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The Etiological Role of Parameningeal
Infections in Adult Patients with

Community-Acquired Acute Bacterial
Meningitis in Eastern Turkey

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee:: To determine the etiological role of parameningeal infections in community-
acquired acute bacterial meningitis in adults. MMaatteerriiaall  aanndd  MMeetthhooddss::  This prospective study included
69 (45 males, 24 females; mean age 39.2±20.4 years, range: 14-76 years) patients with community ac-
quired acute bacterial meningitis hospitalized in the Department of Infectious Diseases and Clinical
Microbiology, Atatürk University Medical School Hospital between December 2002 and December
2006. The diagnosis was based on the clinical pictures and physical examination, laboratory, and ra-
diological findings. RReessuullttss::  Fifty-five patients (79.7%) had at least one underlying medical condition;
55.1% had one or more parameningeal infections and 24.6% had another underlying disease. Among
the underlying medical conditions, paranasal sinusitis and otitis media were the most common; 23.2%
and 18.8%, respectively. The maxillary sinuses were the most common focus for sinusitis. Of the pa-
tients, 15.9% died during hospitalization. Five of the survivors (8.6%) had several complications and
3 (5.1%) had permanent neurological sequelae. The mean age of the fatal group (51.4±21.6 years)
was higher than that of the non-fatal group (36.9.±19.4 years, p=0.03). In univariate analysis, signif-
icant risk factors for mortality were older age, female gender, and deteriorated consciousness level.
Underlying medical conditions had no effect on mortality. In stepwise logistic regression analysis,
only the initial consciousness level and female gender were independently associated with mortal-
ity. CCoonncclluussiioonn::  Parameningeal infections are the major predisposing factor for community-acquired
bacterial meningitis in adults. In all cases of adult bacterial meningitis, parameningeal infections or
other underlying conditions should be investigated carefully and should be managed properly.

KKeeyy  WWoorrddss::  Me nin gi tis, bac te ri al

ÖÖZZEETT  AAmmaaçç::  Erişkinlerdeki toplum kaynaklı akut bakteriyel menenjitlerde parameningiyal en-
feksiyonların etiyolojideki rolünü irdelemek. GGeerreeçç  vvee  YYöönntteemmlleerr::  Bu prospektif çalışmaya Aralık
2002 ve Aralık 2006 tarihleri arasında Atatürk Üniversitesi Tıp Fakültesi Hastanesi Enfeksiyon Has-
talıkları Kliniği’nde yatarak tedavi gören 69 hasta (45 erkek, 24 kadın, ortalama yaş 39.2 ± 20.4 yıl,
yaş aralığı: 14-76 yıl) dahil edilmiştir. Menenjit ve parameningiyal enfeksiyonların tanısı klinik
bulgular, fiziksel muayene bulguları, laboratuvar sonuçları ve radyolojik bulgulara göre konulmu-
ştur. BBuullgguullaarr::  Elli beş hastada (%79.7) menenjit için altta yatan en az bir hazırlayıcı faktör sap-
tandı. Bu hastaların %55.1'inde bir veya daha fazla parameningiyal enfeksiyon saptanırken,
%24,6'sında altta yatan başka bir hazırlayıcı faktör bulundu. En sık saptanan hazırlayıcı faktör pa-
ranazal sinüzit (%23.2) ve otitis media (%18,8) idi. Sinüzit tanısı almış hastalarda en sık tutulan si-
nüsler maksiller sinüslerdi. Yatış süresi içinde hastaların %15.9’u kaybedildi. Sağ kalan hastalardan
5'inde (%8.6) çeşitli komplikasyonlar ortaya çıkarken, 3 hastada (%5.1) kalıcı nörolojik sekeller ge-
lişti. Ölen hastaların yaş ortalaması (51.4 ± 21.6 yıl) sağ kalan hastalarınkinden (36.9. ± 19.4 yıl)
daha yüksekti (p= 0.03). Tek değişkenli analizde ileri yaş, kadın cinsiyet ve bozulmuş bilinç düzeyi
mortalite için anlamlı risk faktörleri olarak saptandı. Altta yatan hazırlayıcı faktörlerin mortalite
üzerinde etkisi saptanmadı. Lojistik regresyon analizinde yalnızca başlangıçtaki bilinç düzeyi ve
kadın cinsiyet mortalite için bağımsız risk faktörü olarak belirlendi. SSoonnuuçç::  Parameningiyal enfek-
siyonlar erişkinlerdeki toplumdan kazanılmış bakteriyel menenjitler için en önemli hazırlayıcı fak-
tördür. Bütün erişkin bakteriyel menenjit olgularında parameningiyal enfeksiyonlar ve altta yatan
diğer hazırlayıcı faktörler dikkatlice araştırılmalı ve ortadan kaldırılmalıdır. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Bak te ri yel me nen jit
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part from epi de mics, at le ast 1.2 mil li on ca -
ses of bac te ri al me nin gi tis are es ti ma ted to
oc cur each ye ar; 135 000 of them are fa tal.

