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Objectives

1. Define acute pyogenic meningitis.

2. Recall the epidemiology of acute pyogenic
meningitis.

3. Recall the etiologic agents according to the

age and common serotypes of the main
causative pathogens

4. Describe the clinical presentation of acute
meningitis




Objectives-cont.,

5- ldentify the microbiology of common
causative agents including the morphology,
pathogenesis, identification and complications.

6-Discuss approaches to the clinical diagnosis
of acute meningitis case with emphasis on lab
diagnosis and comparison between normal and
abnormal CSF analysis.




Objectives-cont.,

7-Recall the management of acute meningitis
with emphasis on rapid diagnosis and

selection of empirical antimicrobial therapy for
the common pathogens.

8-Recall preventative strategies (vaccination
and prophylaxis) used against common
pathogens.




Definition

= Pyogenic meningitis is an inflammation of
the meninges affecting Pia, Arachnoid and
subarachnoid space.

= A serious infection ,associated with marked
inflammatory exudation.

= Acutein onset.

= Usually caused by bacterial infections.
= May be preceded by URTI.

= Canbe if untreated.
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Common Etiologic Agents

Three main bacterial pathogens:
Neisseria meningitidis
Sterptococcus pneumoniae
Hemophilus influenzae



Causes according to the age

Newborns Group B Streptococcus, E.coli (and
other gram negative bacilli),
Listeria monocytogenes,

Infants / Children S.pneuomiae, N.meningitidis,
H.influenzae

Adults S.pneumoniae, N.meningitidis

C S.aureus, S.epidermidis,
Special circumstances ]




Epidemiology of Meningitis

= A worldwide disease, there are 1.2 million
cases annually and about

= Bacterial meningitis is one of the top ten
infections which cause death worldwide.

= Half of the survivals suffer neurological
damage, and /or permanent side effects.



