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The meninges are Dura mater (2 layers)

the membranes Arachnoid
covering the brain Pia mater
and spinal cord
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ABSTRACT

BACKGROUND

In sub-Saharan Africa, bacterial meningitis is common and is associated with a high
mortality. Adjuvant therapy with corticosteroids reduces mortality among adults in
the developed world, but it has not been adequately tested in developing countries
or in the context of advanced human immunodeficiency virus (HIV) infection.

METHODS
We conducted a randomized, double-blind, placebo-controlled trial of dexametha

. -

v' 465 hasta ( % 90 HIV pozitif)

v' Randomize, gift kor, plasebo kontrollii

v’ 233 Deksametazon- 232 plasebo

v’ Deksametazon mortalite ve morbiditeye etkisi &

- : . - scular versus in-
ily for 10 days) in adults with an admission diag-

yvre, Malawi. The primary outcome was death at

n were HIV-positive, were randomly assigned to

or placebo (232 patients) plus intramuscular cef-
is ceftriaxone (235 patients). There was no sig-
0 days in the corrticosteroid group (129 of 231
*bo group (120 of 228 patients) by intention-to-
confidence interval [CI], 0.79 to 1.64) or when
s with proven pneumococcal meningitis (68 of
s vs. 72 of 143 patients receiving placebo) (odds
e were no significant differences between groups
th combined, hearing impairment, and adverse

rtality with intravenous ceftriaxone (121 of 230
ular ceftriaxone (128 of 229 patients) (odds ratio,

N Engl J Med 2007,:357:2441-50

CONCLUSIONS
Adjuvant therapy with dexamethasone for bacterial meningitis in adults from an
area with a high prevalence of HIV did not reduce mortality or morbidity. In this
setting, intramuscular .ulnnnl.\(r.ltiMinn(r.l-
tion of ceftriaxone for bacterial meningitis. (Current Controlled Trials number,
ISRCTN31371499.)
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Dexamethasone in Vietnamese Adolescents and Adults
Wit acteria eningius

Nguyen Thi Hoan
M. D P

Dinh Xuan Sinh, M.D D., Nguyen Duy |

M.D., Nguyen Minh
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v' Randomize, gift kor, plasebo kontrollii
i e i e e 435 hasta
:;'E;:jx’::isuc:cd a randomized, double-blind, placebo- 300 keSl n Tanl

sone in 435 patients over the age of 14 years who hag

tis. The goal was to determine whether dexamerhaso 1 2 3 l

1 month and the risk of death or disability at 6 mon O aS|

RESULTS

A rotal of 217 parients were assigned to the dexame

placebo group. Bacterial meningitis was confirmed

able meningitis was diagnosed in 123 parients {28.3 . . . . .

sis was made in 12 patients (2.8%). An intention-to-t / DeksameTazon mo rTGl I‘re ve mo r‘b I d ITe e eTk|SI @
showed that dexamethasone was not associarted with

risk of death ar 1 month (relative risk, 0.79; 95% cao . o o

1.39) or the risk of death or disability atr 6 monrths (o« / KeSI n menen IT .ranl I I haSTa r‘u bunda

1.17). In patients with confirmed bacterial meningirtis J 9

cant reduction in the risk of dearth ar 1 month (relats o o .

0.94) and in the risk of death or disability at 6 mon MO r‘b I d I Te Ve mo r'Tal lTede azal ma

0.32 ro 0.98). These effects were not found in patients

ingitis. Results of multivariate analysis indicated thar d
patients wirth probable bacterial meningitis was signif}
increased risk of dearh ar 1 monrh, an observation that may-
of ruberculous meningitis in the treatment group.

CONCLUSIONS
Dexamethasone does not improve the outcome in all adolescents and adults with

suspected bacterial meningitis; a beneficial effect appears to be confined to patients N Eh / 7 Med 200 7.35 7.243] 40
with microbiologically proven disease, including those who have received prior treat- g ’ ’ :

ment with antibiotics. (Current Controlled Trials number, ISRCTN429386828.)



Immunological and Biochemical
Correlates of Adjunctive -
Dexamethasone in Vietnamese P
Adults with Bacterial Meningitis

Nguyen Thi Hoang Mai,' Trung Vu Tuan,? Marcel Wolbers,??
Dang Minh Hoang,”? Tran Vu Thieu Nga,? Tran Thi Hong Chau,’
Ly Van Chuong,' Dinh Xuan Sinh,' Ho Dang Trung Nghia,’
Nguyen Duy Phong,' Nguyen Hoan Phu,' To Song Diep,’

Hoang Thi Thanh Hang,”? Nguyen van Vinh Chau,' Jeremy Farrar,
Constance Schultsz,”* Tran Tinh Hien,' and Cameron P. Simmons®?

