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« Meningitis is an inflammation
of the meninges,  the
membranes covering the

brain and spinal cord.

|t can be caused by variety of
organisms that include

bacteria, fungi and viruses.



Map 3-11. Areas with frequent epidemics of meningococcal meningitis
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IS MENENGITIS JUST A PROBLEM
FOR AFRICA?

 Meningococcal disease during the Hajj
and Umrah mass gatherings..

o o4 O

* The pilgrimages have been
associated with a number of local
and infernational  outbreaks  of
meningococcal disease.

« Serogroup A disease outbreaks in
1987 and throughout the 1990s

« Serogroup WI135 outbreaks in 2000
and 2001

1. http://english.alarabiya.net/en/News/middle-east/2016/09/16/Saudi-Arabia-recorded-least-number-of-Hajj-pilgrims-this-year.html
2. Meningococcal disease during the Hajj and Umrah mass gatherings. Int J Infect Dis. 2016 Jun;47:60-4.




IS MENENGITIS JUST A PROBLEM

FOR AFRICA?

* Immigration.

1. http://www.yesmagazine.org/peace-justice/call-for-submissions-sanctuary-communities

Paediatric tuberculosis cases increased in
Stockholm from 1971 to 2015 following the
rising number of children with immigrant
backgrounds.

« 2001 to 2015, 79% of cases, or at least one

parent, were born in high-incidence
countries.

+ The incidence in this group was 35 per 100
000, but remained at 0.9 per 100 000 in
other children

2. Paediatric tuberculosis cases increased in Stockholm from 1971 to 2015 following the rising number of children with immigrant backgrounds. Acta Paediatr. 2016

Dec;105(12):1480-1486.
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CLINICAL PRESENTATION

SIGNS AND SYMPTOMS OF
« Are they specific?
MENINGITIS

Patients without meningitis  Patients with meningitis

%Q\ o * Headache (81%) + Headache (92%)
| R s f | | * Fever (67%) * Fever (71%)
FEVER  VOMITING HEADACHE  SLEEPY * n&v (53%) * n&v (70%)
4 * Photophobia (51%) * Photophobia (57%)
& o Stiff neck (45%) + Stiff neck (48%)
L N —i 8 * Focal symptoms/seizure  * Focal symptoms/seizure
RASH DISLIKE CONFUSION  SEIZURES (21%) (18%)
LIGHTS

1. http://www.millenniumfamilypractice.com/meningitis-what-is-it/
2. The Diagnostic Accuracy of Kernig's Sign,Brudzinski’s Sign, and Nuchal Rigidity in Adults with Suspected Meningitis, Clinical Infectious Diseases 2002; 35:46-52
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SIGNS OF MENENGITIS

Patients without meningitis

Patients with meningitis

* Temperature >38°C
(52%)

Neck stiffness (32%)
Kernig's sign (5%)
Brudzinski’s sign (5%)
GCS <13 (7%)

-

-

-

-

* Mean wbcin CSF 1

¢ Temperature >38°C
(43%)

Neck stiffness (30%)
Kernig's sign (5%)
Brudzinski’s sign (5%)
GCS <13 (10%)

* Mean wbc in CSF 359

1.The Diagnostic Accuracy of Kernig's Sign,Brudzinski's Sign, and Nuchal Rigidity in Adults with Suspected Meningitis, Clinical Infectious Diseases 2002; 35:46—52
2. Accuracy of Neck stiffness, Kernig, Brudzinski, and Jolt Accentuation of Headache Signs in Early Detection of Meningitis. Emerg (Tehran). 2018;6(1):e8. Epub 2018 Jan 20



N
SKIN RASHES

MENINGITIS NOT MENINGITIS

Take a glass and apply it to the rash. Press it
flrrrlﬂy against your skin until it goes totally
pale.