The se num bers ha ve ma de bac te ri al me nin gi tis a
top-ten in fec ti o us ca u se of de ath worl dwi de. Abo -
ut half the sur vi vors ha ve ne u ro lo gi cal and ot her
con se qu en ces of the di se a se.1-3 Be ca u se of the vac-
ci ne-re la ted dec li ne in me nin gi tis du e to H. inf lu -
en za e type b, the me di an age of pa ti ents with
me nin gi tis has re mar kably shif ted to adult ho od in
de ve lo ped co un tri es.4,5 Ho we ver, in de ve lo ping co-
un tri es, bac te ri al me nin gi tis in adult age re ma ins
to be a prob lem.5-8

Pat ho gens ca u sing bac te ri al me nin gi tis re ach
the su ba rach no id spa ce vi a thre e dif fe rent ro u tes: 1.
Blo ods tre am, 2. Spre ad from in fec ti ons of sur ro un -
ding tis su es (si nu si tis, oti tis me di a, mas to i di tis), 3.
Di rectly from du ral de fect af ter tra u ma or sur gi cal
pro ce du res.9,10

Alt ho ugh bac te ri al spre ad vi a blo ods tre am has
be en con si de red a ma jor ro u te, ot her ro u tes al so
ha ve a con si de rab le ro le in the emer gen ce of bac-
te ri al me nin gi tis.2 In this study, we ai med to de ter -
mi ne the fre qu ency of pa ra me nin ge al in fec ti ons in
acu te bac te ri al me nin gi tis in adults.

MA TE RI AL AND MET HODS

This pros pec ti ve study was run at the De part ment
of In fec ti o us Di se a se and Cli ni cal Mic ro bi o logy
Ata türk Uni ver sity Me di cal Scho ol, Er zu rum, Tur-
key bet we en De cem ber 2002 and De cem ber 2006.
The Ata türk Uni ver sity Me di cal Scho ol has a 1200-
bed te ac hing hos pi tal, which is a re fer ral cen ter in
the eas tern part of Tur key. All com mu nity-ac qu i -
red acu te bac te ri al me nin gi tis pa ti ents at 14 ye ars
of age or ol der we re en rol led in the study. Pa ti ents
who we re ini ti ally tre a ted at ot her hos pi tals but
we re trans fer red to this hos pi tal for furt her the rapy
we re al so inc lu ded; pa ti ents with no so co mi al me-
nin gi tis we re exc lu ded. 

The di ag no sis of bac te ri al me nin gi tis was ba -
sed on cli ni cal signs and/or symptoms con sis tent
with this in fec ti on and iden ti fi ca ti on of a spe ci fic
bac te ri al pat ho gen in the ce reb ros pi nal flu id (CSF)
cul tu re. In cul tu re ne ga ti ve ca ses, the di ag no sis was

ba sed on the his tory of acu te di se a se, pre sen ce of
cli ni cal fin dings such as he a dac he, fe verand nuc hal
ri gi dity, and typi cal CSF fe a tu res inc lu ding dec re -
a sed glu co se le vel (<40 per cent of si mul ta ne o usly
me a su red se rum glu co se), in cre a sed pro te in con-
cen tra ti on (>50 mg/dl), and ple ocy to sis with pre-
do mi nant poly morp ho nuc le ar cells.6 All pa ti ents
we re in ves ti ga ted for the pre sen ce of pa ra me nin -
ge al in fec ti ons by me di cal his tory and physi cal, la-
bo ra tory and ra di o lo gi cal exa mi na ti ons.

The da ta on gen der, age, du ra ti on of ill ness,
cli ni cal ma ni fes ta ti ons, as so ci a ted di se a ses, he ad in-
jury or ne u ro sur gi cal pro ce du res, la bo ra tory fin-
dings, use of an ti bi o tics, and out co me we re
re cor ded and non-fa tal and fa tal ca ses we re com-
pa red.

