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Absiracr - The atwence of  cerehrospinal Tuid  (C5F)
plescvionis i favasive meningoeocead divedase (EMI fas Seea
coaseciatedd with an increased  risk o oof deatio TU i nnkRows
wiether pecienis wia leek g cellilor respanse o centrol neevans
svafent (ONS) dafection are af the sime risk of gdverse aleome
ax patiens without UNY fnfection. To determioe e froquency of
preventation aud stcome of teee gronps af childeen with IMTL
Creopr 1, eftilidren with CSF pleocyiosds foelly = 1) niem ;_,l it
sepdtive or posifive enfinres, Gronpd, childeen withour C5F
pleecytonds o with megative OS5 cuftwees fhacteremin aloee),
el Civanp L children withaut CSF pleocytondy bl with positive
C8F enlteees (ONS fefection withent C5F pleocvtosis). we
peviewed the medicod records of efildeen with IMIE Clintoal s
feeborcitory Glices and severe adverse owtoasies felefimded o
destle o Wl fows ddue fo pangrese) were cempeeed G e
pronps. Mulivariafide Sofais regreadon amalisis was peofarmaed.
O e TR aeilafly potiens, 75 (695 ) fund O5F pleacytoady, 24
F2A0e ) e bercferermren e nnd 1N (16070 D ONS
infection withaut CNS pleacviasic. Patente wille CNE infection
withont CNF pleacetosi bl simiffeantfy fower winfe Slood cell
el pletelet conits gned more cogrgnlopatlny than paticnls with
heteteremii (P < WRA) wr petieats with C5F Mleecplasiv (P =
L) T fregueney of gdverse onfoome wis £1% for paficals
with CNE infection withoot O5F plescyfesiv compared with
Sl for petiends with haeteremio wlene (P SRy aod
(2640 Jor patients witlh CS5F plescytasds (17 < 00T ), CNE
fofection witlond C8F plecevtonds way imlegpendenly geciited
swith aelverse owtcomme by meeltiveriofde logistic represaen
amilesis (P = 031 Approximately 38.5% of all clualdern with
FMIY proseased withont O30 pleecytosin, OF Beve pdients thae
with UNE infection withant CSF pleacvtoss weee af Tigher risk
af wilverse suleomes B either patients witlh USF pleocetosis or
pastivnis withe Bacteremia ol

At Meiea Draniee 3% (2] &7-00; 2004

Koy Hards: Dovesive presingocercad divease, C5F pleocviosds,

wesete dverve anteomr, elilideen

-l

INTRODUCTION

Menmgocovesl disease bas a rapid onsel, fulmimant
course and  mortality und @ dreadiol ourcome unlike
clher miections with elearly. Despite recent sdvanees in
the  puthogenesis amd  immunehology of o the
lingocceens and  the  development ol

T
waceines  aguinst cerlain serotypes ol this pathogen,
serions  infection remaing o major workbeode heeih
proflem.  Chnicel mamifesiaiions of 0 men

naccsil

discase s he guite varable, These can mnge Trom

transient fever and bactercmiz o fulminant discase sah
death crsuing withun hours of the onsel of clunel
SYITIRLOMIS,

Dwasive menmgovoveal disease (ML) s wsuall
categiriad clinically s either
meningoeeoeenizy o both, This distneton s sl

s,

regarded a5 having imporlant prognostic significanoe,
Mumerous studics of MDY have shown thal patiens
with cerebrospinal Nuid (U517 [:Icm'}'l-:u-'.iu b o omare
fvoraile culeome than pationts with meningococeemi
without OS5 pleocytss (1,00,

Warnous CSF white blood cell cutodls have been
used to define CSF pleacytosts in these studics with
similar resulls (2,.4.6].

Previcns studies investigating the culceme o 1M1
have failed 1o consider the stiatus of CHF7 cullures m
Thiese patients, thercfore i1 s unknown as 1 owial
propertion of patients withour 517 pleeoytosis aotually
had central nervous system (ONS] infections, T

subgroups of IMD patients without CSF pleceyiosis can
te distinguished: those with bBacteremia alone (debined
as absence of bath CNS intection and CSEF plecceylosis)
and those with CNS mieetion in the absence of O81
plecoyioss,

Wolie und  Birbara have  desernibed tour chinal

forms:



Tnvasive meningoeosccnl disease

1- Bacterenua withouwt sepsis {oceult hactercmin) or
wilh sepsis;

2o Meningooocoemia
Prognosis

3o Memmgitis with oor without  meningoeoccemii
(ONS pleaeyiosis);

4- Tt menmngoenvephahic
(profoundly chunded].

