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Abstract

Meningococcal diseaseisaserious, potentialy life-threatening bacterial infection caused by Neis-
seria meningitides. The peak incidence of meningococcal disease occursin thefirst year of life
following thelossof maternal antibodies. Although most commonin children, meningococcd dis-
eased snaffectsadults. Thediseasemost commonly isexpressed aseither meningococca meningitis,
aninflammation of the membranes surrounding the brain and spinal cord or meningococcemia, a
presence of bacteriain the blood. Neisseria meningitides has become the leading cause of bacte-
rial meningitisinolder childrenandyoung adultsintheUnited States. Meningococcal diseasestrikes
about 3,000 Americans each year and the case-fatality ratio is between 10 and 15 percent. Of
patients recovered, 10 to 15 percent have permanent brain damage, mental retardation, hearing
loss, learning disability, limb amputation or rend failure. Rapidinitiation of effectiveantimicrobial
therapy resultsin significant decreasein mortality rates. Prevention of meningococcal diseasecan
be madeby theuse of antibioticsfor certain exposed personsand by immunization. A meningococ-
cal polysaccharide vaccine provides protection against Nei sseria meningitides serogrouopA, C,
Y and W-135. Meningococca conjugate vaccines can provideimmunization for children young
than two years of age.(Ann Disaster Med. 2005; 3 Suppl 2: S73-S78)
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Introduct ion and pericarditis.**°> Raremanifestationsinclude

Meningococcal diseaserefersto avariety of
clinical signsand symptomscaused by thebac-
terium Neisseria meningitides or commonly
referred to asmeningococcus. Neisseriamen-
ingitides can causes both isolated cases and
epidemics. Themaost common typesof menin-
gococcal disease areinfections of the blood
(meningococcemia) andinfectionsof the cov-
erings around the brain and spinal cord
(meningitis).*23 1t dso causearthritis, vasculitis

conjunctivitis, episcleritis, endophthalmitis,
gnugtis, nephritis, pleuritis, genitd infectionand
pneumonia. k458

Before 1993, an outbreak wasdefined as
five cases of the same serotype in 100,000
peoplewithat least threeoccurringwithinthree
months. From 1994 to present, 10 cases of the
same serotypein 100,000 peoplewith at least
three occurring within three months constitute
anoutbreak. Accordingtotheinformationfrom
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WHO, the newest episode of an outbreak hap-
penedinindia Asof 16thMay 2005, 303 cases
of meningococcal disease have been reported
in Delhi with 26 deaths. The mgority of cases
and all deaths have occurred in young adult
population between 16 -30 years of age. The
National Institute of Communicable Diseases
(NICD) has demonstrated the presence of
Neisseria meningitides serogroup A in cere-
brospinal fluid obtained from 18 cases.”

Incidence

Meningococcal disease usually peaksin late
winter andearly spring.Approximately 500,000
casesof invasivemeningococcal diseaseoccur
annudly worldwide, of whichmorethan 50,000
died.*®Withinthe United States, theannud in-
cidenceis 0.9 to 1.5 cases per 100,000, and
98 percent of casesaresporadic.Anestimated
2,200t0 3,000 cases of invasive meningococ-
cd infectionoccur annualy intheUnited States
and had caused about 300 deathsamong them.
®Theincidenceof meningococcemiaishighest
among childrenfromthreeto twelve monthsof
age and declinesamong ol der age groups.>°*°
Although most commonin children, meningo-
coccal disease also affects adults.>* Close
contacts of persons with meningococcal dis-
easearea highest risk for acquiringthedisease.