23

'"Hospital for Tropical Diseases and “Oxford University Clinical Research Unit,
Ho Chi Minh City, Vietnam; *Centre for Clinical Vaccinology and Tropical
Medicine, Churchill Hospital, University of Oxford, Oxford, United Kingdom;
and “Academic Medical Center, Center for Poverty Related Communicable
Diseases, University of Amsterdam, Amsterdam, the Netherlands

Adjunctive treatment to improve outcome from bacterial
meningitis has centered on dexamethasone. Among Viet-
namese patients with bacterial meningitis, cerebrospinal flu-
id (CSF) opening pressure and CSF:plasma glucose ratios
were significantly improved and levels of CSF cytokines in-
terleukin lKIL)—6, IL-8, and IL-lO]and were all statistically
significantly lower after treatment in patients who were ran-
domized to dexamethasone, compared with levels in patients

.. who received placebo.

Clin Infect Dis. 2009 Nov 1;49(9):1387-92.



Table 2. Cerebrospinal Fluid (CSF) Opening Pressure, Leukocyte Count, and Biochemical Analysis Results for 341 Patients with Confirmed Bacterial Meningitis

Dexamethasone group Placebo group Adjusted comparison of
(n = 164) in=177) P for unadjusted follow-up values
comparison of Estimate of dexametha-
CSF parameter At baseline At follow-up® At baseline At folow-up®  folloveup values  sone effect (95% Cl) P
[Opening ptessura]

No. of patients 128 135 144 143

Median cm (IQR) 20 (14-34) 135 (9-18) 20 (15-28) 14 {11-20) .04 ~1.97 {(-3.84 to -0.
Leukocyte count

No. of patients 164 183 176 164

Median leukocytes per mm? (IQR) 3785 (1065-8135) 825 (260-2630} 2808 (1138-7433) B65 (400-1943) 40 0.95 (0.70-1.28)° 74

| Glucose level

No. of patients 164 154 177 164

Mg;m ﬁ "f, 20 (10-36) 63 (45-80) 23 (10-38) 44 (27-55) <.001 1.61 {1.41-1.84)°
Ratio of CSF glucese to plasma gluco

No. of patients 162 154 177 162

Median % (IQR) 15 {8-31) 40 (32-48) 17 (9-30) 37 (24-49) .02 4.36 (0.84-7.89)
Lactate level

No. of patients 145 134 156 148

Median mmolL {IQR) 11.80 (7.07-17.10) 4.20 (3.33-6.28) 10.80 (6.82-15.72} 4.65 {3.23-6.13) 73 0.99 (0.88-1.10° 79
Protein level

No. of patients 162 148 172 159

Median mg/L {IQR) 253 (155-419) 108 (69-176) 244 (159-421) 108 (66-165) 84 1.03 (0.88-1.20)° 70

NOTE. ClI, confidence interval; IQR, Intergquartiie range.

* The 318 follow-up samplas were cbtained on days 1-8 after randomization. Sameling day was day 1 for 19 {6%) of patients, aay 2 for 218 {63%), day 3 for 63 (22%), day & for 5 [2%), cay 5 for 3
(1%}, and day 6 for 4 (1%}

® Because data was log-transformed before analysis, this corresponds to an (antilog-transformed) multipiicative effect (g, follow-up CSF glucose lavel for patients who receved dexametnasone Is
estimated to be higher than that for patlents who recelved placebo by a factor of 1.61).



Table 3. Cerebrospinal Fluid (CSF) Cytokine Concentrations at Baseline and Follow-Up for 195 Patients with Confirmed Bacterial Meningitis

Dexamethasona group Placebo group Adjusted comparison

{n = 88) (n = 107) Pfiz’s;':fd' of follow-up values
comparnison  Estimate of
of follow- dexamethasone
CSF parameter Baseline Follow-up® Baseline Follow-up * up values effect (95% CIl P
IL-6
Vo. 1%} of patients with detectable values 83 (94) 83 (94) 103 (96) 105 (98}
Madian log,, paymL (KQR) for patients with detectable values 497 (4.38-537 323(2.43-4.19) 489145-55) 365(28-433 .01 -043 {-0.73
to —0.12)
IL-8
No. 1%} of patients with detectable values 86 (98) 86 (97} 106 (99} 106 (99)
Maedian log,, pa/mL ({IQR) of patients with detectable values 433 (3.81-4.68) 3.24 {266-3.69} 4.3{3.82-468] 3.45{294-389 .03 -0.21 !—O.d'l
to —0.008}
No. (%} of patients with detectable values 83 (94) 43 [49) 106 (99) 74 {69)
Madian log,;, pa/mL {{QR) of patients with detectable values 258 12.06-3.09} 1.57 {1.19-1.94) 253 {2.04-3.06}) 1.52 {1.25-1.87| .02 -024 |-0.42 o
to —0.06)
IL-12
No. (%} of patients with detectable values 14 (18} 5 {6 17 (18) 5145)
Median log,, pamL {lQR) of patients with detectable values 1.33{1.18-1.84}) 1.27 (1.26-1.46) 1.3(1.22-1.69] 1.20{1.15-1.22} 7"° 008 (-026tw0 B4
0.42)
IL-18
No. (%) of patients with detectable values 72 (82) 38 (43 a0 184) 51 (48]
Median log,, pa/mL (IQR) of patients with detectable valuas 263(2.1333 1.77 11.42-1.92) 2442.17-3.24) 187 {1.51-2.02} 27" -0.17|-045 22
to 0.10}
TNF-«a
No. (%} of patients with detectable values B4 (72} 12.(14) 73 168) 11 {10
Madian log,, paémL (lQR) of patients with detsctable valuas 2.28 {1.49-3.16) 1.23{1.16-1.39} 207 {1.57-3.35} 1.31{1.17-1.51) B0° 008(-023tw0 B2
0.38}

