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Meningite batterica

A 2.6-6 casi x100000 abitanti/anno nelle aree
sviluppate

A Incidenza 10 volte superiore nelle aree in via
di sviluppo

A Circa 700.000 casi per anno

A 170.000 morti per anno

A Sequele in variabile proporzione di
sopravvissutl

Murray DJ, WHO 2010



Global and regional risk of disabling sequelae from bacterial
meningitis: a systematic review and meta-analysis

Karen Edmond, Andrew Clark, Viola S Korczak, Colin Sanderson, UllaK Griffiths, Igor Rudan

Few data sources are available to assess the global and regional risk of sequelae from bacterial meningitis. We aimed
to estimate the risks of major and minor sequelae caused by bacterial meningitis, estimate the distribution of the
different types of sequelae, and compare risk by region and income. We systematically reviewed published papers
from 1980 to 2008. Standard global burden of disease categories (cognitive deficit, bilateral hearing loss, motor deficit,
seizures, visual impairment, hydrocephalus) were labelled as major sequelae. Less severe, minor sequelae (behavioural
problems, learning difhculties, unilateral hearing loss, hypotonia, diplopia), and multiple impairments were also
included. 132 papers were selected for inclusion. The median (IQR) risk of at least one major or minor sequela after
hospital discharge was 19-9% (12-3-35-3%). The risk of at least one major sequela was 12-8% (7-2-21-1%) and of at
least one minor sequela was 8-6% (4-4-15-3%). The median (IQR) risk of at least one major sequela was 24.7%
(16-2-35-3%) in pneumococcal meningitis; 9-5% (7-1-15-3%) in Haemophilus influenzae type b (Hib), and 7-2%
(4-3-11-2%) in meningococcal meningitis. The most common major sequela was hearing loss (33-9%), and 19-7%
had multiple impairments. In the random-effects meta-analysis, all-cause risk of a major sequela was twice as high in
the African (pooled risk estimate 25-1% [95% CI 18-9-32-0%]) and southeast Asian regions (21-6% [95% CI
13-1-31-5%]) as in the European region (9-4% [95% CI 7-0-12-3%]; overall 2=89-5%, p<0-0001). Risks of long-term
disabling sequelae were highest in low-income countries, where the burden of bacterial meningitis is greatest. Most
reported sequelae could have been averted by vaccination with Hib, pneumococcal, and meningococcal vaccines.
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Studydate  Country n GNI Proportion (95% (1)