We hypothesized that putients with ON5 ntection
without CNS pleocviosis are at a greater risk of adverse
[RISI R4 T ||"I.JI] {!i||':|.!:' F).'Hi{_!l::."- wilh hBacterenm alone or
those with U517 plecoytosss, Hlere we report 103 puticnts
with different clinical situations,

without  menin (o

presentulion

MATERIALS AND METHODS

Population: Coses were wlentifivd by u review of he
dischitree diagnosis and bacteriologic laboraiory records,
Adter chuumng approval from the mvestigational revics
bowrd, woe stadied the moedical records of all patients
younger than T yvear okd with o duggnosis of IM1.

Dehnitions: We  defined 1M1 icteremia
meningiis or both caused by Newsseriao meningilidis us
evideneed by hlocd or OS17 cultures. Al patients
without s pleocylosts had two L (lumbar puncture)
with 24 hour mlerval; those with OSF pleacylosis [or
second Lime were classibied in Ciroup 10 In this study we
found only two paticnrs with change o CS1° pleocytoss

% or

(1503 Thuere was o relation between Latex aed O5F
culture (all Lutex positrve were culture negative). ©5F
peoeviosis means CRF whate Blood cell count (WHC)
= L0 celimm?® - In the absence ol OSE plecoyto

(et wies clissiticd as hovinge CNS inlecton if OSF
Lt wgeatimation or both

L |

Culbures, studics were

prositive fon Moomeningidis,
Adbverst outvome was delmed as death dorng
hosprtilieston, bmb ampuatatioen or Doess of all five digic

anoan EKTJ".'I'I'.EE_'_L' e

o gangrene. (her sequelag, such
e oL consdered
of This study. [aow

dx hearnng oss or sewsure disorder,
adverse outcomes for the parpose

syaloliv: blood pressure was delmed accerding o he
follomeng ©oap oo 1 month of age = 20mm Fg; between
I manth s 5 vear old = 80 mmlig and 5 year old or
cller = v mmIle These cutall points 1
systolie bluod  pressures ol

sl
T 51 helow age -

lizanst
adjusted morms (7).

Wi calegorioed puticnls ws uvime poor perfusien i
they hod not ane evidence of mottling oyanosis o
delpved capill refill {=2s) In wilh
systolic bloosd pressure.

[t colleetion: We 2ol demoegraphie and clinicul
dinna from the medical records osing a standardized

ry ARSOCHATLON lovw

We recorded iformations for the
grnder, sgns wnd

iz colleciion sheet

fillossang wariebles:  auddress,  wee,

SVMIPIE, assessment of perlusion. the presence of o
petechial or purpuric rash, CSFOWDBRC, Prothrombin
timae (P17, parisd thromboplastin time (1707, resulis of
cultures of blood or CR17 and the occurranee of an
adverse owteome or death (Table 1, 2 and 3).

Stutistics: We wnabwed dilfercnees in continuous
vilrlables using student's [-1es.

Comparison of contineous viribles between Lhree
groups was performed wsing ome - oway analysis of
varianee (ANOWAL We used the Sheffs mulitple
COmparson fest alter ANOVA 10 an
between  specilic pairs of  groups.

vie differences

Tor compurative
varidbles Chi- sgquare test was used, 11 Tewer than 3 datu
puonnts were expected moany cell, the lisher exact st
The Buonferronm used tor
multple comparisons, Al calvulations were based on
twin - laled altervatives (P o< (L03
siwmilicant)

We perfurmed torward stepwise molliple ogisiic
ression analysis o evaluate whether CNS inlection
without C5E pleocylosis was independently s
wilh outeme e patients owith IMID aler
ather  important
Warinhles signibcanily assovteted with acdversy

was  used. COFTeCion  was

wis o considered

ahverse

adjusting for and  conlounding

wirnbrles,

Culeome nounrariate analyvss (P - 005 ) were included

Hthe logistic regression
were avatlable i the majority (= 3057 of patien

Because o patient could bBeoclussted inlo one o

1he

three puossihle categories (C5F pleocyiosis, bacteremin

ahme ar ONS infection withoul US1 pleocviosish, twoe

neficater vanahles were crested: bacterema alone and
CNS infection without CRI7 pleoeviosis. Paticns with
CRE plescytosis constituted reterenee group because
must patients el into this categere and sl the fowest
mwidenee ol adverse ouloeme among patienls with
LMY I addition, see ereated a dichotomous sariable
for CSIF Pleooeuwsis (e OSF WBC = i1
celsimm®y, independent of the stus of CSF cultures,

Iy or =

Woe compared the independenc effeer of this variable
with that ol indicator variables To assess the ompoert
of ahsenoe of OsE pleocviosis va, Lthe presence of O8F
pleaeyiosis inthe setiing of UNS infection.