Signs/Symptoms
Meningitis
Most Common
fever

Headache
Stiff neck

Nausea & vomiting
Sensitivity to light,Confusion

In infants
Inactivity
Irritability
Vomiting
Poor feeding

of Acute

Advanced Cases
bruises under skin, rapidly spread

Advanced Disease:
Brain damage
Coma

Death




CHILDREN & ADULTS

\| I



http://www.suggestkeyword.com/bWVuaW5naXRpcyB1aw/
https://obatherbaluntukmeningitis33.files.wordpress.com/2014/11/meningitis.jpg
https://www.google.com.sa/imgres?imgurl=http://www.epainassist.com/images/Bacterial-Meningitis.jpg&imgrefurl=http://www.epainassist.com/brain/bacterial-meningitis&h=861&w=1200&tbnid=SD7hTfNwxc-ezM:&docid=O78qqNHrM47ycM&hl=ar&ei=Qyb9Ve3IFYGIab-ZqsgE&tbm=isch&ved=0CDgQMygIMAhqFQoTCK325IjggsgCFQFEGgodv4wKSQ
https://www.google.com.sa/imgres?imgurl=http://www.wehoville.com/wp-content/uploads/2014/04/meningitis-symptoms-full.jpg&imgrefurl=http://www.wehoville.com/2015/02/19/new-meningitis-infection-in-north-hollywood-rekindles-debate-between-ahf-and-county/&h=300&w=530&tbnid=KX830l5mrqPvaM:&docid=hIsRGVzCbUelFM&hl=ar&ei=Qyb9Ve3IFYGIab-ZqsgE&tbm=isch&ved=0CDkQMygJMAlqFQoTCK325IjggsgCFQFEGgodv4wKSQ
https://www.google.com.sa/imgres?imgurl=http://www.meningitis.org/assets/x/55559&imgrefurl=http://www.meningitis.org/symptoms/babies/&h=3508&w=2953&tbnid=IGOvxS5QN6CXVM:&docid=wjYxDdRxK4wNxM&hl=ar&ei=Qyb9Ve3IFYGIab-ZqsgE&tbm=isch&ved=0CDoQMygKMApqFQoTCK325IjggsgCFQFEGgodv4wKSQ
https://www.google.com.sa/imgres?imgurl=http://healthfavo.com/wp-content/uploads/2015/06/Meningitis-HealthFavo.com-8.jpg&imgrefurl=http://healthfavo.com/claiming-medical-negligence-for-meningitis.html&h=426&w=600&tbnid=cJS5_hRucTOtNM:&docid=r3bZ0CBQ3h6J6M&hl=ar&ei=Qyb9Ve3IFYGIab-ZqsgE&tbm=isch&ved=0CDsQMygLMAtqFQoTCK325IjggsgCFQFEGgodv4wKSQ
https://www.google.com.sa/imgres?imgurl=http://i.livescience.com/images/i/000/054/199/i02/fungal-meningitis-brain-130626.jpg%253F1372252129&imgrefurl=http://www.livescience.com/37744-fungal-meningitis-outbreak.html&h=299&w=400&tbnid=hf_rdCwghe3GRM:&docid=L67OsoWY2q6_KM&hl=ar&ei=Qyb9Ve3IFYGIab-ZqsgE&tbm=isch&ved=0CDwQMygMMAxqFQoTCK325IjggsgCFQFEGgodv4wKSQ
https://www.google.com.sa/imgres?imgurl=http://nurseslabs.com/wp-content/uploads/2012/03/Bacterial-Meningitis.jpg&imgrefurl=http://nurseslabs.com/bacterial-meningitis/&h=330&w=620&tbnid=iopKmidUW8a9gM:&docid=_LXlDT7ph7yh7M&hl=ar&ei=Qyb9Ve3IFYGIab-ZqsgE&tbm=isch&ved=0CD0QMygNMA1qFQoTCK325IjggsgCFQFEGgodv4wKSQ
https://www.google.com.sa/imgres?imgurl=http://www.cdc.gov/meningitis/images/header_vp3.jpg&imgrefurl=http://www.cdc.gov/meningitis/index.html&h=330&w=550&tbnid=hcLI6KQQvsBW-M:&docid=smY6oZiHFXUENM&hl=ar&ei=Qyb9Ve3IFYGIab-ZqsgE&tbm=isch&ved=0CD4QMygOMA5qFQoTCK325IjggsgCFQFEGgodv4wKSQ
https://www.google.com.sa/imgres?imgurl=https://faculty.washington.edu/chudler/gif/mensym.gif&imgrefurl=https://faculty.washington.edu/chudler/menin.html&h=195&w=206&tbnid=chzYM07qx8UiAM:&docid=gtu-Mo1MJzSXkM&hl=ar&ei=Qyb9Ve3IFYGIab-ZqsgE&tbm=isch&ved=0CD8QMygPMA9qFQoTCK325IjggsgCFQFEGgodv4wKSQ
https://www.google.com.sa/imgres?imgurl=http://www.nhs.uk/Conditions/Meningitis/PublishingImages/meningitis_342x198_A8FF2B.jpg&imgrefurl=http://www.nhs.uk/Conditions/Meningitis/Pages/Symptoms.aspx&h=198&w=342&tbnid=qG51oJ3yJMFl_M:&docid=6d4A5H8Wo8k05M&hl=ar&ei=Qyb9Ve3IFYGIab-ZqsgE&tbm=isch&ved=0CEAQMygQMBBqFQoTCK325IjggsgCFQFEGgodv4wKSQ
https://www.google.com.sa/imgres?imgurl=https://edc2.healthtap.com/ht-staging/user_answer/reference_image/9673/large/meningitis.jpeg%253F1386670144&imgrefurl=https://www.healthtap.com/topics/why-is-bacterial-meningitis-worse-than-viral&h=596&w=600&tbnid=K2q7UBDgzZ5MRM:&docid=j_aVoe-1ZQuR6M&hl=ar&ei=Qyb9Ve3IFYGIab-ZqsgE&tbm=isch&ved=0CEEQMygRMBFqFQoTCK325IjggsgCFQFEGgodv4wKSQ
https://www.google.com.sa/imgres?imgurl=http://image.slidesharecdn.com/meningitisppt-140419230911-phpapp02/95/meningitis-ppt-16-638.jpg%253Fcb%253D1397949002&imgrefurl=http://www.slideshare.net/DrAbbasHayat/meningitis-ppt&h=479&w=638&tbnid=0mNI0t32Av9EuM:&docid=nN1WjWQfP_qQtM&hl=ar&ei=Qyb9Ve3IFYGIab-ZqsgE&tbm=isch&ved=0CEIQMygSMBJqFQoTCK325IjggsgCFQFEGgodv4wKSQ
https://www.google.com.sa/imgres?imgurl=http://media.ecuadortimes.net/2013/04/image1.jpeg&imgrefurl=http://www.ecuadortimes.net/2013/04/25/meningitis-a-disease-that-can-leave-serious-physical-sequelae/&h=2573&w=2485&tbnid=wpZKwFlJsVdhSM:&docid=cuYyRg1UXIQQcM&hl=ar&ei=Qyb9Ve3IFYGIab-ZqsgE&tbm=isch&ved=0CEMQMygTMBNqFQoTCK325IjggsgCFQFEGgodv4wKSQ
https://www.google.com.sa/imgres?imgurl=http://neuropathology-web.org/chapter5/images5/5-11l.jpg&imgrefurl=http://neuropathology-web.org/chapter5/chapter5bMycobacteria.html&h=600&w=402&tbnid=pbd0dmkzPECFsM:&docid=wxpyfHlksq57rM&hl=ar&ei=Qyb9Ve3IFYGIab-ZqsgE&tbm=isch&ved=0CIYBEDMoTDBMahUKEwit9uSI4ILIAhUBRBoKHb-MCkk
https://www.google.com.sa/imgres?imgurl=http://weekio.com/wp-content/uploads/2012/01/meningitis-1.png&imgrefurl=http://www.weekio.com/meningococcal-meningitis-spreads-in-five-vietnam-localities/&h=315&w=490&tbnid=mE-_MiQ3nm2cJM:&docid=M95sD2JcaXBV_M&hl=ar&ei=Qyb9Ve3IFYGIab-ZqsgE&tbm=isch&ved=0CJUBEDMoWzBbahUKEwit9uSI4ILIAhUBRBoKHb-MCkk
http://www.suggestkeyword.com/bWVuaW5naXRpcyB1aw/

