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Bacterial meningitis and meningococcal septicaemia

/About this booklet \

This is a quick reference guide that summarises the recommendations NICE has made to the NHS in
‘Bacterial meningitis and meningococcal septicaemia: management of bacterial meningitis and
meningococcal septicaemia in children and young people younger than 16 years in primary and
secondary care’ (NICE clinical guideline 102).

Who should read this booklet?

This quick reference guide is for healthcare professionals and other staff who care for people who
have or who are suspected of having bacterial meningitis or meningococcal septicaemia.

Who wrote the guideline?

The guideline was developed by the National Collaborating Centre for Women'’s and Children’s
Health, which is linked with the Royal College of Obstetricians and Gynaecologists. The
Collaborating Centre worked with a group of healthcare professionals (including consultants, GPs
and nurses), patient members and carers, and technical staff, who reviewed the evidence and
drafted the recommendations. The recommendations were finalised after public consultation.

For more information on how NICE clinical guidelines are developed, go to www.nice.org.uk

Where can | get more information about the guideline?

The NICE website has the recommendations in full, reviews of the evidence they are based on, a
summary of the guideline for patients and carers, and tools to support implementation (see inside
kback cover for more details). j
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NICE clinical guidelines are recommendations about the treatment and care of people with specific
diseases and conditions in the NHS in England and Wales.

This guidance represents the view of NICE, which was arrived at after careful consideration of
the evidence available. Healthcare professionals are expected to take it fully into account when
exercising their clinical judgement. However, the guidance does not override the individual
responsibility of healthcare professionals to make decisions appropriate to the circumstances of
the individual patient, in consultation with the patient and/or guardian or carer, and informed by
the summary of product characteristics of any drugs they are considering.

Implementation of this guidance is the responsibility of local commissioners and/or providers.
Commissioners and providers are reminded that it is their responsibility to implement the guidance,
in their local context, in light of their duties to avoid unlawful discrimination and to have regard

to promoting equality of opportunity. Nothing in this guidance should be interpreted in a way that
would be inconsistent with compliance with those duties.
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Bacterial meningitis and meningococcal septicaemia Key to terms used

\

Key to terms used L monocytogenes Listeria monocytogenes
CRP C-reactive protein N meningitidis Neisseria meningitidis

CSF Cerebrospinal fluid PCR Polymerase chain reaction

CT Computed tomography SPC Summary of product characteristics
EDTA Ethylenediaminetetraacetic acid S pneumoniae Streptococcus pneumoniae
H influenzae Haemophilus influenzae WBC White blood cell

J
~

-

Introduction

® Meningococcal disease is the leading infectious cause of death in early childhood. It most
commonly presents as bacterial meningitis (15% of cases of N meningitidis) or septicaemia
(25% of cases), or as a combination of the two presentations (60% of cases).

® The epidemiology of bacterial meningitis in the UK has changed dramatically in the past two
decades following the introduction of vaccines to control H influenzae type b, serogroup C
meningococcus and pneumococcal disease. However, no vaccine is currently licensed against
serogroup B meningococcus, and this pathogen is now the most common cause of bacterial
meningitis (and septicaemia) in children and young people aged 3 months or older.

® The control of meningococcal disease is therefore a priority for clinical management (as well as
public health surveillance and control).

® Bacterial meningitis and meningococcal septicaemia are managed in different ways, therefore it is
\ important that healthcare professionals are able to recognise them and manage them accordingly./
Patient-centred care
Bacterial meningitis and meningococcal septicaemia are life-threatening conditions that require urgent
medical treatment. Nevertheless, treatment and care should take into account the child’s or young
person’s individual needs and preferences, as well as those of their parents or carers, where possible.

In an emergency, if the person with parental responsibility cannot be contacted, healthcare
professionals may give treatment immediately when it is in the child’s or young person’s best interests.

Good communication between healthcare professionals and children and young people, and their
parents and carers, is essential. It should be supported by evidence-based information to allow
children and young people, and their parents and carers, to reach informed decisions about

their care. Follow advice on seeking consent from the Department of Health or Welsh Assembly
Government if needed. If the patient agrees, families and carers should have the opportunity to
\be involved in decisions about treatment and care. /
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Key priorities for implementation
Symptoms and signs of bacterial meningitis and meningococcal septicaemia
® Consider bacterial meningitis and meningococcal septicaemia in children and young people who
present with the symptoms and signs in table 1.

— Be aware that:

+ some children and young people will present with mostly non-specific symptoms or signs and
the conditions may be difficult to distinguish from other less important (viral) infections
presenting in this way

+ children and young people with the more specific symptoms and signs are more likely to
have bacterial meningitis or meningococcal septicaemia and the symptoms and signs may
become more severe and more specific over time.