NOTE. IL, Intarlgukin: TNF, tumar necrosls factor.
* Samples wece cbtained on days 1-4 aftar randomization. Sampling day was day 1 far 6 (3%} of the patients, day 2 far 144 {74%), day 3 for 44 {23%), ana day 4 for 1 (1%}
® Comparisans of the rates of datectable vales by Fishee's exact 1est were 250 nonsigninicant. P values wers .76 (IL-12, 57 |IL-18), and 51 {TNF).



Adjunctive dexamethasone in bacterial meningitis:
a meta-analysis of individual patient data

Diederik van de Beek, Jeremy | Farrar, Jan de Gans, Nguyen ThiHoang Mai, Elizabeth M M olyneus, Heikki Peltola, Tim E Peto, Irmeli Roine,

Mathew Scarborough, Constance Schultsz, Guy E Thwaites, Phung Quoc Tuan, A H Zwinderman
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Summary
Background Dexamethasone improves outcome for some patients with bacterial meningitis, but not others. We aimed
to identify which patients are most likely to benefit #

Methods We did a meta-analysis of individual
trials of dexamethasone for bacterial meningit

determined outcome measures were death at ‘/ 5 r‘andomlze, glfT kdf‘, P|GS€bO kO an‘O| IU gal |§mC(
1 month follow-up, death or any neurological s¢ v 202 9 h a ST a

first follow-up. Combined odds ratios (ORs)

Mantel-H | statistics. We also did explor:
sual[)z:(!)upaaerlllasl;:e: bylflslgsof loeg?stgi(z régrzzls)i((:;. 833 has.ra < 15 ya§
580 hasta HIV+

Findings Data from 2029 patients from five tri:
infection was confirmed or likely in 580 (28-6¢
Dexamethasone was not associated with a sig
vs 275 of 1010 [27-2%] on placebo; OR 0-97,9 v Deksametazon
severe deafness (42-3% vs 44-3%; 0-92, 0-76—

vs 57-4%; 0-89, 0-74-1-07), or death or severe Mor"ra“'re ve nb.r‘OIOJik Sekel eTkiS| @

dexamethasone seemed to reduce hearing lo

Dexamethasone had no effect in any of the p I§i'|'m€ kGYb'“da C(Z(llmﬂ (p:0.04)

dexamethasone antibiotic treatment, HIV status
trials did not significantly change the results.

Interpretation Adiunctive dexamethasone in the treatmtlll— VL dLule vavteiial lllclllllEl!—lU (S AV ST iN FAVE By L e B R A Dlslllll\.ullll!
reduce death or neurological disability. There were no significant treatment effects in any of the prespecified

subgroups. The benefit of adjunctive dexamethasone for all or any subgroup of patients with bacterial meningitis La/‘lcef' NeU/‘o/ 20]0, 9.’ 254—63

thus remains unproven.



Nationwide implementation of
adjunctive dexamethasone therapy for
pneumococcal meningits

ABSTRACT
Background: In this nationwide prospective cohort study, we evaluated the implementation of HOLLANDA
adjunctive dexamethasone therapy in Dutch adults with pneumococcal meningitis.
" Calisma donemi 1988-2002 2006-2009
. Yas grubu >16 >16
i Hasta sayisi 352 357
. Deksametazon ilk doz AB ile kullanim %3 784
iM?rTallfe 7630 7020 5=0.001
i I§I1'm€ kC(YbI %22 %12
Noroloyk komplikasyon %75 %66  p<0.001

Thvooi ol wo.