European region: 24 studies. 1
Dirdal* 1975 Denmark 245 591 — 013 (0-09-0-18)
Vienmy™® 1381 Switzerand 51 653 —— ! 0-04 (0-0-011)
Schaadié 1982 Switzerland 78 653 — 015 (0-08-0-24)
Baselga® 1985 Spain 47 2 : e 032 (0:20-0-46)
Fortnum®® 1985 UK 202 454 —— 0407 (0:04-0-11)
Lutsar'¥ 1986 Estonia 84 143 —— 006 (0-02-012)
Kaaresen™ 1986 Norway 88 871 —_— 016 (0.09-0-24)
Kilpi® 1987 Finland 76 481 —— 007 (0.04-0-11)
Berg® 1088 Sweden 468 509 - 1 002 (0-01-0-04)
Kilpi™ 1989 Finland 15 481 — 007 (0-03-0-12)
Duclawe 1989 France 116 423 —! 007 (0-03-0-12)
Katona™ 1989 Hungary 109 128 : B — 037 (0-28-0-46)
Wilken™ 1990 Germany 5 424 —_— 0-08 (0-01-0-22)
Lutschg™ 1991 Switzerland 51 653 — \ 0-00 (0-00-0-04)
Palla 1391 Italy 0 52 T - 0-20 (0-06-0-40)
Oostenbrink™ 1992 Netherlands 101 502 B m— 0-11 (0-06-0-18)
Francois™ 1992 France 39 423 e | 0-03 (0-00-0-10)
Biesheuvel* 1993 Netherlands 168 502 —— 013 (0-08-0-18)
Koomen® 1993 Metherands 630 502 el 012 (010-0-15)
Richardson™ 1994 UK 124 454 - ! 0-02 (0-00-0-06)
Bedford™ 1996 UK 1584 454 -+ : 0407 (0-06-0-09)
De Gans®™ 1957 Metherands 13 502 —— 0-20 (013-0-28)
Koomen® 1999 Metherlands 143 502 . | 0-04 (0-01-0-08)
Ozen® 2003 Turkey 20 93 —_— 010 (0-04-0-17)
Subtotal (P=87-9%, p<0-0001) == 0-09 (0-07-0-12)
Region of the Americas: 8 studies \
Pomaroy® 1975 UsA 181 gE —— 0-12 {0-08-0-15)
Dodge™ 1975 UsA 159 EX3 —— 006 (0-03-0-10)
Munaz® 1979 Mexico 18 10 B — 011 (0-01-0-29)
Jadavjis: 1981 Canada 171 n7 —a— 0412 (0-07-0-17)
Lebel= 1983 UsA 70 476 I — 0416 (0-12-0-21)
Letson® 1984 UsA 51 476 —:0— 016 (0-07-0-27)
Couto® 1992 Brazil 89 73 —— 0-04 (0-01-0-10)
Wellman® 1995 Canada 68 a7 — 009 (0-03-0-17)
Anjos® 2002 Brazil 13 73 ; * 021 (0-06-0-42)
Subtotal (F=63-1%, p=0-006) = 011 (0-08-0-15)
Eastern Mediterranean region: 7 studies :
Shaltouts 1984 Kuwait 50 384 — 0-10 (0-05-0-17)
Zaki® 1984 Kuwait & 384 | ———— 023 (015-032)
Girgis® 1985 Eqypt 77 18 —— 1 004 (0-02-007)
Salih® 1985 Sudan £ 11 B — 0-26 (0-13-0-41)
Salihe 1986 Sudan 7 11 L - 0-22 (0-0%-0-38)
Dacud™ 1991 Jordan 106 33 L 0-20 (0-12-028)
Farag® 2002 Eqypt 202 18 — ! 0407 (0:04-0-11)
Subtotal (F=85.2%, p<0-0001) _ 014 (0:08-0-22)
Western Pacific region: 8 studies !
Dawson® 1981 New Zealand 129 7e —— ! 005 (0-02-0-09)
Jiang® 1983 China 60 28 —_— 0412 (0-05-0.21)
Grimwood® 1985 Australia 109 403 —— 008 (0-04-0-14)
Camoll¥ 1950 Vanuaty 65 23 | _— 035 (0:24-0-47)
Yeat® 1991 Malaysia EE} 7 —_————— 015 {0-05-0.29)
Chang® 1995 China 113 18 I 0-26 (0-18-0:34)
Wang™ 1997 Taiwan 98 28 e— ! 002 (0-00-0.08)
Wandi= 2002 NG 80 1 0-34(0-24-0-44)
Subtotal (F=917%, p<0-0001) 0415 (0-07-0-25)
South-East Asian region: 3 studies
Gupta® 1991 India 24 11 017 (005-0-34)
Singhi®? 1993 India 80 11 030 (0-21-0-40)
George®™ 1994 India 100 11 017 (010-0-25)
Subtotal (P=57-5%, p=0-095) T 022 (0-13-032)
African region: 7 studies !
Ford® 1991 Swaziland 51 25 ! —_— e »  037(0-25051)
Blepede®® 1992 Migeria 50 12 X —_—— 032 (0-20-0-45)
Goetghebuer™ 1953 Gambia 73 04 e — 018 (011-0-29)
Hodgsonse 1998 Ghana 505 07 T+ 0-16 (0-13-0-19)
Malyneu® 1999 Malawi 248 03 | B 031(026-037)
Melaku™ 2000 Ethiopia 16 03 | ———— 0-21{0-15-0-29)
Pitkaranta™ 2005 Angola 131 35 | E a— 0-26 (0-19-0.24)
Subtotal (1=827%, p<0.0001) 1 e 0-25 (019-032)

1
Heterogeneity between groups pe0-0001 |
Overall (I%=89.5%, p<0.0001) <T> 012 (0-11-0.16)
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PRINCIPALI COMPLICANZE DELLA
MENINGITE BATTERICA




Figure 2. Cerebrovascular Complications in Bacterial Meningitis.