— Recognise shock (see table 1) and manage urgently in secondary care.

® Healthcare professionals should be trained in the recognition and management of meningococcal
disease.

Management in the pre-hospital setting

® Primary care healthcare professionals should transfer children and young people with suspected
bacterial meningitis or suspected meningococcal septicaemia to secondary care as an emergency by
telephoning 999.

Diagnosis in secondary care

Investigation and management in children and young people with petechial rash

® Give intravenous ceftriaxone immediately to children and young people with a petechial rash if any
of the following occur at any point during the assessment (these children are at high risk of having
meningococcal disease):

— petechiae start to spread

— the rash becomes purpuric

— there are signs of bacterial meningitis (see table 1)

— there are signs of meningococcal septicaemia (see table 1)

— the child or young person appears ill to a healthcare professional.
Polymerase chain reaction

® Perform whole blood real-time PCR testing (EDTA sample) for N meningitidis to confirm a diagnosis
of meningococcal disease. /
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Bacterial meningitis and meningococcal septicaemia Key priorities for implementation

/Lumbar puncture \

® |n children and young people with suspected meningitis or suspected meningococcal disease,
perform a lumbar puncture unless any of the following contraindications are present:

— signs suggesting raised intracranial pressure

+ reduced or fluctuating level of consciousness (Glasgow Coma Scale score less than 9 or a
drop of 3 or more)

relative bradycardia and hypertension

focal neurological signs

abnormal posture or posturing

unequal, dilated or poorly responsive pupils
papilloedema

®* 6 6 O o o

abnormal ‘doll's eye’” movements

— shock (see table 1)

— extensive or spreading purpura

— after convulsions until stabilised

— coagulation abnormalities
+ coagulation results (if obtained) outside the normal range
+ platelet count below 100 x 10%/litre
+ receiving anticoagulant therapy

— local superficial infection at the lumbar puncture site

— respiratory insufficiency (lumbar puncture is considered to have a high risk of precipitating
respiratory failure in the presence of respiratory insufficiency).

Management in secondary care
Fluids for bacterial meningitis
® Do not restrict fluids unless there is evidence of:
— raised intracranial pressure, or
— increased antidiuretic hormone secretion’.
Intravenous fluid resuscitation in meningococcal septicaemia
® |n children and young people with suspected or confirmed meningococcal septicaemia:

— if there are signs of shock give an immediate fluid bolus of 20 ml/kg sodium chloride 0.9% over
5-10 minutes. Give the fluid intravenously or via an intraosseous route and reassess the child or
young person immediately afterwards j

(&

1 See National Patient Safety Agency (2007) Patient safety alert 22: Reducing the risk of hyponatraemia when administering
intravenous infusions to children. Available from www.nrls.npsa.nhs.uk
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Bacterial meningitis and meningococcal septicaemia Key priorities for implementation

/ — if the signs of shock persist, immediately give a second bolus of 20 ml/kg of intravenous or \
intraosseous sodium chloride 0.9% or human albumin 4.5% solution over 5—-10 minutes

— if the signs of shock still persist after the first 40 ml/kg:

+ immediately give a third bolus of 20 ml/kg of intravenous or intraosseous sodium chloride
0.9% or human albumin 4.5% solution over 5-10 minutes

+ call for anaesthetic assistance for urgent tracheal intubation and mechanical ventilation
+ start treatment with vasoactive drugs

+ be aware that some children and young people may require large volumes of fluid over a
short period of time to restore their circulating volume

+ consider giving further fluid boluses at 20 ml/kg of intravenous or intraosseous sodium
chloride 0.9% or human albumin 4.5% solution over 5-10 minutes based on clinical signs
and appropriate laboratory investigations including urea and electrolytes

— discuss further management with a paediatric intensivist.

Long-term management

Long-term effects of bacterial meningitis and meningococcal septicaemia

e Offer children and young people with a severe or profound deafness an urgent assessment for
cochlear implants as soon as they are fit to undergo testing (further guidance on the use of
cochlear implants for severe to profound deafness can be found in ‘Cochlear implants for children
and adults with severe to profound deafness’ [NICE technology appraisal 166]).

