
illness in a child who had Neisseria meningitidis
isolated from either blood or cerebrospinal
or an illness with fever and petechiae,
fluid,
Meningococcal disease in children can have a diagnosed as meningococcal disease by the
sudden onset and may rapidly lead to death.' local paediatrician in a child with no cerebrosDelays in diagnosis and treatment may con- pinal fluid or blood isolate of N meningitidis."1
tribute to the high mortality from this disease.2
Severe meningococcal disease was defined as
The early administration of parenteral antibi- any child with meningococcal disease who
otics is recommended.3 Preadmission antibiot- scored 8 or more at any time on the Glasgow
ics may decrease mortality from meningococ- meningococcal septicaemia prognostic score."
cal disease4 and are recommended- by the chief
Door to needle time was defined as the time
medical officer.5 However only about 30% of from the recorded time of arrival at hospital
patients with meningococcal disease admitted until the parenteral administration of appropriby general practitioners (GPs) are given ate antibiotics. Time of administration of antipreadmission parenteral antibiotics.4 Infor- biotics was determined from GP referral
mation leaflets about meningococcal disease letters, A&E cards, drug charts, case notes, or
encourage parents to attend an accident and directly from the staff involved.
emergency (A&E) department if their GP is
not immediately available.' There are few data Results
available on when these A&E attenders first One hundred and twenty six children with
receive parenteral antibiotics.
meningococcal disease were admitted, 13 of
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Studies of the promptness of antibiotic treatment in children with meningitis have found
antibiotics are started two to three hours after
admission.7 These studies are retrospective
and contain few children with meningococcal
disease. The characteristic rash (which heralds
the most severe form of the disease, meningococcal septicaemia) should enable early identification of these children and lead to early antibiotic treatment. However a study from
Birmingham suggests antibiotic treatment may
be delayed even in those with the characteristic
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awareness. The junior paediatric staff at all the
hospitals were regularly taught about
meningococcal disease. Nursing staff in the
Door to needle time
A&E departments and children's wards also
(min)
p Value*
received teaching and were aware of the study.
Rash (n=62)
33 (8-930)
The research fellow visited all children
No rash (n= 19)
48 (26-2496)
0.007
with suspected meningococcal disease urGMSPS 8 (n=27)
30 (15-483)
gently and ensured antibiotics were given
GMSPS <8 (n=54)
45 (8-2496)
0.01
promptly.
32 (15-483)
Died (n=6)
Door to needle times in hospitals in areas
0.70
Survived (n=75)
40 (8-2496)
with a lower incidence of meningococcal
disease and not taking part in research into the
A&E (n=45)
40 (8-2496)
0.26
GP (n=36)
33 (15-1320)
disease may be longer than those seen in this
study (FAI Riordan, unpublished data). Anti*Statistical analysis by Mann-Whitney U test.
GMSPS = Glasgow meningococcal septicaemia prognostic biotic treatment was delayed for more than 60
score.
minutes in 10 of 27 (37%) patients with
meningococcal disease and a characteristic
whom died. Door to needle time was recorded rash in Birmingham during 1993.'1
in 100 children, nine of whom died.
This study also shows that in urban areas,
Fifty five children were referred by GPs, of like Merseyside, 45% of children with meninwhom 19 (33%) received preadmission gococcal disease present directly to A&E
parenteral antibiotics. These 19 children were departments. Since only 35% of GP referrals
excluded from further analysis leaving data were given preadmission penicillin, the first
available on 81 children. Their median (range) dose of antibiotic for over 80% of children with
age was 21 (3-168) months. The 36 children meningococcal disease was given in hospital,
not given preadmission penicillin were referred often in an A&E department. The first doctor
without a diagnosis or as "meningitis" rather to see a child with meningococcal disease
than meningococcal disease.'3
needs "knowledge out of proportion to their
The median door to needle time was 36 previous experience".' The knowledge of an
minutes, ranging from 8 minutes to 41.6 experienced A&E nurse may help the junior
hours.
doctor to give antibiotics promptly.
Door to needle time was significantly shorter
Antibiotic treatment is only the first step in
in those with severe disease and significantly managing meningococcal disease. Assessment
longer in those who had no rash (table 1). of disease severity and treatment of shock or
There was no significant difference in the door raised intracranial pressure may also be needed
to needle times of those who died compared urgently.'6 This study however was not dewith survivors or in GP referrals compared signed to assess the timeliness of these
with A&E attenders (table 1).
subsequent treatments.
All those with the typical petechial rash of
Our study shows that door to needle time
meningococcal septicaemia on arrival received can be measured in children with meningoantibiotics within 60 minutes. Antibiotics were coccal disease and that this might be a useful
