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Rezime  Abstract  
Cel-da se utvrdi frekvencijata i tipot na 
sekvelite, kako i nivnata zastapenost i 
distribucija kaj bolnite so prele`an aku-
ten bakteriski meningitis (ABM) vo rela-
cija so polot, vozrasta, etiolo{kiot fak-
tor i traeweto na simptomite pred hospi-
talizacijata.  
Metodi-vo istra`uvaweto bea vklu~eni 89 
pacienti so ABM lekuvani na Klinikata 
za infektivni bolesti i febrilni sostoj-
bi vo Skopje. Demografskite podatoci i 
podatocite od interes bea dobieni od 
medicinskite dosiea na bolnite. Spored 
ishodot pacientite bea podeleni na tri 
grupi: pre`iveani bez sekveli, pre`iveani 
so sekveli i pacienti so letalen ishod. 

Rezultati-od vkupniot broj bolni, 69.6% 
bea so dobar ishod, kaj 14.7% bea utvrdeni 
sekveli i 15.7% bea so smrten ishod. Od 
sekvelite najzastapeni bea nevrolo{kite 
fokalni i audiolo{kite sekveli.  

Zaklu~ok-faktori na rizik za pojava na 
sekveli se: vozrasta na pacientot, patoge-
niot pri~initel i odlo`enata antimik-
robna terapija. 

Objective-The purpose of this study was to deter-
mine the frequency and type of consequences, as 
well as their presence and distribution in patients 
with a history of acute bacterial meningitis (ABM) 
in relation to gender, age, etiology and duration of 
symptoms prior to admittance to hospital.  
Methods-The study includes 89 patients with ABM 
hospitalized at the Clinic for Infectious Diseases 
and Febrile Conditions in Skopje. Data were col-
lected from the medical charts of the patients. Ac-
cording to their outcome, the patients were divided 
into three groups: patients with full recovery (with-
out sequelae), patients recovered with sequelae, and 
patients with lethal outcome. 
Results-A total of 89 patients, 69.6% had full re-
covery, 14.7% had sequelae and 15.7% lethal out-
come. Audio-logical and focal sequelae were most 
frequently observed.  
Conclusion-Risk factors for consequences occur-
rence are: patient age, causal agent and postponing 
of antimicrobial therapy. 
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Voved Introduction 
Navremenoto dijagnosticirawe i tretira-
we na infekciite na centralniot nerven 
sistem rezultira so potpolno ozdravuva-
we na zabolenoto lice. Me|utoa, odreden 
procent od zabolenite, osobeno vo uslovi 
na neadekvatno lekuvawe, no i pod vlija-
nie na drugi faktori, koi se vo vrska so 
prethodnata zdravstvena sostojba i/ili 
vidot na predizvikuva~ot, ozdravuvaat no 
so prisutnost na trajni posledici vrz psi-
hofizi~kiot integritet na li~nosta. Naj-
dominatni se nevrolo{kite fokalni na-
ru{uvawa, o{tetuvawata na vidot i slu-
hot, no i naru{uvawata vo sferata na in-
telektualniot razvoj.  
Celta na ova istra`uvawe e da se utvrdi 
frekvencijata i tipot na sekvelite , kako 
i nivnata zastapenost i distribucija kaj 
bolnite so prele`an akuten bakteriski 
meningitis (ABM) vo relacija so polot, 
vozrasta, etiolo{kiot faktor i traeweto 
na simptomite pred hospitalizacijata. 

Timely diagnosed and treated, the central nervous 
system infections result in complete recovery. But, 
in a certain percentage of the diseased, particularly 
when inadequately treated, as well as under influ-
ence of other factors linked to the preexisting mor-
bidity or the causal microorganism, the outcome is 
associated with consequences in the psychophysi-
cal integrity of the individual. The most common 
are the neurological focal impairments, vision and 
hearing impairments, and intellectual impairments, 
as well. 

The aim of this study was to assess the frequency 
and type of consequences, as well as their presence 
and distribution in patients with a history of acute 
bacterial meningitis (ABM) in relation to gender, 
age, etiology and duration of symptoms prior to 
admittance to hospital.  