® Children and young people should be reviewed by a paediatrician with the results of their hearing
test 4-6 weeks after discharge from hospital to discuss morbidities associated with their condition
and offered referral to the appropriate services. The following morbidities should be specifically
considered:

— hearing loss (with the child or young person having undergone an urgent assessment for
cochlear implants as soon as they are fit)

— orthopaedic complications (damage to bones and joints)
— skin complications (including scarring from necrosis)

— psychosocial problems

— neurological and developmental problems

— renal failure.
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Symptoms and signs of
bacterial meningitis and
meningococcal septicaemia

Bacterial meningitis and meningococcal septicaemia

Symptoms and signs of bacterial meningitis and
meningococcal septicaemia

Table 1 Symptoms and signs of bacterial meningitis and meningococcal septicaemia

Symptom/sign Bacterial Meningococcal Meningococcal Notes
meningitis disease septicaemia
(meningococcal (meningococcal
meningitis and meningitis and/or
meningitis caused | meningococcal
by other bacteria) | septicaemia)
Common
non-specific
symptoms/signs
Fever v v v Not always present,
especially in
neonates
Vomiting/nausea v v v
Lethargy v v v
Irritable/unsettled v v v
Il appearance v v v
Refusing food/drink v v v
Headache v v v
Muscle ache/joint pain v v v
Respiratory symptoms/ v v v
signs or breathing
difficulty
Less common
non-specific
symptoms/signs
Chills/shivering v v v
Diarrhoea, abdominal v v NK
pain/distension
Sore throat/coryza or v v NK
other ear, nose and
throat symptoms/signs
More specific
symptoms/signs
Non-blanching rash v v v Be aware that a
rash may be less
visible in darker skin
tones — check soles
of feet, palms of
hands and
conjunctivae
v symptom/sign present X symptom/sign not present NK: not known if a symptom/sign is present

\_ (not reported in the evidence) Y,
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Symptoms and signs of
Bacterial meningitis and meningococcal septicaemia bacterial meningitis and
meningococcal septicaemia

Table 1 Symptoms and signs of bacterial meningitis and meningococcal septicaemia (continued)

Symptom/sign Bacterial Meningococcal Meningococcal Notes
meningitis disease septicaemia
(meningococcal (meningococcal
meningitis and meningitis and/or
meningitis caused | meningococcal
by other bacteria) | septicaemia)
Stiff neck v v NK
Altered mental state v v v Includes confusion,
delirium and
drowsiness, and
impaired
consciousness
Capillary refill time NK v v
more than 2 seconds
Unusual skin colour NK v v
Shock v v v
Hypotension NK v v
Leg pain NK v v
Cold hands/feet NK v v
Back rigidity v v NK
Bulging fontanelle v v NK Only relevant in
children under 2 years
Photophobia v v X
Kernig’s sign v v X
Brudzinski's sign v v X
Unconsciousness v v v
Toxic/moribund state v v v
Paresis v v X
Focal neurological v v X
deficit including cranial
nerve involvement and
abnormal pupils
Seizures v v X
Signs of shock _ _ _
e Capillary refill time more than ® Respiratory symptoms or e Toxic/moribund state
2 seconds breathing difficulty ® Altered mental state/decreased
® Unusual skin colour ® Leg pain conscious level
® Tachycardia and/or hypotension ~ ® Cold hands/feet @ Poor urine output
v symptom/sign present X symptom/sign not present NK: not known if a symptom/sign is present

\_ (not reported in the evidence) Y,
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Bacterial meningitis and meningococcal septicaemia

Management of petechial rash

Management of petechial rash

Go to bacterial
meningitis or
_meningococcal
disease pathway as
appropriate

If the child or young
person has an
unexplained
petechial rash, carry
out the following
Investigations:

e full blood count
e CRP

e coagulation
screen

blood culture
whole-blood PCR

Child or young
person has a
petechial rash

Examine for signs of underlying meningitis or
septicaemia (including shock) nge the Tists of
symptoms and signs in the pre-hospital
management pathway on page 10)

Yes Clinical diagnosis of
meningitis or

septicaemia?

No

Give intravenous ceftriaxone if any of the
following occur at any point during
assessment, and go to bacterial meningitis or
meningococcal disease pathway:

® petechiae start to spread
® a rash becomes purpuric

o there are signs of meningitis or
septicaemia

the child or young person appears ill

\

Does the child or

If petechiae are not
SE_readlng and the
child or young
person does not
appear ill, consider:

® other possible
diagnoses

° Berforming full

for N meningitidis Yes N
h 0 lood count and
e blood glucose y?cgcgr %?rﬁ%rgor;\gefa coagulation
e blood gas fever? screen
Is CRP and/or white blood cell count No Meningococcal disease less likely but
raised? not ruled out
Yes

l
{
I

Treat with intravenous ceftriaxone
immediately, or with cefotaxime
if administering c
containing infusions?

Yes Doubt remains
about the child’s or
young person’s

condition?

