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992 | , Infectious Diseases

_____ Active space - Viral encephalitis 00:09:33

°* m/C couse of encephalitis :
° 3™ m/C : Autoimmune.

° rdm/C: Paraneoplostic.

Clinical feotures :
° Acute onset
* &ehavorial changes and seizures within a4 hrs of febrile iliness.
® Reduction of consciousness, confusion, disorientation, \e%hargﬂ, drowsiness.

* Hallucination, anosmio, aphasia, fronk psychosis, Focal neurological deficit

MR\ : Ta weigh’:ed hgper\nicensiﬁes.
* Hemorrhagic necrosis of b/ inferior medial temporal lobe and medio orbitol
part of frontal lobe is very Suggeg’d\/e of HaV
* Japanese encephalitis : non spec'\%c hﬂperir\’cens'\’c\es.

CSF shows ¢
* Lymphoeytic pleocytosis. (<500 w/L)
* mild elevodion of proteins.
° Normal 8\ucoge levels.
ZEq
> (Periodic Lokeralised ‘E,p\\ep‘c\%rm D\scharge) is very suggestive.
manogemen% 0C . O o/ K to be given.
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CNS INFECTION: ol
ACUTE BACTERIAL MENINGITIS

Meningitis 00:01:36

* Acute bacteriol meningjtis (m/o).
Subarachnoid space :
® Contains CSF:
o. < Scells/mL.
b. No neudtrophils.
¢. No globulins, complements.

* Itis located between pia moater § arachnoid moder.

* 1§ purulent infection () — No protective mechanism in CSF normally = —
mMultiplication of organism — Reaches sufficient number — Trigoers severe
inflammadory response — Inflammadion of meninges § subarachnoid space
colled as meningjitis.

* The inflammation can extend to brain poxenchﬂma * Meningo-encephalitis.

* Products of organism nggers mediators for '\nfé\amma’corg response.

OrganiSms :
* Strep pneumoniae (M/.
* Neisseria memhqj\hd@% (2™ pov/ Q).
* Group & StreptococCi.
* Ligteria monocg%ogenes.

* 1 influenza Jrgpe B.

Potient group Bocterial podchogen
(&rom negoeci\/e) enterobacterioceae 7 Strep
< I'mnonth agalactioe > Listeria,
Strep agalactiae, g.coli, H. influenza, Strep.
I-3% months o R
pneumoniae, N. meningitidis.
2-S0 yre Strep. pneumoniae, N. men\ng\’ddis
Potient group Bocterial Pa’chogen
L. monocutogenes, Strep. pneumonioe, N. meninaitidis
? 50 yrs 79905, SHER P ’ SH
Group & Streptococci

General Medicine - v1.0 - Marrow SS Medicine
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Infectious Diseases

. Strep. pneumoniae (more common) > L.
IMmmuno compromised

monocytogenes > P aeruqinosa

Post craniotomuy,
Heod traumo, Gram Negadtive Bocterio esPeciod\5 Pseudomonas.
CSF rhinorrhea

Post shunﬁng or pos’c
Saureus ¥ Coagulase-negafive staphylococci (CoND

ommayo reservoir

men'\ngococc'\ :

&rom nego@c\\/e diplococcCi.
Cotolose § oxidase positive, ferments glucose § maltose.
Hal® moon shaped, capsulated, no plasmid.
Strict oerobes.
Selective media. : Modified Thayer martin media/ Polyethanol sulfote.
8p\dem'\cs : m/c strain in India : &roup & streptococcus (no vacCine agouns%
.
An’tigemc\’rg :
L. Copsulor Polgsacchar'\de : S‘m%‘;é most important Pa&‘noaemc foctors.
a.Lipo o\\gosac@har\de endotoxin couses endotheliol Injury — increases

vascular permeab'\\ﬂg —> pred\spose to capmarﬂ leak SEndrome.

meningococc\ is the causative organiSm in:

CSb-C9 deficiency,

Hﬂpogammaglobuhnemia,

ngosplenism.