FADAM

Another of the physically
demonstrable symptoms of
meningitis is Kernig's sign.
Severe stiffness of the
hamstrings causes an inability
to straighten the leg when the
hip is flexed to 90 degrees.

One of the physically
demonstrable symptoms of
meningitis is Brudzinski's sign.
Severe neck stiffness causes a
patient's hips and knees to flex
when the neck is flexed.




N.meningitidis

A Gram negative diplococci present in the
nasopharynx of 10 % of people.

Transmitted by inhalation of aerosolized droplets &
close contact.

Common in children < 6 years
Risk factor: susceptible individuals.

Serotypes: cause isolated ,sporadic
small epidemics in close population.

Serotype ' has an epidemic potential in sub-
Saharan Africa (meningitis belt).




MAURITANIA MALI

ERITREA

SENEGAL
GAMBIA BURKINA

S oo o
T0G0

COrE NIGERIA CENTRAL SOUTH  ETHIOPIA

DIVOIRE Gyana AFRICAN REpUBLIC'. SUDAN

CAMEROON

UGANDA

DEMOCRATIC
REPUBLIC OF CONGO

Meningitis Belt - areas at high epidemic risk
Countries with areas in the Meningitis Belt




Pathogenesis- N.meningitidis

Colonization of nasopharynx
Septicemia - blood brain barrier

!

Wide spread endothelia damage
Activation of coagulation
Thrombosis and platelets aggregation




Pathogenesis- N.meningitidis

* |ncarriers; it stimulates antibody production

= Pili attach to microvilli of nasopharynx, invasion
,then bacteremia, endotoxin (LPS) produced
which spreads to the meninges.

= (Capsule resists phagocytosis.

= 11-20 % of recovered patients suffer permanent
hearing loss, mental retardation.

= 10-14 % of cases are fatal.




N.meningitidis

glucose

maltose
sucrose
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S.pneumoniae

A Gram positive diplococci. Meningitis may
follow pneumococcal pneumonia, or other
infections with the bacteria.

May develop after trauma to the skull.

High mortality rate >30% due to invasive
disease.

Capsule is a polysaccharide polymer

Pneumolysin toxin decreases inflammatory
immune response and leads to severe
infection.



S.pneumoniae ,cont.,

» |[nfection rate decreased due to vaccination .

= Recovered cases develop sustained learning
disabilities .