Assess clinical
progress (vital signs)
and carry out
observations at least

calcium

hourly over the next
4-6 hours
No

Admit to hospital
and monitor vital
signs closely

If the child or young person is at low

risk of meningococcal disease and

discharged after initial observation, advise

3 See Medicines and Healthcare products Regulatory Agency (2009)
Drug Safety Update Vol. 3 Issue 3. Available from www.mhra.gov.uk

NICE clinical guideline 102

parents to return to hospital if the child
or young person appears ill

Quick reference guide

11




Bacterial meningitis pathway

Bacterial meningitis and meningococcal septicaemia

ainpund Jequun| WIopad

ON
i(p1 9bed uo | xoq 9935)
E:Uc:o_ Jequin| 03 SUOREDIPUIRIUOD oA

uoneipAyap Aue 1031100
2IN}Nd poo|q e

seb poojq e U99Ids uonenbeod e
9s0dn|b poojq e ddD e
d42d Poo|g-sjoym @ unod pooiq (N} e

15159 disoubelp W0

3o0ys pue

ainssald [eluesdenul
pasiel 1eal}

01 >m>>r%mo_ 95e3SIP

[E22020DUIUSW 35N

ON

uoien2Jd pue buiyiealq ‘skemue payd v

(0| 2bed uo Aemyzed

Kemyred asessip

1uswabeuew [erdsoy-aid 995) siibulusW [E2D20d06UIUBW

[eLI91OEg JO SUBIS pue swoldwAs

$P0ys 10
ainssaud [elueORIIUI PaSIe) JO SUBIS

9yl Wol4

Aemyied siibuiusw jenaydeg

Quick reference guide

NICE clinical guideline 102

12




Bacterial meningitis pathway

icaemia

is and meningococcal septi

ingi

Bacterial men

SPI0J2)S BuLSISIUILIPE
210Jaq (,SIso|ndiagny,
0} J3Jai ‘sisoubeip
[BRUSISHID ay] Ul s
siIbulusw sNoN2JgN} §| e
ulels Welo uo euspeq —
/b |
uey Jayealb uiRyold pue
HUNod DM 4SD pasted —
SH|0DIW/0001L <
UNod DM 4SO —
45D nund Apjuely —

:smoys ainpund
lequiny J1 ,(shep v 1oy Ajiep
Sawl} Noj ‘bul O, JO asop

wnulixewl e 0} 6y/6W g1-0)
auoseyiawexap 9aAD e

(7Z obed 99s) spio.a)S

JusUiea}

|ediAiue a1eldoidde anib

SiIsoubelp |ertusiayip Jo

ped si sijeydsousobulusw
x3a|dwis sadisy §| e

cluswieas)
Jnoigiue sledosdde
3y} anIb sisoubeip
[EIRUIBHIP 4O Hed I
Sipbulusw sNONDISgNY §| e
sisoubelp aAileu) e
ue se sijjeydadua
xa|dulis sadiay JapIsuo) e

cShibuluaw snojndssgny
JO Sisoubelp 1o} 91en|eas
‘siubuluaw sNojndIagny
JO 3SII pue UNOD
[[93 SHYM 4SO paseanul | e
uPAWOodUBA ppe ‘Syluow €
UIyIIM a1nsodxe dioigiue
9|diynw Jo pabuojoid
10 'seasIano Appusdal | e
(yPe33sul
BWIXE1043D asn ‘suoisnjul
BuIuIPIUOD-WND]Eed
YHM J31SIUILIpe-02 30U Op)
SUOXPLI}}9D SNOUSARIIUI
buisn Aejap 1noyum 183l e

aseasip payadsns
13p|0 JO syuow € uaaip|Iyd

SeINzIvs 1eal}
0} s|od030.d [BUOIEU JO [BIO| 35S ®

950dn|6
poo|q pue sa14j0J1d9)e ‘Indino
3UlN ‘UOIIBJISIUIWIPE PINj) JONUOIA @
qUONBID3S uoWIoy
Jl12INIpuUe pasealdul JO adUIPINS
SI 3J9Y1 SS9|UN SPINj} 1D1IS3I 10U OF @
papa3U SI SdURUUIRW
SNOUBABJIUI JI SPIN|} JIUOYOS! JO
'P31eIS|0} 4l SPISJ [BIDIUD 3SN :SPIN|4
SdUeUIUIBW SUWIN[OA-|INS AD)

ON

|ea160j0INaU [BD0}
10’ssausnoNsU0d

isubis

(61 2bed uo 7 xoq

99S) UBDS | D) WO

lequin| 41 uopidsns
[ed1ul)> ybiy Jo) sep

Exuw
/eauepinbpn

1O’ 9DIUMMM)
uaipjiyo Ut

SS3U||l YSIoNS4
uo aulepINb
[BS1U1)3 3DIN
CIHNOWEIEN

JO [9A9] bunendnyy SOA
Jo padnpay
‘a_yo_g_ém duidw v
syluow € syuow € >

(s1ey ainyound

alyjoniu/iydonnau | <

10 auyjodiwys|ed g < ‘sjdoad
BunoA pue ualpjiyd Jspjo U] e

(01 =bed

995 — subis pue swoldwAs

Jay10 41 sibulusw |elsdeq

J9PISUOD D4H|0DIW/S|IDD 0T > H)
SJH|OIDIW/S|[RD 07 < 'SS1eUOSU Ul e
;siibujusw Jer91deq
.ﬁmwm%:m Espu::hmn:_:._