Serogroup

Thetype of sugar material forming the outer
coat or capsule of an organism determinesthe
serogroup. There are 13 serogroups of Neis-
seria meningitides but only 5 serogroups, in-
cluding groupsA, B, C, Y and W-135, areas-
sociated most frequently with serious disease
in humans.® Serogroups B, C, andY each ac-
count for approximately 30 percent of reported
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cases and serogroupsA and W-135 were ex-
tremely rare.®® Serogroup distribution may vary
according to age, geographic location and
time?. Group A has been associated frequently
with epidemic disease e sawherein theworld,
primarily in SaharanAfricaandAsabut rarein
the United States.®

Pathogen

Neisseria meningitides has a characteristic
coffee bean shape under a regular light
microscope. Thecytoplasmof themeningococ-
cusissurrounded by acell envelopeconsisting
of three layers: an inner layer called the cell
membrane, a middle layer composed of
peptidoglycans, and an outer layer called the
cel wall. Thecel wall ismadeup of sugar-like
molecules and outer membrane proteins, giv-
ing thebacteriumitsshape. Meningococci also
have a polysaccharide capsule, which is at-
tachedtotheouter cell wall and protectsit from
ingestionandkillingby certainwhitebloodcdlls’.
Themeningococcal cytoplasm containswater,
salts, deoxyribosenucleic acid, ribosenucleic
acid, variousstructures, proteins, enzymesand
other substancesnecessary for life.

Pathophysiology

When aperson is exposed to meningococcus
from aninfected person’s secretions, through
coughing, sneezing or close contact, the men-
ingococcal organismsadheretothecellslining
theupper respiratory tract, including thethroat
and nose. Oral contact with shared itemssuch
ascigarettes or through intimate contact such
askissing could put aperson at risk for acquir-
ingtheinfection.® Thebody’ sdefensemecha
nismsusually are able to keep the organisms
from spreading to other partsof thebody. This
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localization resultsin col onization of thenose
andthroat andisreferred to asthecarrier sate.
>11 Col oni zation by meningococci may persist
for severa weeksto months. Meningococci do
not survivewell outsidetheir human host and
have no aternate host because thelining of a
person’snoseand throat istheonly natural res-
ervoir of Neisseria meningitides.

The more serious event that may occur
followingexposuretomeningococci issystemic
disease. In most instances, the body isableto
localize the meningococcal organisms. But
occasiondly, organismsspread from thethroat
to other partsof thebody and result in disease.
> \Whenmeningococci passthroughthelining
of the nose or throat and into the bloodstream
(meningococcemia), organismsmay spreadto
the coverings of the brain and spinal cord
(meningitis) and lessfrequently to other parts
of the body. During the early phase of
colonization, persons are at greatest risk of
developing disease when the body’simmune
system has not produced specific antibodies
againgt the colonizing meningococca strain. It
isat thistimethat the organisms can spread to
the blood and brain.

Endotoxin, thelipopolysaccharide com-
ponent of the Gram-negative outer membrane,
iscriticd inthe pathogenesisof systemic men-
ingococcal infections.>® It caninitiateacascade,
including activation of complement, release of
cytokinesand anaphylotoxins, leading to en-
dothelia cell injury, capillary leak, lossof va-
somotor tone, myocardial depressionandcir-
culatory collapse. Renal failure, pulmonary
edema, gastrointestinal ischemiaand brain
impairment may be developed.* Initial
plasmaendotoxin levelscorrespond withmor-
bidity and mortality. 011213
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Symptoms and Signs

Neisseria meningitides usually cause
meningococcemia, meningitis, or both. Menin-
gitisaloneispresented in about half of patients
with meningococcal disease, septicemiaaone
is presented in about 10 percent, and 40 per-
cent haveamixed picture.*¢ The disease can
easily be misdiagnosed as something less
serious, because symptoms are smilar to the
flu.Meningococcemiaischaracterizedby acute
fever, headache, chills, malaise, low back, ab-
dominal and thigh pain, generalized muscle
aches, and arash that occursin about 75 per-
cent of patients.261° Meningococca meningitis
may induce fever, headache, neck stiffness,
confusion, nausea, vomiting, lethargy, apete-
chial rash over 50 percent of casesand seizure
at presentationin up to 20 percent of casesand
isusudly difficulttodistinguishfrommeningitis
caused by other bacteria.>® Every child with
fever and petechiae should beassumedto have
meningococcal diseaseuntil proven otherwise.
If not treated, the disease can progressrapidly
and can lead to shock and death within hours
of theonset.>>° The sequelaeoccurin10to 15
percent of cases and include brain damage,
mental retardation, hearing loss, learning
disability, limbamputationor kidney failure.®