The di ag no sis of pa ra me nin ge al in fec ti ons was
ba sed on the cli ni cal pic tu res and physi cal exa mi -
na ti on, la bo ra tory, and ra di o lo gi cal fin dings. The
ini ti al cons ci o us ness le vel was clas si fi ed in to thre -
e sta ges ac cor ding to Glas gow Co ma Sca le (GCS)
sco re/: Sta ge I. Nor mal cons ci o us ness, GCS 15; Sta -
ge II. Inat ten ti on, con fu si on, and clo u ding of cons-
ci o us ness, GCS sco re 10-14; Sta ge II I. Co ma to se,
GCS sco re 3-9.

STA TIS TI CAL ANALY SIS

Sta tis ti cal analy ses we re per for med on SPSS 13.0
for Win dows, SPSS Inc, Chi ca go IL, USA. Com pa -
ri sons bet we en gro ups we re ma de using the un pa -
i red Stu dent’s t test for con ti nu o us va ri ab les and
the Pe ar son2 or Fis her’s Exact Test for no mi nal va-
ri ab les. The le vel of sig ni fi can ce was 0.05. To as sess
risk fac tors for mor ta lity, mul ti va ri a te analy sis
using lo gis tic reg res si on was per for med. Can di da te
va ri ab les we re en te red using a back wards, step wi -
se ap pro ach. Pre dic tor va ri ab les we re kept in the
fi nal mo del if P<0.05.

RE SULTS

Sixty-ni ne pa ti ents with com mu nity-ac qu i red acu -
te bac te ri al me nin gi tis we re hos pi ta li zed du ring the
study pe ri od. The re we re 45 (62.5%) ma le and 24
fe ma le (34.8%) pa ti ents. The me an age of the pa ti -
ents was 39.2 ± 20.4 ye ars (45.8 ± 20.6 ye ars in the
fe ma le, 35.7 ± 19.6 ye ars in the ma le, ran ge, 14-79
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ye ars). Six pa ti ents (8.7%) had a his tory of re cur -
rent me nin gi tis. 

Fifty-fi ve (79.7%) of the 69 pa ti ents had at le -
ast one un derl ying me di cal con di ti on or pre dis po -
sing fac tors for acu te bac te ri al me nin gi tis, and 11
(15.9%) had two or mo re un derl ying me di cal con-
di ti ons (Tab le 1). The dis tri bu ti on of the un derl -
ying con di ti ons among the pa ti ents we re as fol lows;
55.1% (38/69) had one or mo re (to tal: 44) pa ra me -
nin ge al in fec ti ons, and 24.6% (17/69) had anot her
(to tal: 24) un derl ying di se a se. The re ma i ning 14 pa-
ti ents (20.3%) had no un derl ying con di ti ons. The
dis tri bu ti on of un derl ying con di ti ons was shown
in Tab le 2. Tab le 3 shows the lo ca li za ti ons of the
inf lam ma ti on in 16 pa ti ents with pa ra na sal si nu si -
tis. 

In 15 (21.7%) pa ti ents, pat ho gen bac te ri a we -
re iso la ted from CSF cul tu res. Gram’s sta i ning of
CSF re ve a led the mic ro or ga nism in 8 (11.6%) pa ti -
ents. In the re ma i ning pa ti ents (66.6%), no pat ho -
gens we re iden ti fi ed. Strep to coc cus pne u mo ni a e
was the most fre qu ently iso la ted bac te ri a. Dis tri -
bu ti on of the eti o lo gi cal agents was shown in Tab -
le 4. Thirty-ni ne pa ti ents (56.5%) re ce i ved so me
an ti bi o tic the rapy be fo re ad mis si on. Only 2 (5.1%)
had po si ti ve CSF cul tu re re sults. Blo od cul tu res we -
re do ne for all 69 pa ti ents, and only 3 pa ti ents had
po si ti ve blo od cul tu re fin dings (1 S. pne u mo ni a e, 1
En te ro bac ter ae ro ge nes, 1 Esc he ric hi a co li). The
or ga nisms grown in the blo od cul tu res we re iden-
ti cal to tho se grown in the CSF cul tu res.