Jusuieal}
|edianue a1eudoidde anb
sisoubelp [erUJRHIP jO
1ed si siyjeydsousobulusw
xa|dwis sadisy §| e

cluswiean
Jnoigiue sieudosdde
91 aAIb sisoubelp
[BIRUSISHIP JO Med

SI siibulusw snoN2iagny §| e
sisoubelp aAileUlR) e
ue se siijeydasus

xa|dwis sadiay JopIsuo) e

cSiibulusw snojndiagny
JO siIsoubelp 1o} a1enjead
‘sibuluaW sNojN2Jagny
JO Sl pue 1unod
|92 SUYM 4SO paseanul J| e
unAwodueA
ppe ‘ainsodxa dioigiue
3|dinw Jo pabuojoud
10 ‘seasiano Apusdal | e
Lsuoisnjul
Buluieluod-wninjed
BulAidal SI JO ‘SIsopide
Jo elwseuiwingjeodA
‘921punel sey Jo ainjewsi
s Ageq ay3 sssjun
SWIXE}043 JO pesjsul
pasn aq Aew auoxel}sd) e
uljjiduwe
Jo urjjpIxowe Jayua snid
SWIXP1043 SNOUSARJIUI
Buisn Aejap 1noyum 1eal e

aseas|p pajadsng

syauow ¢
uey} 196unoA uaipjiyd

13

Quick reference guide

NICE clinical guideline 102



Bacterial meningitis pathway

icaemia

is and meningococcal septi

ingi

Bacterial men

3N°Bio edy Mmm 385 19007 ‘WiNI04 sndd0d0BUIUBIAl ADUsbY UoNDS10ld YlesH 4,

01S¥7L L “HQ/20uepINDpUyAdI04SUOITRII|gNd/SUOIEDIGN/SINSIIBISPUBSUONEDIGNd/US/4 N ACH yp MMM 18,0 0Z 9duepIinb uone|siba)

uondatoid yijesH, 985 "Sluswalnbas UoNedI§Iou syl sulejdxe yoiym uone|siba| uondslold yieay uo sduepinb panssi sey yijesH Jo 1uswiiedsq syl ynaob-isdommm ¢
"S3IIAILISUSS D110IGIIUR JO S)NS3I BYL AQ SSIMISUI0 PR1D3IIP SSBUN g

"94ed AouabIaWa Ul SpIepuelS [ewiou

YA 3UI| Ul PS3USWINIOP PUB Paulego 8g PINOYS JUSSUOD PaLIoju| "asN [3Ce|-4O U SI 35N YdNS “UOIIBPUSLILLIODSI 8y} Ul palydads 3sop sy} 1e asn 1o} uonesiioyine
Bunadew N aAeY 10U S0P duOseylRWexaq "s}udied [ENPIAIPUI JO4 SUOISIDBP JI3Y1 WIOUI O} DS S,6nIp e asn [Im siaqudsaid 1eyl SWNSSe [|IM aullspinb ay] (s|ie1sp
Jayuny 4oy aulepinb [Ny 8y 99s) 8dneid [ed1UlD PaYSIGRISS YIM 1U]SISUOD S| pue aduapir Aljenb-ybiy uo paseq si uonepusWIWOodal 3y} Ul UaAIb abesop ayl ,
3N*syu-esdu’spu MMM WolY

3|qe|leAy "UJp[Iyd 01 SUOISNJUI SNOUSARIIUI BULIBISIUILUPE UBYM elwaei1euodAy Jo dsu syl Buidnpay :zz Wele Aisjes 1usned (£007) Aousby A1ajes 1uaned [euonen 2as q
£€9D/22uepINBHN"610"8DIUMMM WO 3|Ge|IPAY *,[0J1UOD pue uonuaAaid S} 10} $3INSeaw pue ‘sIsojndiagny JO Juswiabeuew pue sisoubelp [ed1uld :Sisojndiagnl, 89S ¢
3N'ACB BIYUIMMM WIOIJ B|ge|IRAY "€ BNSs| € oA a1epdn A1ajes brnig (6002) Aousby Aiolenbay s1onpoid aledylesH pue SsudIPaiAl 89S 4,

oL N @Y1 Ul 95831 [e220206UIUB|N
JO JuswWabeuel YiesH dijgnd Jo} aduepino), jo aieme ag e