« If those spots on your skin become white
the person doesn't have meningitis

« If that rash stays the same, then you
should immediately go see your doctor

1. http://coretvnews.com/meningitis-fg-orders-additional-800-thousand-vaccines
2. http://www.worldfactsfiw.com/7-symptoms-meningitis-every-parent-know
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DIAGNOSIS= LP

. g(‘),(i)gellnnggcﬁous Diseases Society of America (IDSA) Lumbar Puncture

Kl . -
Sy \ T

elmmunocompromised state. (eg, HIV infectfion,
Immunosuppressive therapy, solid organ or hematopoietic
stem cell transplantation)

eHistory of ceniral nervous system (CNS) disease (mass
lesion, stroke, or focal infection)

eNew onset seizure (within one week of presentation)

ePapilledema
e Abnormal level of consciousness

eFocal neurologic deficit

Lving Position Sittina Position

1. http://nursingcrib.com/nursing-notes-reviewer/medical-surgical-nursing/lumbar-puncture/

CT scan of the head before LP should be performed
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Clin Infect Dis. 20138 Jan 18;66(3):321-328. doi: 10.1093/cid/cizE0E6.

Lumbar Puncture Performed Promptly or After Neurocimaging in Acute Bacterial Meningitis in
Adults: A Prospective National Cohort Study Evaluating Different Guidelines.

Glimaker M1-2, Sjalin J2, Akesson S1-2, Naucler P1-2.

# Author information

Abstract

BACKGROUND: Early treatment is pivotal for favorable outcome in acute bacteral meningitis (ABM). Lumbar punciture (LF) 15 the diagnostic
key. The aim was to evaluate the effect on outcome of adherence to BEuropean Society of Clinical Microbiology and Infectious Diseases
(ESCMID), Infectious Diseases Society of America (1IDSA), and Swedish guidelines regarding neuroimaging before LP.

METHODS: The cohort comprised 215 adult ABM patients in Sweden registered prospectively between 2008 and 2015, Primary endpoint
was in-hospital mortality and secondary endpoint was favorable outcome at 2-6 months of follow-up.

RESULTS: Indications for neurcimaging before LP existed in 7%, 32%, and 55% according to Swedish, ESCMID, and IDSA guidelines,
respectively. The adjusted odds ratio (aCOR) was 0.48 (25% confidence interval [CI], .26-.89) for mortality and 1.52 {(95% CI, 1.08-2.12) for
favorable outcome If Swedish guidelines were followed. ESCMID guideline adherence resulted in aCOR of 0.68 (95% CIl, .38-1.23) for mortality
and 1.05 (92% CI, .T5-1.47) for favorable outcome. Following 1DSA recommendations resulted in a0OR of 1.09 (95% CI, .561-1.93) for mortality
and 0.59 (92% CI, .42-.82) for favorable outcome. Performing prompt vs neuroimaging-preceded LFP was associated with aOR of 0.358 (95%
Cl, 18-77) for mortality and 211 (95% CIl, 1.47-3.00) for favorable outcome. The beneficial effect of prompt LP was observed regardless of
mental status and IMMuUNosUppression.

CONCLUSIONS: Adherence to Swedish guidelines in ABM is associated with decreased mortality and increased favorable outcome in
contrast to adherence to ESCMID or IDSA recommendations. Our findings support that impaired mental status and immunocompromised
state should not be considerad indications for neurocimaging before LP in patients with suspected ABM.




« CSF should be sent for

« Cell count and differential

Glucose concenftration

Protein concentraion

Gram stain and bacterial culture

Other appropriate tests

1. https://lifeinthefastlane.com/investigations/csf-analysis/

TN
LP

Normal Bacterial Viral Fungal/TB
Pressure (cmH20) 5-20 >30 Normal or
mildly increased
Appearance Normal Turbid Clear Fibrin web
Protein (g/L) 0.18-0.45 >1 <l 0.1-0.5
Glucose (mmol/L) 2.53.5 <22 Normal 1.6-2.5
Gram stain Normal 60-90% Normal
Positive

Glucose - 0.6 <04 >0.6 <04
CSF:Serum Ratio
WCC <3 >500 <1000 100-500
Other 90% PMN | Monocytes Monocytes

10% have >90% PMN

30% have >50% PMN
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CSF LACTATE LEVELS

Infect Dis (Lond). 2018 Feb 28:1-6. doi: 10 1080/23744235 20181441539, [Epub ahead of prinf]

Cerebrospinal fluid lactate as a marker to differentiate between community-acquired acute
bacterial meningitis and aseptic meningitis/encephalitis in adults: a Danish prospective
observational cohort study.

