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Chronic Cerebral and Meningitic Infections

Resources: Sherris Medical Microbiology, LIR Microbiology, Prof. Fawziya’s & Dr. Somily’s 2017 lectures.
S) S) ) )

Learning Objectives:

By the end of this lecture, you should know the...

1. Etiology

2. Identification

3. Clinical presentation
4. Diagnostic approaches
5. Treatment

Of chronic cerebral and meningitic infections.

Clinical Presentation [Persistent, prolonged, and recurrent]

Chronic CNS infections cause neurological disability and, may be fatal if untreated.

They usually are slow, insidious in onset with progression of signs and symptoms over a period of weeks.
They differ from those of acute infection by having a rapid onset of symptoms and signs and diagnosed for
usually > 4 weeks if the neurological syndrome exists.

Cerebral abscesses can be preferred as a chronic CNS infection.

Chronic headache.

Neck or back pain.

Change in personality.
Facial weakness.

Double vision / Visual loss.
Arm and leg weakness.

Clumsiness.!

+/- Papilloedema.”

Brudzinski® or Kerning* positive sign of meningeal irritation.
Altered mental status (e.g. memory loss).

3rd, 4th, 6th and 7th cranial nerve palsy.

Ataxia.

Hydrocephalus.’

' Awkward in movement or action; without skill or grace: “He is very clumsy, he always break things.”
2 Optic disc swelling that is caused by increased intracranial pressure (MORE).

3 VIDEO.
* VIDEO.

5 Abnormal accumulation of cerebrospinal fluid (CSF) within the brain.



https://en.wikipedia.org/wiki/Papilledema
https://www.youtube.com/watch?v=jO9PAPi-yus
https://www.youtube.com/watch?v=rJ-5AFuP3YA

Etiology

Partially Treated Acute Meningitis In Saudi Arabia Others®

Treponema Pallidum - Syphilis’
Brucella’ - Brucellosis L. Ictero haemorrhagica - Leptospirosis'
Borrelia burgdorferi - Lyme Disease'!

TB? - Tuberculosis
Nocardia Asteroids - Nocardiosis'?

In Saudi Arabia Others Mumps Virus

Toxoplasma Gondii"

Cryptococcus Neoformans'® 14 Herpes Simplex Virus (HSV)

Candi ) . Trypanosoma Brucei ] ] 6

andida Albicans Histovlasma Capsulatum Human Immunodeficiency Virus (HIV)
P P Acanthamoeba Species"

Aspergillus Species" Cytomegalovirus (CMV)

6 They are not common in KSA so you can think of them but they would be at the bottom of the list.

" Brucella Cannot be diagnosed with CSF, we conduct a Serology test to look for Brucella. In case of severe
infection in the CNS you have to think about Brucella.

8 Chronic infection (fever for multiple weeks, losing weight), if the patient was in KSA we automatically think of
TB.

TB meningitis usually happens at the base of the skull, so it it very difficult to take a biopsy, we ask for an AP
smear, PCR, TB Culture to diagnose.

TB & Brucella are common & they can cause any infection including CNS.

® Chronic bacterial disease that is contracted chiefly by infection during sexual intercourse.

' Very rare. Bacterial disease that occurs in rodents, dogs, and other mammals and can be transmitted to humans. It
is common in India, South America.

" Not common in Saudi Arabia. Transmitted to humans through the bite of infected blacklegged ticks.

12 Infectious disease affecting either the lungs (pulmonary) or the whole body (systemic). They are present in the
environment. It is a systemic disease that affects immunosuppressed patients (such as post transplant patients,
patients on steroid and autoimmune patients on cortisone). It is acquired through inhalation and will pass through the
bloodstream to cause a brain abscess.

1* AIDs defining disease.

!4 T. Gambiense in particular + it causes Trypanosomiasis. Case could be that the patient went to africa and was
bitten.

'3 Causes eye infections and CNS infections in people who have a sort of immunosuppression.