|e10}
6010 suonejnbay ul shep £ 10} wcoxmmctmu
(g1 abed uo Aemyred (UoneJUION) UONDB10Id Ul[eaH Japun juswaiinbal |ebg) e SnOUSARIIUI YUM SiiBulusW
BUNSa} dUNWWI AU} SI SIYL “elwzedndss [exd0d06uUlUBW JO siibulusw Jo uopidsns [E23000BUIUBW 1831 @
pue 07 abed Uo £ xoq 399) uo Ajpusbin Aioyine 10| ayi Jo JDIHo Jadoid e AjloN e : skep 17
jJuswabeuew wa-buoT] Juswabeuew yyjeay dijqnd 1se9) 1e Joy ch_xSoEu
SnouSABIIUL YL [[|12e]
an1ebau-Wel) 01 anp
SibuluswW [elIS1deq 1831 ®
\_/ shep / 15414 m% 15e9)
1e Joj upiweiuab snid ‘|e101
gl€10} Ul skep 7 o} ul skep | z 4o} uijpidule o
skep 7] 15e9] 12 SUOXELI}{9) SNOUSABIIUL YHIM UljIDIXOWE SNOUSARILUI YLIM
1o} uljjIDIXowe Jo m_u._@C_CwCL _MUUOUO@C_CwCz_ 1eal] o WQCWQO.N\AUOCOE 701 enp
skep 0| 1ses) 1e dijpiduie sy gle101 Ul shep 1| Joy siibuIUBW [BlISIDRA 1IR3 @
1o} auoxel1yad snjd awixe10}ad 2UOXPLI1J3d SNOUaARIIUL YLIM skep t|
snouaAelUl LM 18311 sibulusw seuownaud S 1eal] e 15e9| 12 10} 3WIXe10J3d
Ylm 1eal| aseasip gle101 ul shep Q| 40} duOXen1sd SNOUIABIIUI YUM SIHBulusw
aseasip pawuodUf snouaAeIul Yum siibuiusw |E220001d3J1s g dnolo) 1eal] e
paw.yuodun syauow q 2dAy sezuanjul H 1eall e 2seasIp paw.uod
19p|0 410 syjuow uey) Jabuno o5essjp pauLiljuo) syjuow g
€ uaipjiydy uaipjiyd 19p|0 4O syjuow € uaipjiyd ueyy Jab6unoA uaipjiyd
syluow € =2 syuow € > syluow € 2 syluow ¢ >
3SeasIp pawipuoduN 3SeasIp pawIIuod
104 sonoiqruy 104 sonoiqruy
(4Dd 4SD/poojq Jo/pue _ (42d 4SD/Po0o|q
3IN1N> 4SD/po0] Jo/pue alnynd
aAebau Jo aIndun {PRWIIUOD SsessId 452/p00|q 9AIHSOd) SSA

Jequin| pajie) ON

<
—

Quick reference guide

NICE clinical guideline 102



Bacterial meningitis and meningococcal septicaemia Bacterial meningitis pathway

Fold out this page to view the bacterial meningitis pathway
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Immune testing in children and
Bacterial meningitis and meningococcal septicaemia young people who have had
meningococcal disease

Immune testing in children and young people who have
had meningococcal disease

‘ Episode of meningococcal disease '

Child or young person has had: Child or young person has had:

® more than one episode of meningococcal ® asingle episode of meningococcal disease
disease, or caused by serogroup B meningococcus, or

® one episode of meningococcal disease ® unconfirmed meningococcal disease

caused by serogroups other than B, or

® meningococcal disease caused by any
serogroup and a history of other recurrent
or serious bacterial infections, or

® meningococcal disease plus a family
history of meningococcal disease or
complement deficiency

® Dt appr)]rcl)pri?te Do not test for

testing with loca Ol
immunology complement deficiency
laboratory staff

® Test for complement

deficiency

Child or young person has
complement deficiency

Refer to Test parents and
healthcare siblings for
professional complement

with exﬁertise deficiency
In the
management of
the condition

® Children and young people with recurrent episodes of meningococcal disease should be assessed by a
specialist in infectious disease or immunology.

® Do not test children and young people for immunoglobulin deficiency if they have had meningococcal
disease, unless they have a history suggestive of an immunodeficiency.
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Information for bacterial meningitis

Bacterial meningitis and meningococcal septicaemia and meningococeal disease pathways

Information for bacterial meningitis and meningococcal
disease pathways

See the bacterial meningitis pathway and the meningococcal disease pathway on pages 12-17.