Risk Group

Meningococcal diseasecan affect peopleat any
age. Personswho have certain medical condi-
tionsareat anincreasedrisk for acquiring men-
ingococcal infections. Thediseaseismorecom-
monamong personswithdefectsincertainparts
of their immune system,>** personsreceiving
immunosuppressive drugs, personswith au-
toimmunediseases, thosein close contact with



aknown case, persons traveling to endemic
areas of theworld, collegefreshmenwholive
indormitories, themilitary recruits, microbiolo-
gistsswhowork withisolatesof Neisseria men-
ingitides and people exposed to active and
passive tobacco smoke.®

Diagnosis

Cultures of blood and cerebral spinal fluid
shouldbeobtainedinall patientswith suspected
invasivemeningococca disease. Confirmeddi-
agnosis can be made when isolation of Neis-
seria meningitidesfrom ausually sterile site
including blood, cerebral spinal fluid, synovia
joint fluid, pleural fluid, pericardial fluid and
petechial or purpuric lesion (skin rash).® De-
tection of Neisseria meningitides from nose
or throatisnot hel pful inmaking decisionsabout
treatment because Nei sseria meningitidescan
colonizetherewithout causing disease.>*

Management

It isimportant to stant treatment early in the
course of themeningococcal disease. Aggres-
sive early treatment can reduce mortality.?
L aboratory resultsarenot usualy availablerap-
idly enoughtohelpintheinitia clinical diagnoss.
Evenif available, |aboratory resultsmay not be
hel pful indistinguishingmeningococcd disease
from viral disease, particularly asin early
infection. Itisnecessary to provideimmediate
management in suspected cases because pro-
found clinical deterioration within hours may
occur.>1° Antibiotics are the most important
therapy for meningococcd infectionsand have
resulted in asignificant decreasein mortality
ratesamong patientswithinvas vemeningococ-
cd disease.>® Bacterid meningitiscanbetreated
withanumber of effectiveantibioticsand high-
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dosepenicillinisthedrug of choiceusedtotrest
personswithinvasi vemeningococca infections.
However, penicillin-resi stant strainshavebeen
reported. Current first-lineantibioticstherapy
iscefotaximeor ceftriaxone.®*° Rapidinitiation
of antimicrobial therapy, early and aggressive
fluidresuscitationand supportiveintensvecare
includingmanagement of blood e ectrolytesand
oxygenation, steroids replacement for docu-
mented adrenal insufficiency and careful glyce-
mic control are the mainstays of treatment of
meningococcal sepsis.2%112 High-dose ste-
roidsmay be useful in patientswith meningitis
without evidence of shock.>¢ Despite aggres-
Sveantimicrobid therapy andintensiveunitcare,
mortality rateof meningococca seps scontinue
to be high.361216

Prevention

Prevention of meningococcal disease relies
upon two strategies. Oneistheuse of antibiot-
ics for certain exposed persons
(chemoprophylaxisor antibiotic prophylaxis)
and the other is prevention of disease by im-
munization(immunoprophylaxis) .*°

Antibiotics (chemoprophylaxis)

Chemoprophylaxis of close contacts of spo-
radic cases of meningococcal diseaseisthe
primary method to prevent meningococcal
disease.51° They shouldreceiveantibioticswith
a fluoroquinolone such as ciprofloxacin or
levofloxacin, rifampin or ceftriaxone.® Close
contactsinclude (&) household members, (b)
child carecenter or nursery school contactsand
(c) anyonedirectly exposed to apatient’soral
secretionsthroughkissing, sharingtoothbrushes,
unprotected contact during endotracheal intu-
bationor mouth-to-mouthresuscitation. Appro-
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priate precaution such as masks, gloves and
gowns should be used by all involved health
careworkers.*°

Sincethemgjority of the episodesof sec-
ondary diseasein close contactsishighest dur-
ingthefirst few daysafter exposureand gener-
ally occurswithin thefirst 14 daysfollowing
exposure, chemoprophylaxisshould begiven
to close contacts as soon as possible after the
caseisidentified.