S. pneumoniae
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H.1influenzae

= A small Gram negative coccobacilli

» Has polysaccharide capsule, other species
has no capsule.

= Need blood for optimal growth,
(factor X) and NAD (factor V)

= Many serotypes a-f, H.influenzae type b has
a capsule made of a polymer of PRP
(Polyribosy!l Ribitol Phosphate ) causes acute
life threatening invasive infections .




|  H.influenzae, cont,
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H.1influenzae -cont,

* Found in the nasopharynx normal flora

= Major cause of lower RTI, occasionally invade
deeper tissues and cause bacteremia.

- : bacteria spread to the CNS ,bones
or other organs.

= 3-6% mortality rate

= 1/3 of survivals have significant neurological
sequelae

= |nfection rate decreased since the routine use of
vaccine .




Group B Streptococcus (GBS)

= Gram positive cocciin chains
» Resident bacteria in GIT & vagina ( 10-30%)

= Gain access to amniotic fluid during delivery
or colonize newborn during passage through
birth canal.

= Risk factors: premature rupture of
membrane, prematurity, low infant innate
Immunity .

= Causes sepsis and meningitis in the first few
days of life and after 4 weeks.




Group B Streptococcus




E.col1

= AGram bacilli
= Most common cause of neonatal meningitis
= Many features similar to GBS .

= Vaginal E.coli colonize infant via rupture of
amniotic membrane or during birth.

= Failure of preterm maternal IgM to cross
nlacenta & special susceptibility of newborn.

= Kasialic acid capsule of some strains
invade brain microvascular endothelial cells.




Escherich




Listeria monocytogenes

= Gram positive rods ( diphtheroids like)

= Wide spread among animals in nature
including those associated with certain
foods (cheese and meat).

= Human intestinal colonization (2-12%)

= Spread to fetus following hematogenous
spread in mother or from birth canal.




Listeria monocytogenes

= Has tropism to the CNS.

= Causes meningitis in newborns and
immunosuppressed patients.




Diagnosis of Meningitis

= Clinically: signs & symptoms

= Specimens : CSF acquired through lumbar
puncture and specimen for culture.

CSF :analysis of cells, protein, glucose and
chloride in addition to culture and
antimicrobial susceptibility testing.
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|l CNS parameters

Normal CSF

Adults

WEC =0-5 [cmms3,
PVIN=0%, glucose=>60 % of blood,

protein =<3o0mag/dl, chloride =115-130
mmol/l

Neonates

term : WBC =0-32 [cmm3,
PMN=>60 %, glucose = >60 % of blood,
protein= 20-170 mg/d|
Preterm: WBC=0-29/cmm3,
PMN= <60 %, glucose = >60 % of blood

Pyogenic meningitis
WBC= g5 - gooo/cmm3
PMN= > 60%

Glucose = < 45 % of blood
Protein=>60 mg/dI
Chloride= 120 mmol/l




| NORMAL & TURBID CSF

Figure 2 — Grossly cloudy cerebrospinal
fluid obtained from lumbar puncture is
shown.




CSF evaluation

Condition WBC (frr\(;%ilr_]) (Gnl1ugC/(ZiSLe)
Normal <5, 275% lymphos 20-45 :::"(: ;::Z:e)
s e | By S5

predominate glucose)
TB 10 - 500 100-3000 |<50
Beskiconcech | rarely 51000 S b i,

. alitis .



Abnormal findings of CSF

in some pathological conditions

S —————— ——_,

Parameter Condition
Bacterial Tuberculous Viral Bt Tamin:
Meningitis | Meningitis Meningitis

Protein [ | 1 Normal 1

Normal or
Glucose |l | 1l . : i
slightly 2
Chlorides l l l l Normal oré Normal oré




Management

= Antibiotics given after taking specimens for lab
diagnosis. Parenteral administration.

= Children & Adults:

Ceftriaxone (or Cefotaxime) + Vancomycin (cover
the main 3 pathogens).

Add ampicillin if >5o or at risk for Listeria

= Neonates:

Ampicillin + Gentamicin + Cefotaxime

= Modify treatment after lab results (as needed).
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Management

* Duration : 10-14 days (or more)
according to the medical
condition.

Vaccination

Prophylactic antimicrobial agent for
contacts (Hib & N. meningitidis)