Woker-House Friedrichsen gu(;r\dmme “Large purpuric rash/shock /adrenal
hemorrhage.

Coyrier stote is seen in 70 1o 90 %.

m/c mode of spread : via Nasopharynx.

Penicillin : DOC $or treatment/ prophylauis.

Pneumococci 00:15:11

Gram positive.

Cotolase negative (Aipho hemol'ﬂ%«c\).

Fastidious.

Flame shaped or lanceolate (chaing).

Droughtsman’s /Carrom Coin appearance : Greenish coloured on blood agar
due to partial hemolysis.

General Medicine « v1.0 - Marrow SS Medicine




Cns Infection :acute Bacterial Meningitis 995

* 2 foctors to differentiote pneumococci § Sviridans s Active space -——
- Bile soluble.
- Optochin susceptible.
- Inwlin susceptible.

Qn’c\gemc\’rg :
N Capswar po\gsacchar\de.
® Pneumolgsin.

e \891.

° Abnormal pro’ce'm which prec\p'\’ca’ces with somodic C an’c‘\gen of pPNeumococCi ¢

C Reoctive Protein.

Lanceolote diplococci Quel\ung’s reaction

* Rapid identification is by Quellung reaction.
* Invasion of r\asophamjmx is seen only with gerohjpe 2,

* Pneumolysin is a mj%ohjhc toxin which forms pores in cell membrane.

Risk factors for pneumococci :
. e\der\g.
* Diabetes mellitus.
° Alcohol.
* ear infection/sinusitis.
* Sickle cell disease.
* Celiac disease.
¢ Hiv.
* Cochlear implants.
® CSF leok.

Note :
® CSF leak with rhinorrhea : Gram negadive organism is more common.
* Listeria (seen in extremes of age) — route of spread : Contaminoted $ood
'mges’c\on.

® PneumococCi § meningococCi are sensitive to penicillin.

General Medicine * v1.0 » Marrow SS Medicine
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Infectious Diseases

Podchophgs\ob% :

1 Organisrn enters ’rhrOuSh inhaladion. l

A
Colonises in r\o\sophargnx
(most are mgmp’coma’dc).

Y
In immunocomprom‘\sed adults |

l

Colonises in between epi’chel'\od
cells of r\asophargr\x in membrone
bound vacuoles.

Y
| multiplication starts (CSF - Sertile media). |

Y
r Get ’mmgpor’ted to choroid plexus. l

\
sule prevents their

Cop p
phagocg&os‘\s.

, SToXls) en’cr:; into CSF. |

Y
l \nﬁ\amma’corg reoction ’

4
‘ Clinical features of meningitis. '

Combination of interstitial, cytotoxic and vasogenic edemo.
ICT increoase is fatol.
. Vasogenic edema. \nfé\amma’co% response to bacterial products —
cg’ro\ﬁ'\nes released — Alter blood brain barrier permeab\h’rg — leakage

of plasma. protein into CSF — Vosogenic edemo. Steroids given because of
it

a. \Interctitiol edema Leakoge of plasmoa protein into CSF — exudate in

subarachnoid space — obstruction to outSlow § resorption of CSF —
interstitial edema.

2, Cg%o’cox\c edemao. : cﬁ’colﬁ'mes will also activate LWBCs — m'\groece into CSF —
cg’co‘coxic edema. Monnitol is Si\/en.

General Medicine + v1.0 - Marrow SS Medicine



Cns Infection :acute Bacterial Meningitis

Clinical presentation 00:25:10

®* Acute in onset.

. H'\Sh 9mde fever of short histor Y ( daﬂ) with \e’char% /drowsiness.

* Clossical triad : Altered sensorium + fever+ neck stifness (in a4 hours).

* Heodoache is m/c symptom, severe headache : Frontal tightness, feels like
compress\on.