  

Materijal i metodi Materials and methods  
Vo istra`uvaweto bea vklu~eni 89 pa-
cienti so ABM lekuvani na Klinikata za 
infektivni bolesti i febrilni sostojbi 
vo Skopje vo tekot na edna godina. Demo-
grafskite podatoci i podatocite od in-
teres bea dobieni od medicinskite dosiea 
na bolnite. Spored ishodot pacientite 
bea podeleni na tri grupi: pre`iveani 
bez sekveli, pre`iveani so sekveli i pa-
cienti so letalen ishod. Varijablite 
(pol, vozrast, traewe na simptomite pred 
hospitalizacijata, etiologija) se anali-
zirani kaj trite grupi, so cel da se utvrdi 
nivnoto mo`no vlijanie vrz ishodot. Od 
metodite be{e koristen metod na des-
kriptivna analiza. 
Podatocite bea grupirani i obraboteni 
so standarden statisti~ki program SPSS 
for Windows verzija 13.0. Za kategoriskite 
varijabli, razlikite me|u grupite bea 
analizirani so hi-kvadrat test i Fisher-ov 
Exact test. Nivo na zna~ajnost p<0.05 se 
smeta{e za statisti~ki zna~ajno. 

The study includes 89 patients with ABM hospi-
talized at the Clinic for Infectious Diseases and 
Febrile Conditions in Skopje. Data were collected 
from the medical charts of the patients. According 
to their outcome, the patients were divided into 
three groups: patients with full recovery (no conse-
quences), patients recovered with consequences, 
and patients with lethal outcome. The potential 
impact of gender, age, duration of symptoms prior 
to hospitalization and etiology upon outcome has 
been assessed in the three groups of patients. The 
descriptive statistical analysis has been used. Data 
were analyzed with statistical software SPSS 13.0. 
Categorical variable were analyzed with Chi-
Square test and Fisher exact test, where appropri-
ate. Level of significance p<0.05 was considered as 
statistically significant. 
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Rezultati  Results  
Karakteristikite na bolnite vo soodnos 
so ishodot se prika`ani na tabela 1. 

The correlation between the assessed variables and 
the outcome is shown in Table 1.  

   

Tabela 1. Karakteristiki na bolnite vo so-
odnos so nivniot ishod 

Table 1. The correlation between the  assessed vari-
ables and the outcome 

 
 
 

Varijabli 
Variables 

Pre`iveani bez 
sekveli  

Patients with full 
recovery (without 

sequelae) 
n=64 (69.6) 

Pre`iveani so 
sekveli 

 Patients recovered 
with sequelae 
n=11 (14.7) 

Umreni  
Patients with lethal 

outcome 
n=14 (15.7) 

Pol - Gender (%) 
Ma`i - Male 
@eni - Female 

 
47 (73,4)*** 
17 (26.6) 

 
 8 (72.7)* 
 3 (27.3) 

 
10 (71,4)* 
  4 (28,6) 

Vozrast - Age (%) 
< 1 godina - year 
1-3 god. - years 
4-6 god. - years 
7-18 god. - years 
19- 49 god. - years 
>50 god. - years 

 
  7 (10,9)** 
  6 (9,4) 
  6 (9,4) 
18 (28,1) 
19 (29,1) 
  8 (12,5) 

 
 1 (9,1)* 
  / 
  / 
  / 
 7 (63,6) 
 3 (27.3) 

 
  1 (7,1)** 
   / 
   / 
  2 (14,3) 
  2 (14,3) 
  9 (64.3) 

Traewe na simtomite pred 
hospitalizacija -  Duration of 
symptoms prior to 
hospitalization 
< 48 ~asa - hours 
49-72 ~asa - hours 
> 72 ~asa - hours 

 
 
 
30 (46,9)* 
17 (26,6) 
17 (26,6) 

 
 
 
 2 (18,2)* 
 2 (18,2) 
 7 (63,6) 

 
 
 
   / 
  1 (7,1)*** 
13 (92,9) 

Etiologija - Etiology (%) 
Bez izolat - negative culture 
S. pneumoniae 
N. meningitidis 
H. influenzae 

 
53 (82,8) 
  2 (3,1) 
  4 (6,3) 
  5 (7,8) 

 
 8 (72,7) 
 3 (27,3) 
  / 
  / 

 
14 (100) 
  / 
  / 
  / 

* NS, ** p<0.05, *** p<0.001 
 
Vidovite i zastapenosta na nevrolo{kite 
fokalni sekveli se prika`ani na tabela 2 

The types and presence of neurological focal con-
sequences are shown in Table 2. 

   

Tabela 2. Fokalni sekveli   Table2. Focal sequelae 
 

Fokalni sekveli  (Focal sequelae) Broj na bolni (Number of patients) Procent (Per cent) 
Parezi (Paresis) 6 60 
Plegii (Plegia) 1 10 
Epi-napad  (Convulsion) 1 10 
Hidrocefalus (Hydrocephalus) 2 20 
Vkupno (Total) 10 100 
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Audiolo{kite sekveli vo odnos na ste-
penot na o{tetuvawe na sluhot (od lesno 
o{tetuvawe pa s¡ do totalna gluvost) se 
prika`ani na tabela 3.  