Of the 6 pa ti ents with a re cur rent me nin gi tis
his tory, 2 had pa ra na sal si nu si tis, 2 oti tis me di a, 1
CSF le a ka ge and 1 a re mo te his tory of he ad tra u ma
as pre dis po sing fac tors.   

Ele ven pa ti ents (15.9%) di ed du ring the hos-
pi ta li za ti on pe ri od. Fi ve of the sur vi vors (8.6%) had
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n %
Patients with any predisposing factor 55 79.7

Patients with no predisposing factor 14 20.3

Patients with 2 or more predisposing factors 11 15.9

TABLE 1: Predisposing factors in patients with acute
bacterial meningitis.

Parameningeal infection n % Other underlying medical condition n %

Paranasal sinusitis 16 (23.2) Head trauma 9 (13.0)

Otitis media 13 (18.8) Diabetes mellitus 4 (5.8)

Mastoiditis 7 (10.1) Ventriculo-peritoneal shunt 3 (4.3)

Pneumonia 4 (5.8) Malignancy** 3 (4.3)

Periodontal infection 2 (2.9) CSF fistulae 2 (2.9)

Endocarditis 1 (1.4) Chronic subdural hematoma 1 (1.4)

Tonsillopharyngitis 1 (1.4) Chronic renal failure 1 (1.4)

- - Vertebral surgery* 1 (1.4)

Total 44 Total 24

TABLE 2: The distribution of underlying conditions.

§ Metastasis of cranial bones in two cases, and maxillary osteosarcoma in one case,

*Occured more than two months before the onset of meningitis,

CSF: Cerebrospinal fluid.

Localization n %
Maxillary 7 43.7

Maxillary + frontal 1 6.2

Maxillary +  ethmoid 1 6.2

Maxillary + sphenoid 1 6.2

Maxillary + ethmoid + sphenoid 1 6.2

Ethmoid 2 12.5

Frontal 1 6.2

Sphenoid 1 6.2

Pansinusitis (maxillary + ethmoid + frontal + sphenoid) 1 6.2

Maxillary sinusitis total 12 75

Ethmoid sinusitis total 5 31.2

Sphenoid sinusitis total 3 18.7

Frontal sinusitis total 3 18.7

Total patients with sinusitis 16 100

TABLE 3: Localization of paranasal sinusitis in 
patients with acute bacterial meningitis.

n %
Cerebrospinal fluid cultures 15 21.7

Streptococcus  pneumoniae 8

Escherichia coli 1

Enterobacter aerogenes 1

Enterococcus spp. 1

Haemophilus influenzae 1

Neisseria meningitidis 1

Staphylococcus epidermidis 1

Pseudomonas aeruginosa 1

Cerebrospinal fluid Gram staining 8 11.6

Gram positive cocci 7

Gram negative cocci 1

No etiological agent 46 66.6

TABLE 4: Distribution of etiological agents.



se ve ral comp li ca ti ons (3 bra in abs ces ses, 1 sub du ral
emp ye ma, and 1 third ner ve pa raly sis), and 3
(5.1%) had per ma nent ne u ro lo gi cal se qu e la e (2 had
he a ring loss and 1 had stra bis mus). Theme an age of
the fa tal gro up (51.4 ± 21.6 ye ars) was hig her than
that of the non-fa tal gro up (36.9. ± 19.4 ye ars) (p=
0.03). In uni va ri a te analy sis, the sig ni fi cant risk fac-
tors for mor ta lity we re ol der age, fe ma le gen der
and de te ri o ra ted cons ci o us ness le vel. 

Pa ra me nin ge al in fec ti ons and ot her un derl -
ying me di cal con di ti ons had no ef fect on mor ta lity
in uni va ri a te analy sis..  Risk fac tors re la ted to mor-
ta lity in pa ti ents with acu te bac te ri al me nin gi tis
we re shown in Tab le 5. Va ri ab les used in the step-
wi se lo gis tic reg res si on inc lu ded age, gen der, ini ti -
al cons ci o us ness le vel, pre sen ce of pa ra me nin ge al
in fec ti on, and pre sen ce of ot her un derl ying me di -
cal con di ti ons. The re sults sho wed that af ter con si -
de ring all the abo ve va ri ab les, fe ma le gen der and
de te ri o ra ted cons ci o us ness le vel we re in de pen -
dently as so ci a ted with mor ta lity (Tab le 6).