MC Brouwer, et al. Neurology. 2010 Oct 26,75(17):1533-9.
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r bacterial meningitis in adults : a double blind placebo control

D Gijwani, MR Kumhar, VB Singh, VS Chadda, PK Soni, KC Nayak, BK Gupta
Department of Medicine, S.P. Medical College, Bikaner, Rajasthan, 334003, India., India
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Routine use of steroids |

weasoneons ¥ Prospektif, ¢ift kor, plasebo kontrolli

meningitis. The patien|

addition to injection ce \/ 40 has.ra (20/20)

phosphate was given i

dexamethasone was g 1

features of the two grd > O YC(§
dexamethasone group

e ¥ Deksametazon

o G e Ilk doz antibiyotikten 15 dk énce

0.6 mg/kg/giin 4 doza béliinmiis
v' Meninks irritasyon bulgularinda daha hizli gerileme
v Ates, GIS kanama ve psikiyatrik bulgular daha sik

v Norolojik komplikasyonlar ve isitme kaybi azalma (p<0.05)



v'68 hasta

v'12-85 yas

v'Grup A= Antibiyoterapi .
v'Grup B= Antibiyoterapi + deksametazon PAKISTAN
(0.6 mg/kg/giin 3 esit dozda 4 giin)

k

ABina oo,
days (a combination of benzyl penicillin 6

IN 6 hourly) and group B received the s

mg/kg/day in 3 divided doses for 4 day Gru B .
Main Outcome Measures: Differences p ’
differences in the CSF inflammatory p

(W) ° ° °
reusTrere s oy wolion o ¥ AT@g, bagagrisi ve biling kaybinda erken gerileme
compared to group A. Cranial nerves i

diff in the occurrence of other fi . P

atemmaons paner o e ¥ Kr@niyel sinir Tutulumu daha az

by day 5. No complications attributabl

Conclusion: There was early resolutior / FO kal n.o. r‘o le i k TU'I"U I u m farl k Z

group that received dexamethasone as
with dexamethasone but the difference

s o i ¥ BOS glukoz ve protein B. glinde anlamli azalma
v'Deksametazona atfedilecek yan etki &
v'Mortalite deksametazon grubunda daha az

JrakMed As. (istatistiksel anlamli degil)
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v' 147 hasta

v Ort yas 62

v' %31 immunsupresif

v' KS almayan grupta mental degisiklik daha yiksek

v Mortalite etki g

v' Komplikasyon geligsimi azalmig

v Ileri yas ve immunsupressif hastalarda kullanilabilir

Background The aim of this study was to evaluate the clinical outcome of patients with bacterial Received 20 May 2015
meningitis following the introduction of dexamethasone treatment in Denmark. Methods Adult Revised 5 October 2015

patients with bacterial meningitis, admitted fro: Table 3. Glas OW 0utcome' SCOI’E at dlSChE;I'n e
were included retrospectively. Data at clinic : 9 ge.

cerebrospinal fluid and blood biochemistry wer

interval (Cl) was computed by Cox proportiona All No steroid Steroid
and forty-seven patients were included in the st _ _ .

and 31% had an immunosuppressive co-morl Score (n _ 147) (n _ 43) (n _ 104)
outcome (GOS score = 1-4). Adjuvant treatmel

0.76) was associated with a favourable outco | (death) 49 (330/0) 21 (490/0) 28 (270/0)
(RR=2.36; 95% Cl=1.17-4.78) and age (RR= i 0 0) 0)
associated with an unfavourable outcome. Adju 2 (VegEtatIYe SFa-tE) 1 (1%) 0 (0%) 1 (1%)

or long-term survival. Short-term mortality was 3 (severe dISabIIIty) 10 (7%) 7/ (] 6':%)) 3 (30/0)
Long-term mortality was influenced by age . F

BE 18 95% 110 314 (Condusian 4 (moderate disability) 29 (20%) 10 (23%) 19 (18%)
treatment in acute bacterial meningitis improve« 5 (m||d or no dlsab|||ty) 58 (39%}) 5 (]2‘%) 53 (51%})

elderly population with high levels of immunos



Klimik Derg o Cilt: 5, Says; 3 o 1992, s: 145-146 145

Akut Bakteriyel Menenjit Olgularmda Steroid Kullanimi

Celal Ayaz, Sedat Antiirk

Ozet: Akut bakteriyel menenfitli 26 olgudan 13%ine nonselektif metodla antibiyotik ve steroid, 13'iine de sadece antibiyotik
verildi, Her iki grupta da hastanede kalig siiresi, guurun erken agilmasy, ategin diigmesi, nérolojik sekel, mortalite ve
beyin-omurilik siosinda l5kosit sayisy, seker ve protein degerleri parametre olarak aludr, Sonug olarak ategin erken diismesi

ve guurun erken agilmas: istatistiksel agidan anlamh bulundu (P<0.05), Diger parametreler istatistiksel agidan anlamls degildi
(P>0.05).

v 26 hasta
v 13 hasta deksametazon
v' Erken ates yaniti ve biling agilmasi anlamli
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(ﬁ[) Cochrane
so? Library

Cochrane Database of Systematic Reviews

Corticosteroids for acute bacterial meningitis (Review)

Brouwer MC, Mclntyre P, Prasad K, van de Beek D

Cochrane Database of Systematic Reviews 2015, Issue 9. Art. No.: CDO04405.
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Mortalite