Adl statistical analyses were perlormed  with the
statistical package for the social scicnces Tor winudows
(SESEY, and STATA stutistical soltware.

RESULTS

Study  population: L8 patients wieth IMIY were
indentified; of these patients 47 (4357 had an adberse
outcome, nelading 27 {257 deaths and 20 (1557
praticnts who reguired limb ampuotation or had lose 3
dipits onoan extremnaty due 10 gamgrene, CSF pleocylosis

wius present mo 6 (610 putients; 42 (3X57%) palients



did not have G5 plecoyiosis, 24 [227%)  with
bacteremia zlone and 18 (179%) with CNS infection
withoul C5F pleciylosis,

Tahle [, Patients™s Age snd Gender Variations

Mg Gender Male Female  Total Moo
(1-12 months 9 {1359 15 (12%) 14 {13%)
1-5 wr I7 (315 14 (31%%) 31 {27.5%)
510 yr” 21 (2950 13 (29%) 34 (28%)
10-1i yr 00RO 20 (239
T'etal a7 (6% 41 (38%) 108

*

Between 3.6 vr = 14 (129

Table 2. Clinical and physical lndings in IMD patients

S1gns & Eymploms M, Fereent
Fisver 10 935
Fash {petechiag ([ Y5
oo Drloond pressure 41 37
Tachycardia 71 637
Meningeal signs 7o 731
Headache T EEN}
Wonmiting a5 uL.z?
Hulged fontaneslle 14 I3
Lo consciousness lovel A 741
Anorrhexia *5 509

Tuble 3. Lahoratory Dats in IMD patiens

Tests T, nomher Percent
Bleod culture 42 3B
Blssl smear 17 15.7
CSF enlture 42 3B
CE smear 02 574
Fash culture 18 L6
[Lash smear 17 15.7
Latex (LPA) T fh.d
Feedneed Complement 11 9.2
Feduced PIL 21 19.4
Increased BT &3 ol 1

Inereased 7T 2 o 734

Characteristics  of IMD  patients  with CSF
plencytosis, hacteremia alone and CNS infection
without CSI7 pleocytosis

The mean age ol patients with OSF pleocytosis
(#3.4 monthsy was higher than that of patients with
bacteremia alone (619 months) and CN5 infection
without CSF pleccylosis (733 maonths) (P < 005 by
ANOWAL Paticnts with NS infection without 517
pleocylosis were more likely o bave poor perfusion,
lewer penphersl WBC and lower absclule newtrophil

Acta Medica Iranica, Yol 39, No 2 (2001}

counts (ANC) and more evidence of coagulopathy
[elevated PT, PTT) than patients with C5F pleocyiosis
(F = 0050 In addition patients with CN5 infection
without CSF plecoytoss had significantly lower platelet
counts and higher PT and PTT than patients with
bacteremia alone (P<005).

DFamae

T

LN infection +
LEF Plecoytosis

W8 tnfection witheer
CEF Pleocytosis

reningooccemia Bacicremin

Fig. . Comparisons of limb amputation between patienis
with bacteremia only, CNS Infection without CSIF pleocytosis
and U pleocvtusts and meningococcemia

Sdeningocaocemis

TN infretion withea CHS infe
T5F Pleeyiosis CEF Plew

Hagierarnia

Fig. 2. Comparisons of death belween patients with bactermia
only, CHE Infection without CXF Pleocytosis and C51
pleocytosia and meningoooocemia



Invasive meningococcal disease

Frequency of adverse outcomes

Patients with CN5 infection without CS17 plencytasis
had more frequent adverse outcomes (11 of 18, 61%)
than either patients with bacteremia alone |10 of 24,
41.6% ; 953% confidence inlerval (021, 061, P <
L007] or putients with CSF pleooytosis [9 of 34, 2049,
3% confidence interval (0.3, 0.7) P<0001]. 19g. 1 and
2.