Buch K', Bodilsen J<, Knudsen A, Larsen L*, Helweg-Larsen J*, Storgaard M®, Brandt C%, wiese L', @stergaard C%, Nielsen H2, Lebech AM?': Danish Study
Group for Infections in the Brain.

# Author information

Abstract
BACKGROUND: The ability of cerebrospinal fluid (CSF) lactate to distinguish between acute bacterial meningitis (ABM) and aseptic
meningitis/encephalitis (AME) is debated. We assessed the diagnostic value of CSF lactate to discriminate between ABM and AME.

METHODS: We included 176 patients from a prospective adult cohort with neurcinfections. In total, 31 ABM and 125 AME patients with
clinically andfor microbiologically diagnosed acute meningitis were examined with CSF-lactate and traditional markers for infection. Receiver
operating characteristic (ROC) curves were used to assess diagnostic performance.

RESULTS: In CSF, lactate, leukocytes, fraction of neutrophils, protein and glucose ratio, were significantly different between the ABM and
AME groups. CSF lactate had the best diagnostic value, with an area under the curve (AUC) of 0.976 (92%C1 0.966-0.9297) and using a cut-
off of 3.5 mmol/L a sensitivity of 96% and specificity of 85%._ Antibiotic treatment before lumbar punciture had no significant effect on the AUC
of C3SF lactate.

CONCLUSIONS: Compared to traditional CSF-markers, CSF lactate is more accurate to distinguish between ABM and AME.




« Don’t DELAY!

1.

https://teamarin.net/2015/05/18/3-reasons-not-to-delay-your-ipvé-deployment/

TREATMENT

» Time to antibiotic therapy and outcome in
bacterial meningitis: a Danish population-
based cohort study.

« The median door-to-antibiofic time was

2.0 h (interquartile range (IQR) 1.0-5.5). We
observed increased adjusted risk ratios for
in-hospital mortality of 1.6 (95 % CI 0.8-3.2)
and an unfavourable outcome at
discharge of 1.5 (95 % Cl 1.0-2.2, p=0.03)
when ftreatment delays exceeded é h
versus treatment within 2 h of admission

Delay in antibiotic therapy was associated
with unfavourable outcome at discharge

2. Time to antibiotic therapy and outcome in bacterial meningitis: a Danish population-based cohort study. BMC Infect Dis. 2016 Aug 9;16:392
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CHOICE OF REGIMEN

« Antimicrobial selection | U Antibiotics

must be empiric Age 0-4 wk Ampicillin plus either cefotaxime or an
: . : inoglycosid
» immediately after CSF is ke _ |
obtained Age 1 mo-50y Vancomyecin plus cefotaxime or ceftriaxone
* or when lumbar

Age >50y Vancomycin plus ampicillin plus ceftriaxone

puncture is delayed : :
or cefotaxime plus vancomycin

. Impaired cellular immunity Vancomycin plus ampicillin plus either
. d|rec’re.d toward the cefepime or meropenem
most likely pa’rhpgens Recurrent meningitis Vancomycin plus cefotaxime or ceftriaxone
and should be adjustea Basilar skull fracture Vancomycin plus cefotaxime or ceftriaxone
by patient age and risk SR
factors Head trauma, neurosurgery, or CSF shunt  Vancomycin plus ceftazidime, cefepime, or
meropenem

1. hitps://www slideshare.net/nuramalinaaminuddinb/mellss-microbe-cns-meningitis-freatment-and-prophylaxis



ADJUNCTIVE

DEXAMETHASONE

Childs MNerny Syst. 2015 Feb:34(23:217-223. doi: 1010070033 1-017-3667-5. Epub 2017 Mow 29

Meta-analysis of adjunctive dexamethasone to improve clinical outcome of bacterial meningitis in
children.