Signs suggesting raised intracranial pressure (see box 4)
Shock

Extensive or spreading purpura

After convulsions until stabilised

Coagulation abnormalities

— coagulation results (if obtained) outside the normal range
— platelet count below 100 x 10%/litre

— receiving anticoagulant therapy

Local superficial infection at the lumbar puncture site

Respiratory insufficiency (lumbar puncture is considered to have a high risk of precipitating
respiratory failure in the presence of respiratory insufficiency)

Radiological evidence of raised intracranial pressure

Perform a CT scan to detect alternative intracranial pathology if consciousness is reduced or
fluctuating, or there are focal neurological signs.

Do not delay treatment to undertake a CT scan.
Clinically stabilise children and young people before CT scanning.

If performing a CT scan consult an anaesthetist, paediatrician or intensivist.

NICE clinical guideline 102 Quick reference guide
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Information for bacterial meningitis

Bacterial meningitis and meningococcal septicaemia and meningococeal disease pathways

Consider requirements for follow-up before discharge.

Discuss likely patterns of recovery and potential long-term effects with the child or young person
and their parents or carers.

Offer information about further care and contact details of patient support organisations.

Inform the child’s or young person’s GP, health visitor and school nurse about their bacterial
meningitis.

Healthcare professionals should be alert to possible late-onset sensory, neurological, orthopaedic
and psychosocial effects.

Offer a formal audiological assessment as soon as possible, within 4 weeks of being fit to test.

Offer children and young people with severe or profound deafness an urgent assessment for
cochlear implants as soon as they are fit to undergo testing'>.

Children and young people should be reviewed by a paediatrician with the results of their hearing
test 4-6 weeks after hospital discharge to discuss morbidities associated with their condition and
offered referral to the appropriate services.

Reduced or fluctuating level of consciousness
Relative bradycardia and hypertension

Focal neurological signs

Abnormal posture or posturing

Unequal, dilated or poorly responsive pupils
Papilloedema

Abnormal ‘doll’s eye’ movements

15 Further guidance on the use of cochlear implants for severe to profound deafness can be found in ‘Cochlear implants for
children and adults with severe to profound deafness’ (NICE technology appraisal 166)
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Information for bacterial meningitis

Bacterial meningitis and meningococcal septicaemia and meningococeal disease pathways

A healthcare professional with expertise in paediatric airway management should undertake tracheal
intubation.

Indications for tracheal intubation and mechanical ventilation
Threatened or actual loss of airway patency

Need for any form of assisted ventilation

Clinical observation of increasing work of breathing

Hypoventilation or apnoea

Features of respiratory failure

Continuing shock following infusion of a total of 40 ml/kg of resuscitation fluid
Signs of raised intracranial pressure

Impaired mental status

Control of intractable seizures

Need for stabilisation and management to allow brain imaging or transfer to the paediatric
intensive care unit/another hospital

Preparation for intubation

Ensure that children and young people with suspected or confirmed bacterial meningitis or
meningococcal septicaemia are nil by mouth from admission to hospital and that the following are
available before intubation:

facilities to administer fluid boluses
appropriate vasoactive drugs

access to a healthcare professional experienced in the management of critically ill children.

Healthcare professionals should be trained in the recognition and management of meningococcal disease

NICE clinical guideline 102 Quick reference guide
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Bacterial meningitis and meningococcal septicaemia Diagnosis in secondary care

Diagnosis in secondary care

See the bacterial meningitis pathway on pages 12—-14 and the meningococcal disease pathway on
pages 16-17.

Tests for suspected bacterial meningitis
® |n suspected bacterial meningitis perform a CRP and white blood cell count.

— If there is a raised CRP and/or white blood cell count and an abnormal CSF, treat as bacterial
meningitis.

— Do not rule out bacterial meningitis if CRP and white blood cell count are normal.

— If no CSF is available or the CSF findings are uninterpretable, manage as confirmed meningitis.

PCR tests for bacterial meningitis and meningococcal disease
® Perform whole blood real-time PCR testing (EDTA sample) for N meningitidis to confirm a diagnosis of
meningococcal disease.

® Take the PCR blood sample as soon as possible.

® Use PCR testing of blood samples from other hospital laboratories if available, to avoid repeating
the test.

® Do not rule out meningococcal disease if a blood PCR test result for N meningitidis is negative.

Lumbar puncture and CSF investigations
® Perform a lumbar puncture as a primary investigation unless this is contraindicated.

e |[f there are contraindications, consider delaying lumbar puncture until there are no longer
contraindications.

® Do not allow lumbar puncture to delay the administration of parenteral antibiotics.

® Submit CSF to the laboratory to hold for PCR testing for N meningitidis and S pneumoniae, but only
perform the PCR testing if the CSF culture is negative.

® Be aware that CSF samples taken up to 96 hours after admission to hospital may give useful PCR
results.

® (CSF examination should include white blood cell count and examination, total protein and glucose
concentrations, Gram stain and microbiological culture. A corresponding laboratory-determined blood
glucose concentration should be measured.