DIS CUS SI ON

Acu te bac te ri al me nin gi tis is an im por tant ca u se of
mor bi dity and mor ta lity among adults in de ve lo -
ping co un tri es. Most of the ca ses ha ve un derl ying
me di cal con di ti ons such as oti tis me di a, si nu si tis,
pne u mo ni a, en do car di tis, he ad in jury, ne u ro sur gi -

cal pro ce du res, im mu no de fi ci ency, di a be tes mel li -
tus (DM), al co ho lism, and CSF le a ka ge.11-13 Alt ho -
ugh age is the most im por tant de ter mi nant of
pne u mo coc cal me nin gi tis, the se pa ti ents of ten ha -
ve a pre-exis ting me di cal con di ti on. Re cog ni zed
me di cal con di ti ons inc lu de sple nec tomy, tha las se -
mi a, sick le-cell di se a se, al co ho lism, mye lo ma,
hypo gam mag lo bu li ne mi a, comp le ment de fi ci ency,
ear or si nus in fec ti ons, and DM.10,14

In pre vi o us se ri es, the ra tes of un derl ying me-
di cal con di ti ons or pre dis po sing con di ti ons we re
bet we en 48% and 75% in com mu nity-ac qu i red
bac te ri al me nin gi tis in adults.11-13,15 The ra te was
much hig her (92%) in pne u mo coc cal me nin gi tis.14

Alt ho ugh our se ri es inc lu ded me nin gi tis du e to va-
ri o us bac te ri al pat ho gens, 79.7% of our pa ti ents had
at le ast one un derl ying me di cal con di ti on, which
is a stri king fin ding. This hig her ra te was pro bably
du e to the pros pec ti ve na tu re of this study. Many
stu di es ci ted in this ar tic le we re ret ros pec ti ve. 

Me nin gi tis so me ti mes emer ges as a comp li ca -
ti on of pa ra na sal si nu si tis. Ho we ver, most ca ses of
si nu si tis are un comp li ca ted and oc cur in the out-
pa ti ent set ting. In vi ew of the com mon oc cur ren -
ce of si nu si tis and the ra rity of comp li ca ti ons, the
in ci den ce is pre su med to be low alt ho ugh pre ci se
es ti ma tes are una va i lab le sin ce many ca ses of si nu-
si tis do not pre sent for me di cal tre at ment. In hos-
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Survivors (%) Deaths (%)
n= 58 n= 11 p

Age (years) 36.9 ± 19.4 51.4 ± 21.6 0.03

Sex     (Male) 42/45 (93.3) 3/45 (6.7) 0.01

(Female) 16/24 (66.7) 8/24 (33.3)

White Bolood Cell 18 565 ± 10 506 15 418 ± 6951 0.34

C-reactive protein 10.7 ± 7.6 11.6 ± 9.4 0.71

Cerebrospinal fluid glucose(mg/dL) 38.3 ± 27.7 27.9 ± 23.0 0.24

Cerebrospinal fluid glucose protein (mg/dL) 263.6 ± 209.4 219.4 ± 156.9 0.5

Initial level of consciousness

Stage I 24/58 (41.4) 0/11 (0)

Stage II 26/58 (44.8) 7/11 (63.6) 0.02

Stage III 8/58 (13.8) 4/11 (36.4)

Parameningeal infection 32/58 (55.1) 6/11 (54.5) 1.0

Other underlying medical condition 20/58 (34.5) 4/11 (36.4) 1.0

TABLE 5: Risk factors related to mortality in patients  with acute bacterial meningitis.



pi ta li zed pa ti ents with si nu si tis, the re por ted ra te
of in trac ra ni al comp li ca ti ons va ri es from 3.7% to
47.6%. By se lec ting for se ve re si nus di se a se, the se
se ri es cle arly ove res ti ma te the in ci den ce of in trac -
ra ni al comp li ca ti ons. Ove rall, si nus di se a se is the
pre su med un derl ying ca u se of abo ut 10% of in trac-
ra ni al sup pu ra ti on. Most ca se se ri es of comp li ca -
ted si nu si tis are in the sur gi cal li te ra tu re. Sin ce
me nin gi tis from si nu si tis ra rely re qu i res sur gery,
this comp li ca ti on might be un der-rep re sen ted in
the se ca se se ri es.15 Du rand et al. re por ted pa ra na -
sal si nu si tis ra te as 12% in com mu nity ac qu i red
bac te ri al me nin gi tis. In con trast to pre vi o us stu di -
es, in te res tingly, the most fre qu ent un derl ying
con di ti on (23.2%) was pa ra na sal si nu si tis in our
study.6,11,12 To our know led ge, this is the hig hest
re por ted ra te. 