delayed in those with the less well recognised marker for clinical effectiveness. Where there
maculopapular rash or with no rash.
is a high awareness of meningococcal disease
among paediatric and A&E staff (both medical
Discussion
and nursing), such as during a period of active
This prospective study of door to needle time research, most children receive antibiotic
in children with meningococcal disease shows treatment within one hour of arriving at
that during a multicentre study, those with a hospital. Strategies to improve the immediate
typical petechial rash on arrival are given anti- treatment of this life threatening infection
biotics within 60 minutes. This occurred therefore need to be targeted at A&E staff as
irrespective of the mode of referral (GP or self well as GPs.
referred). Antibiotics were given sooner to
would like to thank the Johanne Holly Trust and Centocor
those with the most severe disease, perhaps We
BV for financial support. We also thank our paediatric
because they had the most obvious rashes.'4
colleagues: Professor R Cooke, Drs I Choonara, B Coulter, C
D Heaf, D Hughes, B Judd, J Martin, H McDowell,
Those who died did not receive antibiotics EDavidson,
E Poskitt, J Ratcliffe, J Robson, S Ryan, C Smith,
significantly later than survivors, but this andMolyneaux,
R Smyth (Alder Hey Children's Hospital); Drs D Manning,
P Todd, and P Wilkinson (Arrowe Park Hospital); Drs
analysis will be confounded by disease severity JGSeager,
Evans-Jones, D Fielding, J Gibbs, and N Murphy (Countess
and the small number of deaths.
of Chester Hospital); and Drs L Amegarvie; C Cramp, and C
Antibiotics were given later to those with the Woodhall (Whiston Hospital).
less well recognised maculopapular rash as
1 Oakley JR, Stanton AN. Meningococcal infections during
described previously.'3 Those children with no
infancy: confidential inquiries into 10 deaths. BMJ
1979;ii:468-9.
rash (that is those with meningococcal
2 Slack J. Deaths from meningococcal infection in England
meningitis alone) mostly received antibiotics
and Wales in 1978. J R Col Physicians Lond 1982; 16:40-4.
within two to three hours of arrival, similar to 3 Welsby PD, Golledge CI. Meningococcal meningitis: a
diagnosis not to be missed. BMJ 1 990;300: 1150-1.
previous studies of meningitis.7-9 This study 4 Cartwright
K, Reilly 5, White D, et al. Early treatment with
parenteral penicillin in meningococcal disease. BMJ 1992;
took place as part of a larger study of
305: 143-7.
meningococcal disease in Merseyside and this
5 Calman KC. Meningococcal infection: meningitis and septicaemia. London: Department of Health, 1997. (PIJCMO
may have influenced the results. There is a
(97)1.)
high incidence of meningococcal disease on
6 Meningitis Research Trust. Meningitis; a race against time.
Merseyside'5 and local research had increased
Bristol: Meningitis Research Trust, 1996.
Table 1 "Door to needle time" in 81 children with
meningococcal disease; data are median (range)
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First Asian Conference on Emergency Medicine
22-25 October 1998
The Society for Emergency Medicine in Singapore is privileged to host the First Asian Conference on Emergency Medicine. The conference is scheduled to be held on 22-25 October
1998. This conference will also see the official launch of the Asian Society of Emergency
Medicine.
The Committee will be inviting world renowned experts to deliver lectures on pre-hospital
trauma care, advanced imaging for multiply injured, aeromedical evacuation of the trauma
patient, development of emergency medicine, issues and challenges for emergency medicine,
emergency nurse triage, advanced training for emergency nursing, development of clinical
practice guidelines, emergency department design, management issues at the emergency
department, update on cardiac resuscitation, current trends on GI decontamination,
elements of EMS, and pre-hospital triage and IT in emergency medicine. The preconference
workshops will be held in the same venue, on focused ultrasound for the emergency physician, advanced airway management, and local anaesthesia techniques.
For further information, contact the Conference Secretariat, Academy of Medicine,
Singapore, 16 College Road, #01-01 College of Medicine Building, Singapore 169854; tel:
+65 223 8968; fax: +65 225 5155; e-mail: monicaw(pacific.net.sg

J Accid Emerg Med: first published as 10.1136/emj.15.4.249 on 1 July 1998. Downloaded from http://emj.bmj.com/ on March 4, 2021 by guest. Protected by copyright.

7 Bryan CS, Reynolds KL, Crout L. Promptness of antibiotic
therapy in acute bacterial meningitis. Ann Emerg Med
1986;15:544-7.
8 Meadow WL, Lantos J, Tanz RR, et al. Ought "standard
care" be standard of care? Am J Dis Child 1993;147:40-4.
9 Talan DA, Guterman JJ, Overturf GD, et al. Analysis of
emergency department management of suspected bacterial
meningitis. Ann Emerg Med 1989;18:856-62.
10 Wood AL, O'Brien SJ. How long is too long? Determining
the early management of meningococcal disease in
Birmingham. Public Health 1996; 110:237-9.
11 Meningococcal Disease Surveillance Group. Meningococcal disease: secondary attack rate and chemoprophylaxis in
the United States, 1974. JAMA 1976;235:261-5.

251