* In children, tiredness—irritable—lethargic —high orade fever with

intermittent episodes of \/om‘\‘dng.

o/ :
L.e’chargic, o\rows&
Neck stifSness.
e hem‘\g’s sign : Padient in supine position with their knee § hips Sexed. This
test is positive i there is pain on passive extension of the knee.
* Brudzinski's sign : Patient in supine position and pass\velg flex their neck. This
test is positive it this manoeuvre causes Slexion of the hip and knee.
L Lgmphadenopo&hg.
* Papilledemo.
* Rosh — meningjtis usually Neisseria. (petechiae).
* Focal neurological s‘\gns/ focal seizures — encephodopoechg.

Complicoted vs uncomplicoted meningjitis :
Combination of interstitial, cytotoxic and vasogenic edema. — raised ICT (ntra

craniol Tension) — impending herniation — herniation — coning § death.

uncomplicated meningitis : Complicoted meningjitis :
* Raised ICT +no impend-| | * Raised ICT + impend’mg
ing hemiodion. herniation present.
®* Lumbar punc’mre iS ® Lumbar puncture is
advised, contraindicated.

Anodk;ze potient Lor :
. Features of Cushing’s reflex : HTN , bradycardia. — </6 roiced \CT.
a. Uncal herniotion @ 2rd nerve involved, Assess pup'\\\ar5 reflex — lotent

reoction — '\mper\d‘mg herniodion.

General Medicine + v1.0 - Marrow SS Medicine
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998 Infectious Diseases

eefore LP Imaging is needed in (¢/ +o lumbar puncture) :
* Focol neurolog\cod signs.
* Immunocompromised adult.
® Recent onset seizures.
* Impaired consciousness.
° Severe hﬂpeﬂcer\sion 2 bradgcard\a with signs of '\mpend‘\ng hermiodion.
* Papilledema
s/0 raised ICT.

But it is not an absolute contraindicotion unless very h'\gh \CT.

nme\ :
* Cconfirms meningitis.

o Diftfuce memn%eo}s enhancerment, Ta Slair as blood brain barrier i lost.

In men\ngococcod infection :
° Petechioe and palpable purpuro +.
° Cconcurrent arthritis +.

Listerio. :
* Coauses brainstem men‘mg\ﬁs/ meningoencephalitis.

* Seizures with otaxio/craniol nerve polsy,

Cerebrol infarction :
°  Con occur due 1o : end arteritis : /o Te.
° vasculitis : 8/0 pneumococci.

CSF abnormalities 00:41:44

CSF values in o normal adult :
° Colourless.
* Specific gravity ¢ 1.006-1.008.
* Pressure : SO-I180mMmm HaO.
* Glucose : 40—7Om8/ dl.
* CSF/serum 8lucose > 0k .
®* Protein: IS—4Sm8/ dl.
® LDH: 10 % OF serum levels.
® pH:7.88 - 134
* ¢l : IS - 120meq/L.

General Medicine « v1.0 » Marrow SS Medicine



Cns Infection :acute Bacterial Meningitis

® Cell: <S5 uBCs.
°  gvenone Po\Bmorphonuc\eour \eu}ﬂo%’ces : Abnormal.

CSF abnormalities in bacterial meningitis

Opening pressure

180-350 mmi O

white blood cells

10/uL to 10,000/uL; neutrophils predominate

Red blood cells

Absent in non traumaodic ’cap

CSF abnormalities in bacterial meningitis

Glucose

< 3.8 mmol/L (< 40 mg/dL) (very low glucose)

CSF/serum glucose

<04

Protein

> 045 o/L (> 45 mg/dL)

Grom’s stain

Positive in > 6O %

Culture Positive in > 80 %
Lotex agg\u’ma’don No role.
Limulus \5soece No role.

PCcrR

Detects bacterial DNA

PCR : Pol\jmerase chain reaction.
CSF : Cerebrospinal Quid.

Open'\ng PTQSSM e

»350 mmHg —> Subocute meningjitis — T6 meningi’ds/ fungal meningitis.

