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Objectives:

● Be familiar with clinical presentation of disease
● Appreciate different causative organisms
● Approach to management
● Utilization of antimicrobial therapy
● How to prevent disease
● Role of Steroids
● Case discussion

References:
Slides - Black
Doctor’s notes - Red
Master the boards/Kumar and Clark’s
Extra explanation - Grey 

Optional:

Editing file
1CNS Infections

https://docs.google.com/document/d/1CR4pr1k8zo7XejX9g8Fcv_6rWKKpDDt8KRpj87sK8Yw/edit
https://docs.google.com/document/d/1CR4pr1k8zo7XejX9g8Fcv_6rWKKpDDt8KRpj87sK8Yw/edit
https://www.youtube.com/watch?v=N6-DpruIyww


2

Definitions:

● Meningitis: inflammation of the meninges ( inflammation of the pia mater and the 
arachnoid mater, with suppuration* of the cerebrospinal fluid) 

● Encephalitis: infection of the brain parenchyma
● Meningoencephalitis: inflammation of brain + meninges
● Aseptic meningitis:  inflammation of meninges with sterile CSF

❖ Encephalitis/Encephalopathy
Causes:
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❖ Meningitis
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Suppuration: pus formation 

Refresh your memory:

The brain meninges are formed of 3 layers, 
from outermost to innermost (DAP):

1. Dura mater 
2. Arachnoid mater 
3. Pia mater 

❖
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Bridge to pathology: Behcet’s disease is a rare 
type of vasculitis caused by an autoimmune 
response most likely after an exposure to the 
following organisms:

● Herpes simplex virus
● Strep, staph
● E-Coli

It manifests with oral aphthous ulcers, genital ulcers, 
and uveitis. 
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 *Leptospirosis is a bacterial disease that affects humans and animals. It is caused by bacteria of the genus Leptospira. 
It spreads through the urine of infected animals, which can get into water or soil and can survive there for weeks to 
months. Many different kinds of wild and domestic animals carry the bacterium.

 *Pleocytosis: 
 Bridge to microbiology: Enteroviruses are: Coxsackievirus A and B, Echovirus, Enterovirus subtypes, Human 
rhinovirus and Poliovirus
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Bridge to pathology: In , 
bacterial infection (usually due to Neisseria meningitidis) leads to 
massive hemorrhage into one or (usually) both adrenal glands. It 
is characterized by overwhelming bacterial infection 
meningococcemia leading to massive blood invasion, organ 
failure, coma, low blood pressure and shock, disseminated 
intravascular coagulation (DIC) with widespread purpura, rapidly 
developing adrenocortical insufficiency and death.
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Bridge to microbiology: the reason glucose level is decreased in bacterial meningitis is 
because bacteria tend to utilize sugar at high rates. 
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Important
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Bridge to microbiology:
Gram + streptococcus Beta 
hemolysis:
Bacitracin sensitive: group A 
(Strep pyogenes)
Bacitracin resistant: Group B 
(Strep agalactiae)

*Gram + streptococcus alpha hemolysis: Optochin sensitive: strep.pneumoniae

❖

●
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The-three major causes of
 neonatal meningitis are: 

● group B streptococci 
● Escherichia coli 
● Listeria 

monocytogenes
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Brain Abscess Subdural Empyema
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❖ Management in Adults

Suspicion of bacterial meningitis

New onset seizure, papilledema, altered level of consciousness or focal neurological deficit or 
delay in performance of diagnostic lumbar puncture 

Blood culture STAT 
(immediately)

Dexamethasone + Empirical Abx

-ve CT-scan of the head

Blood culture and 
Lumbar puncture

Dexamethasone + Empirical Abx

CSF is abnormal

+ve CSF gram stain

Dexamethasone + 
Target Abx

Dexamethason
e + Empirical 

Abx

Perform LP

Yes

Yes

Yes

YesNo

No



7

Cases

 Bridge to history: 

 Immunity 

Case 1
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*MIC: Minimum Inhibitory Concentration
●
●

●
●
●

○
○
○
○
○
○ I

○

●
●
●
●

Case 2
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Case 3

Case 4
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Bridge to hematology: Consider giving supplemental Pyridoxine with INH Therapy because an important side effect 

is sideroblastic anemia due to vit B6 deficiency.   

Case 5
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Case 6
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Case 7

Case 8
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Summary

Case 9



13Thank you If you have any question please contact with us at:
Internalmedicineteam434@gmail.com

MCQ’s
Q1: A 28-year-old junior doctor has been complaining of a headache for the last 24 hours. It started 
gradually, intensifying slowly and involving the entire cranium, but over the last couple of hours she 
has noticed that turning her head is uncomfortable. She feels generally unwell and prefers to lie in a 
dark room. Her friend has noticed that she seems irritable. On examination, she exhibits photophobia 
and there is neck stiffness. There is no papilloedema. Close examination of her skin reveals no 
rashes. Kernig’s sign is negative. A lumbar puncture (LP) reveals low protein, normal glucose and 
lymphocytosis. What is the diagnosis?
A. Viral meningitis
B. Migraine
C. Aseptic meningitis
D. Bacterial meningitis
E. TB meningitis

Q2: A 23-year-old man presents to accident and emergency with a 1-day history of severe headache, 
discomfort when looking at the lights and neck stiffness. There is a non-blanching rash observed on 
his trunk. He has recently recovered from chickenpox. On examination he is pyrexial at 39°C. The 
most likely causative organism is:
A. Streptococcus pneumoniae
B. Listeria monocytogenes
C. Neisseria gonorrhoeae
D. VZV
E. Neisseria meningitidis

Q3: A 40-year-old IV drug addict complains of right-sided weakness and headache over the past 
week. He has been previously healthy and is on no prescribed medications. On physical examination, 
he is afebrile, cachectic, and in mild distress. His neck is supple, and his lungs and skin are clear. 
Cardiac examination reveals no murmur. He has a mild right hemiparesis. He is tested for HIV and 
found to be negative. An echocardiogram reveals no valve vegetation, which of the following is the 
most likely diagnosis?
(A) Bacterial endocarditis
(B) Bacterial meningitis
(C) Brain abscess
(D) Cryptococcal meningitis
(E) Foreign body embolus

Q4: A patient with nuchal rigidity and headache undergoes lumbar puncture. The CSF contains 
markedly increased numbers of lymphocytes, leading to a presumptive diagnosis of viral meningitis. 
Which of the following groups of viruses is most likely to be involved?
(A) Adenoviruses
(B) Enteroviruses
(C) Human papillomaviruses
(D) Poxviruses
(E) Reoviruses

Answers: 1.A, 2.E, 3.C, 4.B  