Immunization (immunoprophylaxis)

Immunization isthe most effectiveway tore-
ducetheincidence of death asaresult of men-
ingococca infectionand permanent sequel aeof
the disease.’ Two meningococcal vaccinesare
availableinthe United States. meningococcal
polysaccharidevaccine(MPSV4) that hasbeen
available since the 1970s and meningococcal
conjugate vaccine (MCV4) that was licensed
in 2005.** Meningococcal quadrivalent
polysaccharidevaccineconsistsof four differ-
entmeningococca capsular sugarsandprovides
protection against four of the most common
strains of Neisseria meningitides including
serogrouop A, C, Y and W-135. A vaccineis
not avail ableto prevent diseasefrom serogroup
B.25%1 About two to three weeks after receiv-
ingthemeningococca polysaccharidevaccine,
therecipient devel opsantibodiesto many or dl
of the four meningococcal serogroupsin the
vaccine. Unfortunately thisvaccine cannot be
used in children under two years of because
this age group does not respond to polysac-
charidevaccines.®*> Meningococcal conjugate
vaccineslink the capsular sugarsto aprotein
carrier andmakeit possibletoimmunizeinfants
beginning at two months of age because the
protein-sugar complex isamore potent stimu-
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lusto thechild’simmune system.® Studiesare
underway toevauatetheability tocombinethis
vaccine with other vaccines to decrease the
number of injectionsthat childrenreceive.

The serogroup A and C components of
the polysaccharide vaccine are 85 to 100 per-
cent effectiveinolder childrenand adults.® The
polysaccharidevaccineissafeand theadverse
reactionsto vaccine are mild and consist pri-
marily of pain and redness at the site of injec-
tionfor onetotwo days.° A short-lasting fever
has been reported to develop in lessthan two
percent of young children.

Allmilitary recruitsroutindy havereceived
theA, C, Y, W-135 meningococcal polysac-
charidevaccinesince 1982°. Thishasresulted
inadramatic decreaseintheprevioushighrate
of meningococcal diseasein this population.
Routinemeningococca immunizationof people
not inthemilitary serviceisnot recommended
becauseof itsrel ativeineffectivenessinchildren
less than two years of age and its short dura-
tion of protection.®** In genera, routine use of
the meningococcal polysaccharidevaccineis
recommended for personswho arein high-risk
groupsincluding: personswho haveterminal
complement deficiencies, any personwho had
spleen removed or who has a spleen that
doesn' tfunction properly, travelerstoendemic
countries, researchand clinical laboratory per-
sonnel routinely exposed to Neisseriamenin-
gitidesand control of serogroup C meningo-
coccal disease outbreaks.®®

As of October 20, 1999, the Advisory
Committeeon Immunization Practices(ACIP)
of the Unites States Centersfor Disease Con-
trol and Prevention (CDC) recommends that
individualswho provide medical careto col-
legefreshmen, particularly thosewholiveinor



planto livein dormitoriesor residence halls,
should provideinformeation about meningococ-
cal disease and the benefits of vaccination to
these students and their parents. ACIPfurther
recommendsthat immunization should bepro-
vided or made easily available to those who
wish to reduce their risk for meningococcal
disesse.®

Someresearchesare ongoing to develop
ameningococcd vaccinethatiseffectiveinpre-
venting disease dueto serogroup B.2®
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