In Panel A, T -proton-density-weighted magnetic resonance imaging of the brain shows a transverse view of a
hyperintense signal of the posterior lobes that indicates cerebral edema. In Panel B, a postmortem coronal view

of the left posterior lobe of the same patient shows large areas of confluent necrosis involving the upper part of the
hemisphere, as indicated by the loss of staining for hematoxylin and eosin. In Panel C, the microscopic substrate in
the posterior lobe of this patient shows a small, almost completely obstructed vessel in the cortex with perivascular
lymphocytic infiltration (endarteritis obliterans) that is surrounded by gliosis.
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Terapia adiuvantedelle meningiti
batteriche: ruolo degli steroidi
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Mechanisms of Dexamethasone-Mediated Inhibition of Toll-Like
Receptor Signaling Induced by Neisseria meningitidis and
Streptococcus pneumoniae’

Trine H. Mogensen,'* Randi S. Berg,* Sgren R. Paludan,” and Lars @stergaard’

Department of Infectious Diseases, Skejby Hospital, Aarhus, Denmark," and Institute of Medical Microbiology and Immunology,
University of Aarhus, Aarhus, Denmark®
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Excessive inflammation contributes to the pathogenesis of bacterial meningitis, which remains a serious
disease despite treatment with antibiotics. Therefore, anti-inflammatory drugs have important therapeutic
potential, and clinical trials have revealed that early treatment with dexamethasone significantly reduces
mortality and morbidity from bacterial meningitis. Here we investigate the molecular mechanisms behind the
inhibitory effect of dexamethasone upon the inflammatory responses evoked by Neisseria meningitidis and
Streptococcus pneumoniae, two of the major causes of bacterial meningitis. The inflammatory cytokine response
was dependent on Toll-like receptor signaling and was strongly inhibited by dexamethasone. Activation of the
NF-kB pathway was targeted at several levels, including inhibition of IkB phosphorylation and NF-xB
DNA-binding activity as well as upregulation of IkBa synthesis. Our data also revealed that the timing of
steroid treatment relative to infection was important for achieving strong inhibition, particularly in response
to S. pneumoniae. Altogether, we describe important targets of dexamethasone in the inflammatory responses
evoked by N. meningitidis and S. pneumoniae, which may contribute to our understanding of the clinical effect
and the importance of timing with respect to corticosteroid treatment during bacterial meningitis.




DEXAMETHASONE AND TOLL-LIKE RECEPTOR SIGNALING
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FIG. 3. N. meningitidis and S. pneumoniae display differential sen-
sitivity to timing of dexamethasone treatment with respect to induction
of cytokine expression. PBMCs (A) or THP-1 cells (B) were treated
with 1.0 pM of dexamethasone at the indicated time points before
stimulation with 9 % 107 bacteria/ml of N. meningitidis (N.m.) or S.
preumoniae (S.p.). At 20 h poststimulation, supernatants were har-
vested and levels of 1T -R were determined The data are shown as
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Dexamethasone Aggravates Hippocampal
Apoptosis and Learning Deficiency in
Pneumococcal Meningitis in Infant Rats

STEPHEN L. LEIB, CHRIS HEIMGARTNER, YOENG-DELPHINE BIFRARE,
JUTTA M. LOEFFLER, AND MARTIN G. TAUBER

Institute for Infectious Diseases, University of Bern, CH-3010 Bern, Switzerland
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