999

Feotures Viral Bocterial Tuber—-culous Fungod Normal
Opening N/ High . . i
Hi Hi \/ i =
Pressure (S0 -300) 3 3 NV ALS ki
Colour Clear Cloudy, Cloudy/Yellow | Clear/Cloudy Clear
N-High very high Slight increose
cels/mm3 J 379 I 430 s
(100-300) (1000-S0,000) (3s-s00)
Type of cells | Lymp-hoeytes | Neuwtro—phils | Lymp-hocytes | Lymp-hocutes | Lymp-hocytes
CSF/Plasma
Low
glucose Normal very low (<20%) N—-Low ol %
. <0.4)
Rotio
Protein N-Hiah Hiah GD Hiah-Very Hiah
| | MehOD wgeryg| ‘o8
(g/ad (05-D (loomo/dD (-9
Treatment:

* empirical treatment within 6O Minutes of hospitalisotion.

. amp’\r'\oal %\werapyj :

General Medicine « v1.0 - Marrow SS Medicine
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Infectious Diseases

In adults :

* Penicillin is sensitive to pneumococci § mMeningococCi.

* 3q Vv ed of Ceftrioxone.

In Penicillin resistant Skrep’cococcus pneumonioe (PRSP :
* CefMrioxone + Vaneomyein 15 Vka IV e,

° PRSP not repor’ced in Indio.

b SOgrs :
* Ceftriaxone + Voncomyein |Sm9/ Kg IV 8D +
¢ ampicillin Gor Listerio) g v Q4h, for 14 dows.

° |F eNT source — me&rogﬂl con be added,

° ooct

Best poss ible outcome : & 10 4 dogs improves.

monitor (doulg) :

* Pulse rofe, blood pressure, Pupillary reaction, fundus examinadion.
* After a-3 days —> altered sensorium —> /0 SIADH (Sﬂndrome 0% Inoppro-
pr'\a’ce Secretion of AntiDiuretic Hormone) — Hﬂponoecremia,

Sterods :

Beneficial in vasogenic edemo (n pr\eumococcod 1 meningococcal mermgms).

* Dexomethasone |Om4 IV Qh Yor 4 ”xon

* Given 30 minutes before antibiotics adm\ms‘crahon

General Medicine + v1.0 » Marrow SS Medicine
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ACUTE VS SUBACUTE MENINGITIS - Active space -~

Subocute mening‘\’ds :

Introcraniol involvement :
.. T® meningo-enchephalitis with necrotizing vascular endavteritis
(obliterotive vasculitis).
3. Tuberculoma. : Space occupying lesion (SOL.

spmcd involvement :
. Spinal myelitis (ocute fransverse mSe\‘\ﬁs).
3. Compressive myelopathy (ex{mmedul\a@)

Tubercular meningitis 00:02:30

* Subocute meningoencephah’ds.

* Prodrome : Fever, lethargy, weight loss, myalgia. (3 weeks).

* Transition period after a weeks : Headache is o prominent feoture, along
with neck stitfness.

o mo%be associoted with seizures and personoJi’cU changes bﬂ 2 weeks.

* ey 4™ week : Compressive myelopothy.

Podc’nogenesis :

° Subependgmod tubercles progression and rupture into subarachnoid space

* Inflammatory changes of base of brain : Basal fbrous exudotes encose
craniol nerves and penetrating vessels leading to CN palsies and proliferotive
basal arachnoiditis.

® In 17 -40% coses, cranial nerve involvement is seen, most common\5 oé?frechng
the 3™, 3, 4™ 5 (" cranial nerves.

Diagnostic triad :
l. Presence of basal exudates.
3. Infarcts (necrotizing arteritis).
2, Hgdrocephodus

General Medicine « v1.0 - Marrow SS Medicine



Infectious Diseases

Stroke with meningitis /D :

® Brainstem issues with Listerio.
° gndarteritic with T

® Vosculitis issues with pneumococCi.