'® May present with meningitis either due to the virus itself or due to a superimposed infection.

'7 Always associated with diabetics and immunocompromised patients. It’s related to nosocomial interventions or
surgeries.

'8 AIDs defining disease. It is a capsulated organism, identified in the CSF using the india ink to show the very
characteristic capsule. It’s difficult to treat.

'% Can affect anybody but particularly related to immunosuppression.




Diagnosis:

e For syphilis: VDRL and other serological causes.
e For fungal and parasite: Wet preparation of CSF.
e For Cryptococcus neoforman: India ink.
e For Brucella, TB, Leptospira other Bacteria: Culture CSF.
Findings of CSF analysis
Normal
Chronic Cerebral and
Neonates L. .
Adults Meningitic Infection
WBC Increased
PMN? Insignificant?'
Protein Increased”
Glucose Reduced
Brucellosis®
Brucella Species | | Brucella Melitensis’* is the most common in Saudi Arabia

Contact with domestic animals* or consumption of raw milk and dairy products

It usually presents with Pyrexia (fever) of unknown organism of intermittent nature.
The fever is accompanied by night sweating, however, in between the attacks of fever the patient is
not very ill.

causing chronic cerebral infection and meningitis.

CSF culture and Serology.

Two of the following 3 drugs
e Tetracycline
e Rifampicin
e Cotrimoxazole
Rifampicin and Cotrimoxazole are preferred as they have good penetration power in the BBB.

20 Polymorphonuclear cells (Neutrophils).

2l PMN are significant in Acute Pyogenic Meningitis, however, here we have Lymphocytosis instead.

22 Due to presence of inflammatory substance, dead organism, protein and WBC.

» Very similar to TB the main difference is in the history. In brucellosis the history includes exposure to animals.
24 Brucella Abortus is also another organism but it is not as common as Melitensis.

3 Particularly sheep. Not always the case, sometimes it could be dust particles or aerosol.

61t will initially cause Bacteremia, then it will go into the brain & cause meningitis.




Tuberculosis?’

Mycobacterium Species | | Mycobacterium tuberculosis which infected 1\3 the human race
e The patient usually presents with fever of long duration.
e Symptoms of cough, and coughing blood (Haemoptysis) when the chest is affected.
e [t can present as meningitis or cerebral infection with chronic neurological symptoms and signs.
e Parenchymal CNS involvement can occur in the form of tuberculoma or, more rarely, abscess.
Intracranial Spinal
e Tuberculous meningitis (TBM).* e Pott’s spine.*
e TBM with Miliary Tuberculosis.* e Pott’s paraplegia.” o
e Tuberculous Encephalopathy and Vasculopathy. hd TUberC‘ﬂOfls Arachnm;d;hs
e Single or multiple space-occupying lesions (Tuberculoma). (myeloradlculopathy).
e Tuberculoma with Miliary Tuberculosis. * No'n-osseou.s SP{nal tuberculoma.
e Tuberculous abscess. e Spinal meningitis.
Clinical® CSF Imaging™
e Fever and headache for ® Microscopy: Z.N. Stair}. e Exudates in basal cisterns® or in
>14 days. ° Cult.ure: on L.J. or Fluid sylvian fissure®® hydrocephalus.
e Vomiting. Medium. e Infarcts (basal ganglionic)
e Altered sensorium™ or * PCR. ) ,
focal neurological e Pleocytosis: 3>720 cells, >60% e Gyral enhancement.
deficit. lymphocytes™. . e Tuberculoma formation.
56 e Increased proteins: >100 mg/dl.
° Manto_W ) o Low sugar: <60%.
(Tuberculin skin test) e Malignant cells: should be -ve.