Patients with  bactereouwa alone  also bhad - more
frequent adverse outcomes than patients with  CS17
plencytosis but this difference stalistically
norsinificant

When CSF plecoytosis was considersd irrespective
of the status of CS17 coltures, patients withouwt OS]
plecoytosis had more frequent adverse outcomes than
patients with CSI7 pleceytosis (11 of 18 Ve 9 of 34),

WHE

The  following  wvariables  were found w0 be
signilicantly  associated (P = 0.05) with  adverse
outcome by univariate  analysis:  temiperature,  poor

perfusion, WBC, ANC, platelet cownt, PT and FTT.
Multiple logistic repression snalysis revealed that in
addition o poor perfusion and low WHC, the variahle
CMNS infection  withowt  CSF pleocytosis,  refained
statistical significance [95% confidence  inteneal (003
8y P o= 0.033] and thus was independently asscciated
with adverse outcome.

Finally when the wvariable “"ahscnce of O5F
pleaoytosis” was  entered  into the stepwise multiple
logistic regression analysis instead of the variable CNS
mfetion without CSF pleceytoss, iL was not selected as
a vwariable independently, associated  with  adverse
outcome {F = 0.03).

DISCUSSION

Carpenter and Sullivan in 53 cases of meningococeal
infection reported that T0% had meningitis with positive
ST smear or culture and pleooytosis while 129 were
wilth bacteremia alone; 3 deaths (23%) occurred in
patients with meningitis as compared with 1 death
{16%) in menngococcemia, These investigators have
demonstrated a close correlation between plasma lipo -
oligassrcharide levels and actoe prognosis (34,9

This observation correlated  with  post mortenm
Onelings by Thomas and Dodge who showed that focal
nearologic findings were less common in IMD than
Pneumoenceal or Haemophilus meningitis in children
aml perhaps the cause al death was related oo 1oxing
produced by the agent or by cerchral edema and to
secondary  effects withoyr  plecoytosis on the vital
centers i the midhbrain region (6,7,3,17).

[n this sady, 38.53% of patients with
memmpecoceal disease who had umbar punclures al
the timwe of olinicol presentation didn't bave  CSF

invasive

an

plencytosis.
alonge  and

Of these patients, 227% had  bacleremia
18 {17%) had CSF infection without
plencytosis. Patients with CNS infection, and without
plecoytosis had significantly more adverse  outcomes
than bacteremis alone or patients with CSF pleccytosis.
Lsing multivariable  logistic  regression  analysis, we
found that CSF infection without CSF pleocytosts was
independently associated with adverse outeome i [MID

Previous stodies of predictors about [MID have
shown CET pleocytosis 1o he 65.1%, which in our study
% 01%:; bacteremia alone 200%, but ours i 22%:
meningitis withoul plecoyiosis 139, bul ours i 17%;
thit is almost the same.

[n previous studies as Adler’s  and co-workers
patients withoul CSF pleccytosis have been repeatedly
founed 10 have a less Tavarable outcome than those wilh
C3F pleocytosis (1,2,4.6). In our study this finding was
confirmed  but an important distinetion Lhiat
meningococcal bactercinia alone was similar o that of
all the patients with IMD {13,13],

The resuolts of the current study soggest  tha
ahsence of CsF plencvtosis has prognostic atiliy only
when the C5IF cultures or Latex agglutination sludies is
known.

Because hacteriologic results are almost cerlainly
unnailable al the tme o acule presentation, the
ahsence of CSF pleocytosis 5 of uncertain prognosiic
value unless Latex agplutination test (LAT) 3 done m 3
minuies,

Therefore we would Tavor the use of prodictive
models of IMD that do nel rely only on lombar
punctures for the prediction of outcome. Several such
methods, which are highly sensitive and specific Tor
outcome in [MI), bave been reported and validated
(&g, PCR, Baetec,.) (10,11,

HBecause of the retrospective nature ol this study,
cerlain hmitations exist,

Falsc  negative  CSF  cultures  and  fow  latex
agelutination studies in patients with - meningocoocal
meningilis are nol uneommon (12,137 50 the fregueney
al C5F infection withouwt plecoytosis may be higher than
that reported in this study, because patients without
plecoytosis and with false pegative CSEF cultures would
have hcen meorreetly catcgorneed s patients swith
bacleremia alone (14).

[n conclusion approximeatiely one - third of children
with IMD present without CSI7 plencytosis, either with
bacleremin  alone or  CNS inlection  wihout  C5F
pleocviogis. All paticnts without CSF pleooviosis are nol
al a uniform risk of adverse outeome; however, patienis
with CNS infection withoul CSF pleccytosis are al
significantly higher risk of death or Iimb loss doe 1o
gangrene than paticnts with meningococeal bacteremi
alone. We conclude that the presence of CMNE infection
without  CSF  pleocyiosis,  but ahsenee  of
plecevlosis  along, s incdependently associaled wilh

WIS

mir o the



adverse outcome mn IMD,
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