Pre vi o us re ports in di ca ted that me nin gi tis fol-
lo wing si nu si tis aro se most of ten from eth mo id or
sphe no id si nu si tis.16-18 Our study do es not con firm
pre vi o us re ports. In this study, the most com mon
type of si nu si tis was ma xil lary, in 75% of the pa ti -
ents, fol lo wed by eth mo id (31.2%), sphe no id
(18.7%), and fron tal (18.7%) si nu si tis. The ma xil -
lary si nu ses we re the only si te of in vol ve ment in
43.8%, and con cur rently in vol ved with ot her si nu -
ses in 28.8% of me nin gi tis ca ses with pa ra na sal si-
nu si tis. To our know led ge, this is the first cli ni cal
study that de mons tra tes the high fre qu ency of ma-
xil lary si nu si tis in ca ses with acu te bac te ri al me-
nin gi tis. 

Me nin gi tis al so emer ges as a comp li ca ti on of
oti tis me di a. In many stu di es, the ma jor un derl ying
con di ti on in bac te ri al me nin gi tis was oti tis me di a,
and re por ted ra tes we re 21-26%.7,12,19 The ra te was
18.8% in our study. Both acu te and chro nic oti tis

me di a re ma in among the most com mon child ho od
in fec ti o us di se a ses worl dwi de, af fec ting di ver se ra-
ci al and cul tu ral gro ups in both de ve lo ping and in-
dus tri a li zed co un tri es and most of ten oc cur ring in
the first 5 ye ars of li fe. Oti tis me di a is as so ci a ted
with con si de rab le mor bi dity and can ca u se se ve ral
ex tra- and in tra-cra ni al comp li ca ti ons. The in ci -
den ce of in trac ra ni al comp li ca ti ons of oti tis me di a
has fal len from 2.3% in the pre-an ti bi o tic era to a
con si de rably lo wer le vel bet we en 0.04 and 0.15%.20

The most com mon in trac ra ni al comp li ca ti on of oti-
tis me di a is me nin gi tis with a re por ted in ci den ce
of 21-72% among all in trac ra ni al comp li ca ti ons.21 

The ra te of to tal ear or si nus in fec ti ons has be -
en re por ted as 52.7% in pne u mo coc cal me nin gi tis,
and 25% to 38% in all types of com mu nity ac qu i -
red bac te ri al me nin gi tis.12,14,15 The cor res pon ding
ra te was 42% in our se ri es. The se two in fec ti ons are
the le a ding pre dis po sing con di ti ons of com mu -
nity-ac qu i red bac te ri al me nin gi tis in many se ri es
as in ours.7,12,14,15 On the ot her hand, in two stu di es
from Ta i wan, DM was the most com mon un derl -
ying me di cal con di ti on, oc cur ring in 44% and
12.2% of ca ses.11,13  Ho we ver, the low pre va len ce of
DM in our study (5.8%) is in ag re e ment with the
re sults of stu di es from wes tern co un tri es.12,14,15

Anot her stri king fin ding of this study was the
low iden ti fi ca ti on ra te of ca u sa ti ve pat ho gen. The
CSF Gram’s sta in is usu ally po si ti ve in 60-90% of
ca ses with acu te bac te ri al me nin gi tis.13 Ho we ver,
the li ke li ho od of de tec ting the mic ro or ga nism by
Gram’s sta in may dec re a se to 40-60% in pa ti ents
who ha ve al re ady re ce i ved an an ti bi o tic, and the
yi eld of CSF cul tu res si mi larly falls to be low 50%
from 70-85 %.22,23  Two stu di es from Tur key ha ve
al so de mons tra ted low bac te ri o lo gic iden ti fi ca ti on
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Coefficient Standard error Wald statistic Degree of freedom Odds ratio p
Age 1.054 0.791 1.776 1 2.870 0.18

Gender (female) 2.040 0.801 6.489 1 7.68 0.01

Parameningeal infection 0.639 0.870 0.539 1 1.09 0.46

Predisposing factor -101 1.099 0.008 1 0.92 0.92

Initial consciousness level 1.487 0.605 6.036 1 4.42 0.01

TABLE 6: Multivariate analysis of potential predictors in patients with acute bacterial meningitis.