@ Author information Dexamethasone 0.15mg/kg every 6 hours for 4

Erratum in days started with first dose of antibiotics

Correction to: Meta-analysis of adjunctive dexamethasone to in| . . . oo .
especially if pneumococcal meningitis is

Abstract 0 . .
BACKGROUND: The curmmrent recommendad therapies for bay SUSpeCTed; STOp |f non—bOCTeI’IO| cause IS
childhood wvaccination programs. Howewver, the role of adjundc] Idenhﬂed

METHODS: Using meta-analysis, this study aims to investig
comparing it with antibiotic therapy. Documents of randomized controlled trials (RCT) related to the treatment of bacteral meningitis in
children with dexamethasone published since the establishment of the databases to December in 2016 were retrieved from the databases of
Cochrans Library, Pubmed, MEDLINE, EMBASE, Chinese BiolMedical Literature Database, and China National Knowledge Infrastruciure.
The references in RCT were retrieved by hands at the same time. Full texts of screened documents were searched and given qualitative
review, and then, all RCT included were analyzed statistically by using Review PManger 5.3 software.

RESULTS: The search yvielded 15 studies (2402 children cases), among which 4 fall in grade A and 11 were grade B. The results of meta-
analysis hawve shown that patients who received dexamethasone have significanthy lowvwer risks in incidence of hearing loss (OR = 0.658, 95%CI
0.53-0.89, P=0.004) and severe neurclogical sequelas (OR =059, 25%CI 0.37-0.95, P =0.03), but the follow-up mortality is hardly effected
(OR =086 95%C| 0.67-1.10 P =023

CONCLUSIONS: Evidence has proven that the adjunctive administration of dexamethasone is conducive to treating children with bacterial
meningitis to a certain extent, to decreasing the possibility of hearing loss and severe neurclogical sequelas, but has no significant effect on
the follow-up mortality.

1. hitps://www.uptodate.com/contents/dexamethasone-to-prevent-neurologic-complications-of-bacterial-meningitis-in-adults
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PROTEIN C CONCENTRATE

Thromb Bes, 2014 Jul;134(1)1:63-7. doi: 10101 6f.thromres 2014.04.019. Epub 2014 Apr 29.

Non-activated plasma-derived PC improves amputation rate of children undergoing sepsis.

Piccin A', ' Marcaigh A<, Mc Mahon C<, Murphy C2, Okafor |2, Marcheselli L*, Casey W?, Claffey 1% Smith op7

@ Author information Protein C concenirate has been
Abstract approved by the US Food and Drug
Low circulating protein C (PC) levels have been observed in sepsis, especially in pa Adminisfraﬁon fOl' use infravenously in

clinical outcome and high limb amputation rates have been associated in infected p: . .,
using activated PC replacement therapy patients with sepsis have shown reduced | SE€VEre sepsis. Suggested dose Is:

severe bleeding events. Paediatric sepsis studies using non-activated plasma-deriv 100 to 120 international Units/kg
retrospective study in children with sepsis who were treated with Ceprotin® focusing . . 1_ ”
identified. Median age at diagnosis was 2 years. Twenty-one (70%) were treated for INima

B-haemolyticus, another 8 (26%) patients with malignancies were treated for neutro| followed every six hours for three
significant increase in leukocyte count (p=0.004), neutrophil count (p=0.001) and P( subsequent doses of 60 to 80

was seen. Prothrombin time (pretreatment =30.3 seconds, postireatment =16.5; p=(

(pretreatment =61.8 sec, postreatment =42 .6 sec; p=0.000) were significantly reduc intemqtionql UﬂH‘S/kg,
{pretreatment =1.9 g/dL, peettreatment 4 4 gde p=0. Dt}D} The median time betwe

L= = = = =y

haerrmnhagle events observed. This study demonstrates the safe administration of non-activated plasma-derived PC concentrate in patients
with sepsis who are coagulopathic and it associated with a reduction in amputation rates.

1. https://www.uptodate.com/contents/freatment-and-prevention-of-meningococcal-
infectiongsearch=meningitis%20prophylaxis&source=search_result&selectedTitle



PREVENTION

Hum Vaccin Immunother. 2018 Jan 2;14(1):209-212. doic 10.1080/2164535312.2017.13773380. Epub 2017 Dec 11.