Corticosteroids Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bademosi 1879 12 24 11 28 25% 1.27 [0.69, 2.34] i
Belsey 1969 2 43 1 43  02% 200[0.19, 21.24] *
Bennett 1963 16 38 22 47  48% 0.80 [0.56, 1.46] —r
Bhaumik 19498 1 14 3 16 0.7% 0.38[0.04,3.26] 4
Ciana 1995 8 34 12 36 28% 0.7110.33,1.51]
de Gans 2002 11 167 21 144 53% 0.48[0.24, 0.96]
Delemos 1969 2 54 1 63 0.2% 2.33[0.22 25.03 g
Girgis 1989 21 225 43 245 10.0% 053[0.33, 0.87] —
Kanra 1995 2 29 1 27 03% 186(018,19.38] g
Kilpi 1995 0 32 0 26 Mot estimable
King 1994 0 50 1 51 0.4% 0.34[0.01,815] +
Lehel 1988a 0 51 1 49  04% 0.32[0.01,7.68] ¢
Lebel 1988h 0 a1 0 44 Mot estimahble
Lebel 1989 0 N 1 30 0D.4% 0.32[0.01,7.63] +
Mathur 2013 5 40 16 40 39% 031013, 077]
Molyneux 2002 96 305 31 283 Z226% 1.01 [0.80, 1.29] —f—
MNMguyen 2007 22 217 26 218 B.3% 0.85[0.50, 1.45] -
Odio 1391 1 52 1 49 03% 094[0.06 1465 4 *
Peltola 2007 23 166 26 163 B.4% 0.87 [0.52, 1.46] ———
Qazi 1996 12 48 5 41 1.3% 2.05[0.79, 5.33]
Sankar 2007 0 12 1 13 0.4% 0.36[0.02,8.05] 4
Scarborough 2007 128 23 120 228 29.4% 1.06 [0.80, 1.26] -
Schaad 1993 0 60 0 55 Mot estimahble
Thomas 1999 3 31 5 29  1.3% 0.56[0.15, 2.14]
YWald 19385 1 69 0 74 01% 3.21[013, 77.60] »
Total (95% Cl) 2064 2057 100.0%  0.90[0.80, 1.01] L 3
Total events 367 409
Heterogeneity: Chi*= 26.68, df=21 (P=018); F=21% 'lJ,1 III:E E!fﬁ 1 i é 1U'

Testfor overall effect: Z=1.80 (F = 0.07) Favours corticosteroids Favours placebo



Mortalite

iIZMIR-1982

Analysis 3.1. Comparison 3 Adults, Outcome 1 Mortality.

Study or subgroup Corticosteroids Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl|
Bennett 1963 16/38 22/47 — 19.94% 0.9[0.56,1.46]
Bhaumik 1998 1/14 316 4 : 2.36% 0.38[0.04,3.26]
de Gans 2002 11/157 21/144 . c— 14% 0.48[0.24,0.96]
Girgis 1989 5/68 18/79 * 9.51% 0.32[0.13,0.82]
Nguyen 2007 22/217 26/218 — T 18.23% 0.85[0.5,1.45]
Scarborough 2007 125/231 120/228 - 30.5% 1.06[0.9,1.26]
Thomas 1999 3/31 5/29 ' 5.46% 0.56[0.15,2.14]
Total (95% Cl) 756 761 - 100% 0.74[0.53,1.05]
Total events: 187 (Corticosteroids), 215 (Placeho)
Heterogeneity: Tau?=0.09; CLis=307, df=6(P=0.04); I’=54.08%
Test for overall effect: Z41.7(P=0.09)

——— f .
Favours corticosteroids 91 0.2 0.5 1 2 5 10 Favours placebo




Ciddi igitme kaybi

Corticosteroids Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total BEvents Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Belsey 1969 0 41 1 42 1.3% 034[001,814] ¢
Ehaumik 1988 2 13 2 13 1.8% 1.00 [0.16, 6.07]
Girgis 19849 2 1490 5 177 45% 0.37[0.07,1.90] ¢ ’
Kanra 1995 0 27 2 26 2.2% 0.19[0.01,3.84] +
Kilpi 1995 1 3 3 26 29% 028003 253 ¢
King 1994 2 48 3 15 27% 0.63[0.11, 3.57]
Lebel 1988a 2 43 8 38/ 75% 0.22 [0.05,0.98) ¢ -
Lebel 1988h 1 49 5 46 45% 0.19[0.02,1.55] *
Lebel 1989 1 31 2 29 18% 0.47 [0.04,4.89) ¢
Molyneux 2002 3 147 27 158 228% 1.23[0.78, 1.96) —T
MNguyen 2007 7 180 16 177 14.2% 0.43[0.18,1.02] -
Odio 1991 3 50 7 44 65% 0.38 [0.10,1.37]
Feltola 2007 10 135 12 131 10.7% 0.81 [0.36, 1.81] -
Qazi 1996 1 26 1 25 09% 0096([0.06,14.55 ¢ g
Scarborough 2007 7 96 4 99 6.1% 1.03[0.38, 2.83)
Schaad 1933 2 60 4 85  3.7% 0.46 [0.09, 2.40] ¢
Wald 19395 3 67 7 72 59% 046012 1.71] 5
Total (95% CI) 1234 1203 100.0%  0.67 [0.51, 0.88] ‘
Total events 75 112
Heterogeneity: Chi*=15.67, d ™ 8); F=0% E[]1 DEE' 0:5 ; ,"? é 105