ra tes.7,19 Pre ad mis si on pa ren te ral an ti bi o tic tre at -
ment has be en wi dely re com men ded as a sig ni fi -
cant stra tegy to im pro ve pa ti ent prog no sis
whe ne ver the di ag no sis of bac te ri al me nin gi tis is
sus pec ted, par ti cu larly if lum bar punc tu re is not
con si de red sa fe. The re duc ti on in bac te ri al con cen-
tra ti on fol lo wing pre li mi nary an ti bi o tic tre at ment
dec re a ses the di ag nos tic ef fec ti ve ness of the Gram’s
sta in and CSF cul tu re.24,25 In this study, 56.5% of
the pa ti ents re ce i ved so me an ti bi o tic the rapy be fo -
re hos pi tal ad mis si on, and only 5.1% had po si ti ve
cul tu re re sults. Ho we ver, in pa ti ents with no pre-
vi o us an ti bi o tic the rapy, po si ti ve cul tu re re sults
we re al so lo wer (43.3%) com pa red to the re sults of
pre vi o us stu di es. The low bac te ri o lo gi cal iden ti fi -
ca ti on ra te may be at tri bu ted to de la yed trans port
of CSF samp les to the la bo ra tory, as well as ad mi -
nis tra ti on of an ti bi o tics pri or to ad mis si on. As in
our study, the le a ding ca u se of acu te bac te ri al me-
nin gi tis in adults is S. pne u mo ni a e.14 Be ca u se of low
iden ti fi ca ti on ra tes, we co uld not com pa re eti o lo -
gi cal agents bet we en pa ti ents with pa ra me nin ge al
in fec ti ons and tho se with no ex rac ra ni al in fec ti -
ons.

CSF le a ka ge is sig ni fi cantly mo re com mon
among pa ti ents with re cur rent me nin gi tis than
among pa ti entswith sing le epi so des of me nin gi tis.12

Only two of our ca ses had CSF le a ka ge and one of
them had a his tory of re cur rent bac te ri al me nin gi -
tis. Of the re ma i ning pa ti ents with re cur rent me-
nin gi tis his tory, fo ur had pa ra na sal in fec ti ons and
one had a re mo te his tory of he ad tra u ma as pre dis -
po sing fac tors. This re sult sug gests that pa ra me -
nin ge al in fec ti ons may be a pre dis po sing fac tor for
re cur rent bac te ri al me nin gi tis, es pe ci ally if they are
not tre a ted pro perly. 

In acu te bac te ri al me nin gi tis, up to 30% of sur-
vi vors ha ve long-term ne u ro lo gi cal se qu e la e, inc -
lu ding he a ring loss and ot her fo cal ne u ro lo gi cal
de fi cits. The fre qu ency of bra in abs cess is less than
1%.6 Bra in abs cess is al so a comp li ca ti on of oti tis
me di a, and fron tal and et mo id si nu si tis.16,21 Ge yik el
al. re por ted a high in ci den ce (16.0%) of bra in abs-
cess in oto ge nic me nin gi tis.18 Our study re ve a led
re la ti vely high in ci den ce of bra in abs cess, pa ral lel
to the ra tes in pa ti ents with oti tis me di a and si nu -

si tis. Ho we ver, the fre qu ency of long-term ne u ro -
lo gi cal se qu e la e was low (5.1%) among our sur vi -
ving pa ti ents.

The re por ted mor ta lity ra tes of adult com mu -
nity-ac qu i red bac te ri al me nin gi tis in lar ge gro up
stu di es we re 19-37%.6,11,12 Des pi te our low iden ti fi -
ca ti on ra te of pat ho gen bac te ri a, mor ta lity ra te
(15.9 %) in this study was not high com pa red with
the ra tes re por ted in pre vi o us stu di es. This may be
at tri bu ted to the re la ti vely yo un ger age (me an 39.2
± 20.4 ye ars) and low ra te of se ve rely im pa i red
cons ci o us ness le vel on ad mis si on (of the pa ti ents,
17.4% we re sta ge II I). Age and ini ti al cons ci o us -
ness le vel are the well-known prog nos tic fac tors in
bac te ri al me nin gi tis.7,12-15 The re sults of our uni va -
ri a te analy sis con firm the fin dings of pre vi o us re-
ports. In ad di ti on, alt ho ugh the ma jo rity (62.5%)
of our pa ti ents was ma le, in te res tingly, the ra ti o of
fe ma le gen der was sig ni fi cantly hig her in the fa tal
ca ses (Tab le 5). 