For the first 2 months: Rifampicin + Isoniazid (INH) + Ethambutol + Pyrazinamide
Then, for 4-6 months: Rifampicin + Isoniazid (INH)

27 TB can affect anything in your system, including testicals, colon, kidney, eye, vertebrae.

Chronic is usually more than 4 weeks but in TB it’s 3 weeks. Communicable disease (can be transmitted). May
affect children and be a bit more invasive and reach the brain because his /her immunity is less than the normal
adult. The child may present the symptoms of a tumor like palsy, paralysis while the case is TB meningitis. When
you start the anti TB treatment they do very well and go back to normal.

% Located at the base of the skull.

» Widespread dissemination of Mycobacterium tuberculosis via hematogenous spread.

30 Form of tuberculosis that occurs in the vertebrae.

3! Loss of sensory and/or motor function due to the compression.

32 TB causing pain disorder due to the inflammation of the arachnoid.

33 High white blood cells, usually lymphocytic (same as viral). If someone comes with TB we should also test for
HIV.

3*Is very important for diagnosis & follow ups.

35 Sensory function as a whole.

% The mantoux test is not always correct, sometimes the patient has a disease that suppresses the T cells so the test
will come out as negative. That is why we have to check the x-ray and assess the patient clinically.

% In cases of TB and Brucella.

¥ MORE.

3% Lateral Sulcus.

40 Like meningitis, sometimes we give them corticosteroids, in chronic infection lots of inflammation is going on so
we give it to them to decrease inflammation and to decrease increased intracranial pressure.



https://en.wikipedia.org/wiki/Interpeduncular_cistern

Case report*': disseminated tuberculosis

A 30-year-old woman presented with headache, vomiting, fever of 40°C and of being disorientation and inattentive,
for 6 days* duration. She was conscious, had lateral rectus palsy along with bilateral papilloedema*. Left plantar
was extended. Neck rigidity and Kernig’s sign were present. Other systemic and general examinations were normal.
All haematological and serum biochemical parameters, including liver function tests, were normal. Chest X-ray
showed miliary* shadows in both lungs (figure A) CSF revealed elevated opening pressure, proteins 248 mg/dl,
sugar 34 mg/dl (corresponding blood sugar was 98 mg/dl); 204 cells/ml, 15% polymorphs, 85 % lymphocytes®. CT
head showed multiple small enhancing lesions in brain parenchyma (figure B). The patient was given
antituberculous* treatment and corticosteroids*’. She showed significant improvement in all her symptoms after 15

days.
‘1

|u
, A

| ™

to a paraspinal abscess (Right)

Intense enhancement of the basal subarachnoid cisterns in acute/subacute TB meningitis (Left)

I Typical history of a patient with TB.

2 She had acute, severe symptoms during these 6 days but she could of had chronic symptoms in the past few weeks
(Neck Rigidity).

4 This means that there is increased intracranial pressure. Possible diagnosis of Acute Pyogenic Meningitis.

# Miliary indicates a hematogenous spread, you will notice small spots in the lungs.

> This means that most likely brain parenchyma.

* Disease in the brain & lungs are 2 types: either malignancy or chronic infection. If its a chronic infection in the
brain it’s either TB or Nocardia. Since the female is in SA then it’s TB.

“T'When you give steroids to a patient and he/she gets better, this proves the involvement of the immune system as a
cause of disease. TB uses the immune system to cause a disease, so to obtain a better result in treatment the anti TB
is given with the steroids.



SUMMARY

0 erebra ectio
Symptoms Signs Causes Of Chronic Cerebral Infection & Meningitis

o Chronic head ache e +/- Papilloedema — “ICP” e Bacterial
e Neck or back pain e Altered mental status, memory Tuberculosis / Brucellosis / Nocardiosis / syphilis / Leptospirosis /
e Change in personality loss, etc Lyme disease
e TFacial, arm and leg o 31 4h 6" 7% Nerve palsy e Parasitic

weakness e Ataxia Toxoplasma gondii / T.gambiense / Acanthamoeba spp
e Double vision, visual e Hydrocephalus e Fungal & Viral

loss
o Clumsiness

Brucellosis “Br.melitensis” — zoonotic “sheep/camels”