Testfor overall effect Z= 2.5¢ Favours corticosteroids Favours placebo



Isitme kaybr

Corticosteroids Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% ClI
Belsey 1969 0 41 1 42 0.6% 0.34[0.01,8.14]
Bhaumik 1998 4 14 3 16 11% 1.52[0.41, 5.67]
de Gans 2002 13 143 14 119 5.8% 0.77[0.38,1.58] —
Girgis 1989 3 190 6 177 24% 0.47[0.12,1.83)]
Kanra 1995 2 27 8 26 31% 0.24 [0.06,1.03]
Kilpi 1995 5 31 3] 26 25% 0.70[0.24, 2.03] ——
King 1994 5 48 a5 45 2.0% 0.94 [0.29, 3.02]
Lebel 19682 g 43 18 38 6.4% 0.50 [0.25, 0.99] =
Lebel 1988b 7 49 14 46 5.5% 0.47 [0.21,1.06] ——
Lebel 1989 3 30 5 29 1.9% 0.58 [0.15, 2.21]
Mathur 2013 B 35 10 24 45% 0.41[0.17,0.98] T
Molyneux 2002 49 147 46 158 16.8% 1.14[0.82,1.60] o a
Mguyen 2007 21 180 a7 177 142% 0.56 [0.34, 0.91] e
Odio 1991 3 50 7 44 2.8% 0.38[0.10,1.37]
Peltola 2007 10 135 12 131 46% 0.81 [0.36, 1.81] ——
@azi 1996 1M1 26 5 25 1.9% 2121[0.86,5.22] ]
Sankar 2007 3 12 3 12 1.1% 1.00[0.25, 4.00]
Scarborough 2007 30 96 36 99 134% 0.86 [0.58, 1.28] iz 1
Schaad 1993 3 60 8 a5 3.2% 0.34[010,1.23]
Wald 1985 10 67 17 72 6.2% 0.63[0.31, 1.28]
Total (95% CI) 1424 1361 100.0%  0.74[0.63, 0.87] ¢
Total events 197 259

Heterogeneity: Chif= 25.05, df sl f); 7= 24% i : 1 : {
Testf Il effect: Z= 3.5@ (P = 0.0003 0.1 0.1 10 100
eetforoverallefiect 2= 35" : Favours corticosteroids Favours placebo




Isitme kaybi

iIZMIR-1982

Analysis 3.2. Comparison 3 Adults, Outcome 2 Any hearing loss.
Study or subgroup Corticosteroids Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bhaumik 1998 4/14 3/16 —_—t 3.08% 1.52[0.41,5.67]
de Gans 2002 13/143 14/119 —— 16.82% 0.77[0.38,1.58]
Nguyen 2007 21/180 37/177 - 41.07% 0.56[0.34,0.91]
Scarborough 2007 30/96 36/99 . 2 39.02% 0.86[0.58,1.28]
Total (95% CI) 433 411 L 4 100% 0.74[0.56,0.98]
Total events: 68 (Corticosteroids), 90 (Placebo)
Heterogeneity: Tau’=0; ChiI:iﬁa-df, (P=0.4); I"'=0%
Test for overall effect; Z=2.{1(P=0.03)
o Favours corticosteroids IU-U'D5 Ul-l 1 10 200‘

Favours placebo




Nérolojik sekel

» Kisa dénem norolojik sekel
13 calisma - 1756 hasta
* Kortikosteroit alan grupta daha az (p= 0.05)

 Uzun donem norolojik sekel
« 12 calisma - 1652 hasta
« Istatistiksel olarak anlamli fark @



Nérolojik sekel

iIZMIR-1982

Analysis 3.3. Comparison 3 Adults, Outcome 3 Short-term neurological sequelae.

Study or subgroup Corticosteroids Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% ClI
Bhaumik 1998 3/13 2/13 } 3.17% 1.5[0.3,7.55]
de Gans 2002 18/143 24/119 —— 41.51% 0.62[0.36,1.09]
Scarborough 2007 21/98 26/104 —— 38.97% 0.86[0.52,1.42]
Thomas 1999 5/28 9/24 * 15.36% 0.48[0.18,1.23]
Total (95% Cl) 282 260 - 100% 0.72[0.51,1.01]
Total events: 47 (Corticosteroids), 61 (Placebo)
Heterogeneity: Tau®=0; Chi*= =3(P=0.53); I°=0%
Test for overall effect: Z=1€8(P:0.E}6} } . : . . .