® CSF white blood cell counts, total protein and glucose concentrations should be made available within
4 hours to support the decision regarding adjunctive steroid therapy.

® |n suspected bacterial meningitis, consider alternative diagnoses if the child or young person is
significantly ill and has CSF variables within the accepted normal ranges.

® Consider herpes simplex encephalitis as an alternative diagnosis.
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Bacterial meningitis and meningococcal septicaemia Diagnosis in secondary care

Repeat lumbar puncture in neonates
® Perform a repeat lumbar puncture in neonates with:

persistent or re-emergent fever

deterioration in clinical condition

new clinical findings (especially neurological findings) or

persistently abnormal inflammatory markers.

® Do not perform a repeat lumbar puncture in neonates:

— who are receiving the antibiotic treatment appropriate to the causative organism and are making a
good clinical recovery

— before stopping antibiotic therapy if they are clinically well.

Skin samples and throat swabs for meningococcal disease

® Do not use any of the following techniques when investigating for possible meningococcal disease:
skin scrapings, skin biopsies, petechial or purpuric lesion aspirates (obtained with a needle and
syringe), or throat swabs.

NICE clinical guideline 102 Quick reference guide 23




Bacterial meningitis and meningococcal septicaemia Management in secondary care

Management in secondary care

See the bacterial meningitis pathway on pages 12—-14 and the meningococcal disease pathway on
pages 16-17.

Corticosteroids

Bacterial meningitis

® Do not use corticosteroids in children younger than 3 months with suspected or confirmed bacterial
meningitis.

e |f dexamethasone was not given before or with the first dose of antibiotics, but was indicated, try to
administer the first dose within 4 hours of starting antibiotics, but do not start dexamethasone more
than 12 hours after starting antibiotics.

® After the first dose of dexamethasone discuss the decision to continue dexamethasone with a senior
paediatrician.

Meningococcal septicaemia

® Do not treat meningococcal septicaemia with high-dose corticosteroids (defined as dexamethasone
0.6 mg/kg/day or an equivalent dose of other corticosteroids).

® |n children and young people with shock that is unresponsive to vasoactive agents, steroid
replacement therapy using low-dose corticosteroids (hydrocortisone 0.25 mg/m?2 four times daily)'®
should be used only when directed by a paediatric intensivist.

Adjunctive therapies

® Do not use activated protein C or recombinant bacterial permeability-increasing protein in children
and young people with meningococcal septicaemia.

16 The dosage given in the recommendation is based on high-quality evidence and is consistent with established clinical practice
(see the full guideline for further details). The guideline will assume that prescribers will use a drug’s SPC to inform their
decisions for individual patients. Hydrocortisone does not have UK marketing authorisation for use at the dose specified in the
recommendation. Such use is an off-label use. Informed consent should be obtained and documented in line with normal
standards in emergency care.
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Bacterial meningitis and meningococcal septicaemia

Further information

Ordering information

You can download the following documents from
www.nice.org.uk/guidance/CG102

e The NICE guideline — all the recommendations.

® A quick reference guide (this document)
— a summary of the recommendations for
healthcare professionals.

e 'Understanding NICE guidance’ — a summary
for patients and carers.

e The full guideline — all the recommendations,
details of how they were developed, and
reviews of the evidence they were based on.

For printed copies of the quick reference guide
or ‘Understanding NICE guidance’, phone NICE
publications on 0845 003 7783 or email
publications@nice.org.uk and quote:

® N2201 (quick reference guide)
® N2202 (‘Understanding NICE guidance’).

NICE clinical guideline 102

Further information

Implementation tools

NICE has developed tools to help
organisations implement this guidance

(see www.nice.org.uk/guidance/CG102).

Related NICE guidance

For information about NICE guidance that
has been issued or is in development, see
www.nice.org.uk

Published

e Diarrhoea and vomiting caused by
gastroenteritis: diagnosis, assessment and
management in children younger than 5 years.
NICE clinical guideline 84 (2009). Available
from www.nice.org.uk/guidance/CG84

® Feverish illness in children. Assessment and
initial management in children younger than
5 years. NICE clinical guideline 47 (2007).
Available from
www.nice.org.uk/guidance/CG47

e Tuberculosis. Clinical diagnosis and
management of tuberculosis, and measures for
its prevention and control. NICE clinical
guideline 33 (2006). Available from
www.nice.org.uk/guidance/CG33

e Cochlear implants for children and adults with
severe to profound deafness. NICE technology
appraisal 166 (2009). Available from
www.nice.org.uk/guidance/TA166

Updating the guideline

This guideline will be updated as needed, and
information about the progress of any update
will be available at
www.nice.org.uk/guidance/CG102
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