Syphilis “Treponema Pallidium” — Sexually-Transmitted

Liptosporosis “ L.Icter haemorraghia” — contaminated water

Nocardiosis “N. Asteroids” — Immunosuppressed transplant recipients

Acanthamoeba spp can cause serious eye infections in contact lens wearers
because of improper lens handling & poor hygiene

Lyme disease “Borrelia burgdorferi” — hillwalkers / climbers /
campers

Presents with fever of long duration (+/- Haemoptoysis)
e Parenchymal CNS involvement can occur in the form of
tuberculoma
It can be intracranial / spinal
e Imaging
o  Exudates in basal cisterns or in sylvian fissure —
hydrocephalus
o Infarcts (basal ganglionic)
o  Gyral enhancement
o tuberculoma formation
e Microscopically:
Ziehl-Neelsen stain — acid fast bacilli of TB
e Tests:
Mantoux test, Tuberculin skin test (TST)
Treatment:
o  Start with 4 drugs “for 2 months”
Rifampicin + Isonized (INH) + Ethambutol + Pyrazinamide
o  Then: Rifampicin + Isonized (INH) “for 4-6 months”

Toxoplasma gondii — exposure to kittens

creoral and C OC C O dl Arabia are

2. Brucellosism “Br.melitensis”

e Affect people who are in contact with domestic animals “Sheep” or
those who consume raw milk
e (Can be transmitted sexually & by inhalation
Presents with Pyrexia (fever) + night sweating
e Treatment:
Rifampicin + Cotrimoxazole “good penetration power in the blood
brain- barrier”

1 WBCs “lymphocytosis” - protein is normal or slightly 1 - glucose is normal or slightly |

In chronic meningitis —» 1 CSF pressure

— 1 ICP “due to tuberculoma/brain abscesses”




Multiple Choice and Short Answer Integrated Questions

-To open an answered sheet, please click here-

CASE -1

Suleiman, a 53-year-old male was admitted to the ER by his son. The son reports that his father
started complaining from a cough that sometimes produces blood two months ago, which did not
resolve with coughing syrup. Earlier this week, he started acting clumsy, forgetful, and it was very
difficult for him to walk. Vital signs shows a fever of 39°C. On physical examination, Suleiman
showed positive Kernig sign and 4th cranial nerve palsy. On MRI, he was negative for cancer, and
multiple miliary shadows in the lung were seen.

Which one of the following is your primary diagnosis?

A. Tuberculosis
A. Brucellosis
B. Syphilis

C. Lyme Disease

Regarding your diagnosis, describe the microorganism’s appearance on Gram Stain?

What is the most suitable stain regarding the microorganism of your diagnosis?

Explain the presence of neurological symptoms with Suleiman?

Which of the following is true regarding Suleiman’s CBC?
High glucose

Low protein

PMN count is significantly high

. Lymphocytosis

onwp

Which of the following must be on Suleiman’s prescription?
RIF

INH

Cotrimoxazole

A and B

Sawp
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CASE -2

Sa’ad, a 5-year-old Saudi boy lives in a traditional farm with his parents in Jeizan. Last Monday, he
was admitted to the ER by his father. While explaining to the emergency doctor, the father said
that Sa’ad had a flu last month, but the was not treated or admitted because the father thought that
it would resolve by itself, instead Sa’ad was bed-rested with home remedies. Last night, Sa’ad was
not able to sleep due to high temperature, extensive sweating and sharp episodes of headache. The
doctor noticed significant mental confusion. Gram Stain of his CSF shows gram negative
coccobacilli.

Which one of the following is your primary diagnosis?
D. Tuberculosis
B. Brucellosis
E. Syphilis
F. Lyme Disease

Explain organism of the species causing your diagnosis is the most common in Saudi Arabia?

Explain the route of transmission of the organism associated with your diagnosis:

Which of the following are the most preferable drugs to use in such case?
A. Cotrimoxazole
B. INH

C. Tetracycline

D. Ethambutol

Explain the reason why did you chose that?
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