—
Favours corticosteroids 0.1 0.2 05 1 2 5 10 Favours placebo




Alt grup analiz

Etkenler;
* Erigkinlerde
S. pneumoniae menenjitlerinde mortalitede azalma
« Cocuklarda
H. influenzae menenjitlerinde ciddi isitme kaybinda azalma

Gelir dagilim;

* Gelir dizeyi yiksek llkelerde igsitme kaybi ve kisa dohem norolojik
sekelde azalma



Yan etki

« 20 calisma

* 16 gastrointestinal hemoraji
* 12 tekrarlayan ates

* 6 reaktif artrit

* 5 herpes zoster

* 3 persistan ateg

* 1 fungal enfeksiyon

Rekiirren ates

Persistan a’resl
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Conclusions

KS'ler isitme kaybini ve norolojik sekelleri anlamli olarak azaltiyor

Mortaliteye etkisi yok
Tibbi bakimin yiiksek oldugu tlkelerde KS kullanimi oneriliyor

Dusuk gelir diizeyi olan ilkelerde faydasi saptanmamis
Neonatal menenjitlerde kullanimi Gnerilmiyor

Level |

Level 3
Antibiyoterapi baglanmis ise ilk 4 saat iginde deksametazon eklenebilir

evel 3 v' Menenjit tanisi diglanirsa
v' H. influenzave S. pneumoniae diginda bir etkenle menenjit
gelistiginde
Deksametazon tedavisi kesilmeli



Recommendation

Grade A Empiric treatment with dexamethasone is strongly recorm YUkSCk gehr dUZCYlI UI kelerde

all adults (10 mg qid for 4 days) and children (0.15 mj Er‘iSkinler‘de 10 mg QId 4 gun
4 days) with acute bacterial meningitis in the setting of gOCUkIGrdG 0 15 mg/kg qld 4 gun

countries.

Grade A Treatment with dexamethasone is strongly Deksametazon tedavisi ilk AB dozu ile
initiated with the first dose of antibiotic blf'llk'l'e b(]gl(]nm(]ll

Grade C If intravenous antibiotic treatment AB baglanm|§Sa ||k dozdan Sonr‘aki 4 saat |§|nde

dexamethasone can still be adm

of the first dose of intravenous bﬂ§lanabi“r‘

Grade B Itisrecommended - Menenjit tanisi diglanirsa
not to have bact

meningitis is a Sf H. influenza ve S. pﬂeumOﬂ/be dlglnda bir etkene bagll
athough some ¢ - [y ksametazon tedavisi kesilmel

continued irresp
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Library

&

Cochrane Database of Systematic Reviews

Corticosteroids for managing tuberculous meningitis (Review)

Prasad K, Singh MB, Ryan H

Cochrane Database of Systematic Reviews 2016, Issue 4. Art. No.: CD002244.



* 9 randomize kontrolli ¢calisma
« 1337 hasta

» Deksametazon/metilprednizolon/prednizolon+Anti-tbc tedavi



* Mortalite

* Norolojik sekel

* Yan etki

iZMIR-1982



ADDITIONAL TABLES
Table 1. Summary of characteristics of included trials

TrialID Country Year Setting  Age B HIV status TB treat- Steroid Route Starting dose Dura-

menin- reported ment reg- tion

gitis imenb

MRC

Graded

: \(q
O'Toole India 1966 to Tertiary  All Iland Il No HS (dura- Dexametha-  IM/IV Adults: 9 mg/day 4 weeks izmIR-1982 /
1969 1967 tion not sone
specified) Children: unclear
Girgis 1991  Egypt 1982 to Research  All All No 24HE1.5S Dexametha- M Adults: 12 mg/day 6 weeks
1987 sone

Children: 8 mg/day

Kumarvelu India 1991 to Tertiary >12 All No 12HRZ Dexametha- IV 16 mg/day 4 weeks
1994 1992 years sone
Chot- Thailand 1990 to Tertiary  >15 All Yes, HIV- 2HRZS Pred- Oral 60 mg/day 5 weeks
mongkol 1992 years positive par-  +4HR nisolone
1996 ticipants ex-

cluded
Schoeman South Unclear  Tertiary Children  Illandll No 6HRZE Pred- Oral 2 to 4 mg/kg/day 4 weeks
1997 Africa nisolone
Lardizabal Phillip- 1996 to Tertiary >18 Iland IlI No 2HRZE Dexametha-  IV/oral 16 mg/day 7 weeks
1998 ines 1997 years +10HR sone
Thwaites Vietnam  2001to Tertiary >14 All Yes, HIV par-  3HRZE(or Dexametha- IV Grade Il &111: 0.4 mg/kg/ 8 weeks
2004 2003 years ticipantsin-  S)+6HRZ sone day