In so me stu di es, co mor bi dity has be en re por -
ted as a po or prog nos tic fac tor for acu te bac te ri al
me nin gi tis in adults.15, 26 van de Be ek et al. re por -
ted the pre sen ce of si nu si tis or oti tis as a risk fac tor
for an ad ver se out co me.16 So me stu di es ha ve com-
bi ned con di ti ons such as pne u mo ni a, he ad tra u ma,
ear or si nus in fec ti ons with ma lig nant di se a ses or
im mu ne di sor ders as un derl ying or pre dis po sing
con di ti ons and ha ve not fo und an as so ci a ti on with
ad ver se out co me in pne u mo coc cal me nin gi tis.27,28

Kas ten ba u er analy zed all un derl ying me di cal con-
di ti ons se pa ra tely and fo und that chro nic de bi li ta -
ting con di ti ons and pne u mo ni a we re as so ci a ted
with po or out co me.14 In con trast to van de Be ek,
Kas ten ba u er did not find ear or si nus in fec ti ons,
he ad tra u ma or CSF fis tu la e as ad ver se out co me
fac tors. Pa ra me nin ge al in fec ti ons and ot her un derl-
ying con di ti ons we re not as so ci a ted with mor ta lity
in our study. Dif fe rent pa ra me ters we re al so re por-
ted as prog nos tic fac tors in pre vi o us stu di es such as
CSF glu co se and pro te in le vels, eryt hrocy te se di -
men ta ti on ra te, throm bocy to pe ni a, and CSF whi te
blo od cell co unt.7,13,14 We com pa red pe rip he ral blo -
od whi te-cell co unt, C-Re ac ti ve Pro te in, CSF glu-
co se and pro te in le vels of the fa tal and non fa tal
gro ups and no dif fe ren ces we re de tec ted. In our
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study, mul tip le lo gis tic reg res si on analy sis re ve a led
that only fe ma le gen der and de te ri o ra ted ini ti al
cons ci o us ness le vel we re in de pen dently as so ci a ted
with mor ta lity. Hig her mor ta lity ra te among fe ma -
le ca ses has not be en re por ted pre vi o usly. 

S. pne u mo ni a e and H. inf lu en za e are ma jor
pat ho gens in com mu nity-ac qu i red bac te ri al me-
nin gi tis, oti tis me di a, pne u mo ni a, and si nu si tis. Sin -
ce the in tro duc ti on and wi des pre ad use of H.
inf lu en za e type b vac ci ne in in fancy and child ho -
od in so me co un tri es, the epi de mi o logy of com mu -
nity-ac qu i red bac te ri al me nin gi tis has chan ged. S.
pne u mo ni a e is now the most com mon ca u se in
chil dren and adults ove rall alt ho ugh Ne is se ri a me-
nin gi ti dis is the eti o lo gi cal agent usu ally in pa ti ents
bet we en 2-18 ye ars.29,30 As in H. inf lu en za e mo del,
the de ve lop ment of ef fec ti ve vac ci nes for S. pne u -
mo ni a e and ot her eti o lo gi cal agents ra i ses the ho -
pe of ma king bac te ri al me nin gi tis lar gely a prob lem
of the past.

CONC LU SI ON

The ma jo rity of com mu nity-ac qu i red acu te bac te -
ri al me nin gi tis in adults is se con dary to ex tra-cra -
ni al in fec ti ons such as si nu si tis or oti tis me di a. In
or der to re du ce the in ci den ce of the di se a se, the in-
ci den ce of pa ra me nin ge al in fec ti ons, es pe ci ally oti-
tis me di a, must be re du ced in child ho od. In all
ca ses of adult bac te ri al me nin gi tis, pa ra me nin ge al
in fec ti ons or ot her pre dis po sing con di ti ons sho uld
be in ves ti ga ted ca re fully and sho uld be ma na ged
pro perly for a fa vo rab le out co me. In ad di ti on, early
di ag no sis and ef fec ti ve tre at ment of the se in fec ti -
ons will pre vent emer gen ce of bac te ri al me nin gi -
tis.
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