Meisseria meningitidis Serogroup X ST-5799 (5T-22 complex) in Turkey: A
unique pediatric case.

Tanir G, Ozsurekei Y2, Lucidarme J?, Yasar Durmus S, Lekshmi A3, Akisoglu O, Aycan AE®, Borrow R3, Ceyhan M?.

# Author information

Abstract

Alihough outbreaks of Meisseria meningitidis serogroup X occured in a couple of African countries, a limited
number of serogroup X meningococcal cases were reported in Amernica and Europe as well as Turkey.
Additionally_serogroup X is still not represenied in current conjugaied meningococcal vaccines. Here, we
describe the first pediatric case with meningitis caused by Neisserna meningitidis serogroup X ST-3799 (5T-
22 complex) that formed a distinct lineage.

https://www.uptodate.com/contents/meningococcal-vaccines

hitp://www.njspotlight.com/stories/16/07/07 /outbreak-in-the-past-rutgers-still-on-alert-for-meningitis
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ENCEPHALITIS

« Encephalitis is inflammation of the
brain.

« There are several causes, but the
most common is viral infection.

« One review demonstrated that
viruses were recovered from only 6
percent of 22,394 viral cultures of
CSF samples.

« When nucleic acid amplification

testing is performed, viral culture
may have no additional benefit

1. http://www.assignmentpoint.com/science/medical/encephalitis.ntml
2. Assessment of the utility of viral culture of cerebrospinal fluid. Clin Infect Dis. 2006 Dec 15;43(12):1578-9



http://www.assignmentpoint.com/science/medical/encephalitis.html
http://www.assignmentpoint.com/science/medical/encephalitis.html
http://www.assignmentpoint.com/science/medical/encephalitis.html

Moro Psikivatr Ars. 2017 Sep;54(3):209-215. doi: 10.5152Mmpa.2016.12540. Epub 2016 Sep 1.

Review of Viral Encephalitis Cases Seen at a Tertiary Care Center in Turkey: Focus on Herpes
Simplex Type 1.

Ciftci Kavaklioflu B, Coban E', Sen A', Soylemezodiu E', Aldan MA', Atakli == —

Grade 1A RECOMANDATION:
Abstract Rapid inifiafion of acyclovir 10 mg/kg three
strac

INTRODUCTION: The objective of this study was to determine the inci| 11MN€S daily infravenously for empiric treatment
common, potentially mortal, and treatable cause of sporadic encephal of HSV (1)

* Author information

METHODS: The demographic, clinical, laboratory, imaging. electrophysiology, and polymerase chain reaction (PCR) DNA results of patients
examined with a pre-diagnosis of encephalitis were retrospectively examined.

RESULTS: A total of 68 patients were included in the study. The most common presenting symptom was altered behavior (67.6%), while
temporal T2 hypernntensity was determined in the magnetic resonance imaging (MRI) of 27.9% of the patients and electroencephalography
(EEG) abnormalities were determined in 66.2% of the patients. Lymphocytic pleocytosis was determined in the cerebrospinal fluid (CSF) in
35 patients. Fifty-seven patients had been diagnosed with viral encephalitis, 3 with bacterial meningitis, 3 with tuberculous meningitis, 2 with
sporadic Creutzfeld-Jakob disease, 2 with acute disseminating encephalomyelitis, and 1 with Brucella encephalitis. Seven (10.2%) cases of

viral encephalitis were found to be positive for herpes simplex virus (HSV) DMNA by PCR.

CONCLUSION: Viral encephalitis is the most common cause of infectious encephalitis; however, other atypical causes should also be noted.
Negative PCR results for HSV DNA should not exclude the need for antiviral therapy in patients with a strong pre-diagnosis of HSE because

diagnostic modalities. includin may fail in acute settings and HSE remains the sole treatable cause of infectious encephalitis.

1. https://www.uptodate.com/contents/viral-encephalitis-in-adultsgsearch=encephadalitis&source=search_results


https://www.uptodate.com/contents/acyclovir-drug-information?source=see_link
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