T® memngms with

meningeod enhancement

Subocute febrile iliness :

6 memngi’ds with

hgdrocephalus

* Prodromal phase : Malaise /headache/low grade Sever/ personality change

* meningjtic phase : memng'\srn/ headache

. Parojg’dc phase.

CSF anodﬂsis :

* Opening pressure : Very high (350-S00 MM HaO)
* CSF protein : IOO—SOOmB/ dl.

* CSF/ s glucose i 04-00
* Cells : 100 to SO0 cells/micro liker, lymphocytes.

Acute

Sub-acute

Bocterio

Viral

1iS)

Fungod

Acute onset

Theor5 of Sever

Prodrome phase,

\mmuno—QOmprOm\sed

returns — meningeal phose, host
meningitis paralytic phase
CSF pressure | High (350 mm H3O) | High (4 350 mm Ha0) | very high very high (> S00 mm

HAO)

° Hgdrocephodus
* Infarets.

Protein High (> 100) 4100 very high (00 - S0O) High.
(mq/ D)
CSF/ serum | < 04 Normal 0.4 — 0.b Normal/ low
qlucose
cels /mm3 1000-S0,000 < S00 lgmphocg’ces 100 = SO0 lephocg*eg < S0
neu&roph\ls \qmphocufres
mR\ \?\ndings - meningeal ° posal -
enhancement avrochnoiditis.

General Medicine *

v1.0 - Marrow SS Medicine



Acute vs Subacute Meningitis

S\ouol5 progressive dementio

oy h: payr adox and ther ‘apeutic paradox in CSF O‘m\‘;}\" Lﬂmphocgres are
predommom% inTH memng\hs bouk In et 10 doys : Neutrophils(early paradox).
10 doys after starting Rx : Neutrophilsttherapeutic paradosx).

a\der\5 : Acellular con also be there

ADA levels >10

CSF genexpert can be done

Subacute presen’cahon (a -2 weeks) of nerve root and cord compression s'\gns.

exudotive adhesions couse hﬂdrocephodus.

Tuberculoma 00:12:32

Tuberculoma @ SOL.

Clinical $eatures of SOL :

° No fever. ® Focal seizures

° Headache . Papil\edema
/D Sor SOL :

° Tuberculoma °  Broin fumors

. I\leuro%s’c'\cercos'\s.

Meurocgsﬁcercos'\s Tuberculoma
marg‘m Qegular \rregular
Size Smaller (<40 mm Larger a0 mm)
Signal intensity TiW hypointense, Taw TiW § Taw hypointense, often with
h5per‘\r\%enge. hgper\n’rense rim
midline shift No Yes
nR sPec‘froscopg ° glevated sucCinate. * glevated lipid.
* Choline/ creadinine raio < I. ° Choline/ creatinine rotic > I.

MRI Brain : 6\89)@ lesion, hgpoin%ense lesion with hﬂperin’cense
rim — Tuberculoma

General Medicine - v1.0 » Marrow SS Medicine




Infectious Diseases

r\leurocgs’dcercos'\s :

® Mmost common presentation : Seizures.

° Brain parenc%ma 7 \V 7 Spinal 053% >
memngeal lesion

*  Nonimmune/- eos from fecally
contominated host.

* Rx: Proziquantel d weeks + Steroids
Couses of gosinophilic Meningitis :

Parasitic diseases

I Angiostronquiiasis

STAGE

nostomMmiosis

@ VESICULAR

3.5chistosomiasis @COLLOIDAL
@ GRANULAR
4.(‘,53%\cercos'\s @ CALCIFIED
S.Toxoplasmosis
(. Toxocariosis
7. Paragonimiasis
Fungal Meningitis 00:17:54

* Subacute or chronic meningitis in immunocompromised host.

® m/c cause : Cryptococcus neoformons.

* Route : Inhalotion of spores

* High predilection for CNS/eross Blood Brain
Barrier.