cluded Grade I: 0.3 mg/kg/day
Prasad India 1996 on-  Tertiary >16 All No 9RHZ Dexametha- IV 0.6 to 12 mg/day 3 weeks
2006 wards years sone then ta-

pered

Malhotra India 2006 to Tertiary >14 All Yes, HIV- 2HRZE(or Dexametha- IV 0.4 mg/kg/day 8 weeks
2009 2007 years positive par-  S)+7THR sone

ticipants ex-

cluded Methylpred- IV 20 mg/kg/day 5 days

nisolone




Mortalite

Study or subgroup Corticosteroid Control Weight Risk Ratio

n/N n/N M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
1.1.1 Follow-up at 2 to 24 months
Chotmongkol 1996 5/29 2/30 — 0.74% 2.59(0.54,12.29]
Girgis 1991 72/145 79/135 30.71% 0.85[0.68,1.05]
Kumarvelu 1994 5/24 7/23 2.68% 0.68[0.25,1.85]
Lardizabal 1998 4/29 6/29 2.25% 0.67[0.21,2.12]
Malhotra 2009 17/65 13/32 6.54% 0.64[0.36,1.16]
O'Toole 1969 6/11 9/12 3.23% 0.73[0.39,1.37]
Prasad 2006 9/41 19/46 6.72% 0.53[0.27,1.04]
Schoeman 1997 4/70 13/71 4.85% 0.31[0.11,0.91]
Thwaites 2004 87/274 112/271 42.27% 0.77[0.61,0.96]
Subtotal (95% CI) 688 649 100% 0.75[0.65,0.87]
Total events: 209 (Corticosteroid), 260 (Control)
Heterogeneity: Tau?=0; Chi’sZ«swdf=8(P=0.47); I’=0%
Test for overall effect: Z=
1.1.2 Follow-up at 2 years
Thwaites 2004 99/274 119/271 100% 0.82[0.67,1.01]
Subtotal (95% CI) 274 271 100% 0.82[0.67,1.01]

Total events: 99 (Corticosteroid), 119 (Control)

Favours [corticosteroids]

100 Favours [placebo]

/5




Nérolojik sekel

iZMIR-1982

Study or subgroup Corticosteroid Control Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

1.2.1 Follow-up 2 to 24 months

Kumarvelu 1994 0/24 1/23 t 1.59% 0.32[0.01,7.48]
Girgis 1991 14/145 27/135 —— 29.14% 0.48[0.26,0.88]
Lardizabal 1998 10/29 14/29 —T 14.59% 0.71[0.38,1.34]
Schoeman 1997 14/70 19/71 ¥ 19.66% 0.75[0.41,1.37]
Malhotra 2009 11/65 5/32 R — 6.98% 1.08[0.41,2.85]
Thwaites 2004 34/274 22/271 —— 23.05% 1.53[0.92,2.54]
Prasad 2006 5/41 3/46 —l—— 2.95% 1.87[0.48,7.34]
Chotmongkol 1996 4/29 2/30 —_— 2.05% 2.07[0.41,10.44]
Subtotal (95% CI) 677 637 % 100% 0.92[0.71,1.2]

Total events: 92 (Corticosteroid), 93 (Control)

Heterogeneity: Tau’=0; Chi’s1ld=25,df=7(P=0.11); 1’=40.93%

Test for overall effect: ZH0

1.2.2 Follow-up at 5 years
Thwaites 2004 17/128 18/116 .— 100% 0.86[0.46,1.58]
Subtotal (95% ClI) 128 116 ‘ 100% 0.86[0.46,1.58]
Total events: 17 (Corticosteroid), 18 (Control)

Heterogeneity: Tau?=0; Chi?=0, df=0(P<0.0001); I’=100%

Test for overall effect: Z=0.5(P=0.62)
Test for subgroup differences: Chi*=0.05, d¥1 (P=0.83), |3:0%
== :

Favours [corticosteroid]  0.01 0.1 1 10 100 Favours [placebo]




Yan etki

* Gastrointestinal hemoraji
- Invazif bakteriyel enfeksiyon
* Hepatit

* Hiperglisemi



Kortikosteroit -Tiiberkiloz menenjit Q %

0,5-2 mg/kg prednizolon esdegeri dozda 4-6 hafta verilebilir,

Tiberktloz Tani ve Tedavi Rehberi,
2. Baski Ankara, Mayis 2019

* Tedavide kortikosteroit, doz ve siire ?



Sonug

Bakteriyel menenjit

« Deksametazon yiiksek gelir dizeyli llkelerde

» Sadece H. influenzave S. pneumoniae menenjitlerinde
- Ilk antibiyotik dozu ile birlikte

10 mg qid 4 giin

Tiiberkiiloz menenjit
* 0,5-2 mg/kg prednizolon 4-6 hafta
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Tesekkirler...