* Subacute presentation : Fever, headache and |

mgodg'\a,
* nvasion of blood vessels (angioinvasion).
\nvasﬁgodﬁons : &roam stain
l. C&F Qno\]\\ﬁg'\g : showing Cryptococcus

* cells: < SO cells/meL.
* Protein increased 400mg/dL.
* glucose normal or s\ighﬂg low
* Pressures are very h\gh.
a. Indiow ink s‘ca\n\ng : C,rgp%ococous shouu'mg

prom'men’c clear 2one represen’c\ng capswe.

India. inK stain

2. Lotex agg\wc'mo&\on
shouoing C,rgp’cococcus

Treatment : Amphotericin & + %ucg’cosine.

General Medicine * v1.0 * Marrow SS Medicine



HIV 2022 ----- Active space -----

VOL) .‘

DECEMBER 1

ENDING THE HIV EPIDEMIC
Equitable Access, Everyone’s Voice

History 00:07:08

First reported case : 1951,

CDC coined the term Acquired Immunodeficiency Syndrome (AIDS) * 1983,
First isolation of LAV : (952 5 &Y Lue Montagnier { colleagues $rom an African
podient (ymphadenopathy associoted).

It o pofient has an AIDS de%n'mg il\ness, ’cheg become stage 3 irrespective of

CDA+ count.
Stage CD4 count | Cco4 % } Clinical evidence
0 garly HIV infection
| > S00 cells/mm? > ab No AIDS defining condition.
El 300-499 celis/mm’ 14-3S No AIDS defining condition.
4 300 cells/mm® <14 Or documentodion of AIDS
defining condition.
UNKNoWN No dodo No dodo. | And no informodion on presence
of AIDS defining conditions.

COC clossification sgs’cem for HIV infected :

Clinical coteoories
CD4 cell count A - B - ngp’comoedc C - AIDS indicador
categories Asymptomatic, | conditions, not a/c conditions
acute HiV
2S00 cells/UL Al el c
300-499 celis/ UL Aa &a ca
4300 cells/ UL A3 83 C3

General Medicine * v1.0 » Marrow SS Medicine



1006 Infectious Diseases

CDC stage 3 AIDS de&‘mins opportunistic ilinesses in HIV Infection :

l. mahgnancies :
* Koposi's sarcoma.
° Invasive cervical cancer.
¢ Lﬁmphoma :
Burkitt’s lyrmphoma.
Immunoblastic lgmphoma £6v medioted.
Pr'\mar5 CNS \5mphoma
3. Viruses :
* Cytomegalovirus disease (other than liver, spleen, or nodes), onset ok age 7 |
month.
* Cytomegalovirus retinitis (with loss of visior.
* Herpes simplex : chronic uleers ( 1 month's duradion) or bronchitis, pneurnonitis,
or esophagjitis (onset ok age 7 | monthy. Zoster is not involved.,
* Progressive multifocal leukoencepholopathy (JC virus).

2 Fung'\ :
* Candidiasis of bronehi, trachea, lungs § esophagus.
* Cryptococcosis (ex’crapulmonary.
o Cocc\dioidomgcosis, disseminoted or extrapulmonary.
* Histoplasmosis, disseminated or ex&mpudmonarg.

* Pneumocygstis jirovecii (previously known as Preumocustis carinil) pneumonio.
i R g Y Y P

4. Parosites :
* Cryptosporidiosis, chronic intestinal (> I month's duration.
* Isosporiasis, chronic intestinal (> | montn’s duradion.

* Toxoplasmosis of brain, onset ot age 7 | month.

S. Boacteria :

. mﬂcobac’cer\um avium complex or mgcobac’cerium kansasii, disseminoted or
ex’crapulmor\arﬂ.

s mgcobac&er\m tuberculosis of any site, pudmonarg, disseminated, or
ex’vmpulmonarg.

. mﬂcobadcerium, other species or unidentified species, disseminated or
ex&mpudmonarﬂ.

* Salmonella septicemia, recurrent.

General Medicine * v1.0 » Marrow SS Medicine
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