 Auditory consequences regarding the grade of 
hearing impairment (light impairment up to total 
deafness) are shown in table 3. 

   

Tabela 3. Audiolo{ki sekveli Table 3. Audible sequelae 
 
Stepen na redukcija na sluh  
(Degree of hearing loss) 

Tip na slu{no o{tetuvawe  
(Type of hearing loss) 

Lesna (Mild) 
Sredna (Moderate) 
Te{ka (Severe)  
Mn. te{ka (Profound) 
Totalna (Deafness) 

1 
1 
1 
1 
1 

Konduktiven (Conductive) 
Perceptiven (Perceptive) 
Me{an (Mixed)  

1 
2 
2 
 

Vkupno (Total) 5 Vkupno (Total) 5 

 
 

Diskusija Discussion  
Bakteriskiot meningitis vo na{ata stu-
dija be{e pomalku zastapen kaj bolnite 
pod sedumgodi{na vozrast. Ova se dol`i 
na faktot {to kaj nas del od ovaa popula-
cija se upatuva vo zdravstvenite pedija-
triski ustanovi. Spored podatocite do-
bieni od literaturata bakteriskiot me-
ningitis mo`e da se javi vo site vozrasni 
grupi. 
Analizata na ishodot kaj na{ite ispita-
nici go poka`a slednovo: 69.6% od bolni-
te bea so dobar ishod, 14.7% bea so sek-
veli i 15.7% so smrten ishod. Sekoj ishod 
be{e analiziran vo korelacija so voz-
rasta, otpo~nuvaweto na antimikrobnata 
terapija i etiolo{kiot faktor. 
Vo na{ata studija od 89 bolni so ABM, 
mortalitetot iznesuva{e 15.7% i be{e 
najgolem kaj postarata vozrast i kaj paci-
entite kaj koi simptomite pred otpo~nu-
vaweto na antimikrobnata terapija trae-
le podolgo od 72 ~asa. Ovie na{i rezul-
tati se vo soglasnost so rezultatite od 
drugi studii: 

Vo prospektivna studija so primerok od 
4520 deca, mortalitetot iznesuval 4.8% 
(1), dodeka kaj vozrasnite mortalitetot se 
dvi`i od 18.6% do 25% (2,3).  

The ABM in our study was less common in pa-

tients under 7 years of age. This is the result of the 

referral of these patients to the pediatric hospitals. 

According to results from literature, ABM may 

occur in all age groups.  

The analysis of the outcome in our study showed 

the following: 60.6% of patients had full recovery, 

14.7% had consequences and 15.7% lethal out-

come. The outcome was correlated to age, induc-

tion of antimicrobial therapy and etiology.  

Out of 89 patients in our study, 15.7% died. The 

mortality was the highest in the elderly patient 

group and in those patients where the duration of 

symptoms prior to therapy has been more than 72 

hours. These findings are consistent with the re-

sults of other studies: 

In a prospective study conducted in 4520 children, 

the mortality has been 4.8% (1), whereas in the 

adults the mortality ranged 18.6-25% (2,3). 
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Vo edna retrospektivna analiza od 305 
hospitalizirani bolni so ABM vo Velika 
Britanija (4), 53 bolni (17.4%) primile 
antimikrobna terapija pred priemot i kaj 
niv imalo samo eden smrten slu~aj (1.9%). 
Kaj ostanatite 252 {to ne primile tera-
pija pred hospitalizacijata, 30 bolni 
(12%) zavr{ile so smrten ishod. Ova ka-
`uva deka podolgoto traewe na simptomi-
te na bolesta pred otpo~nuvawe na tera-
pijata go zgolemuva rizikot od smrten is-
hod. 
Ne bevme vo mo`nost da napravime anali-
za na etiolo{kite faktori bidej}i mik-
robiolo{kite kulturi na cerebrospinal-
nata te~nost bea negativni, no vo studiite 
koi ja analiziraa smrtnosta vo korelacija 
so vidot na etiolo{kiot faktor gi poka-
`aa podolu iznesenite rezultati: 
Vo prethodno citiranata studija (1), ana-
liziran e mortalitetot vo zavisnost od 
mikroorganizmot. Smrtnosta bila naj-
golema kaj decata so meningitis prediz-
vikan od S. pneumoniae 15.3%, potoa 7.5% 
so N. Meningitidis i 3.8% so H.influenzae. Kaj 
vozrasnite pacienti so meningitis pre-
dizvikan od S. pneumoniae i L. Monocyto-
genes mortalitetot bil najvisok (21% odn. 
15%), a najmal mortalitet bil zabele`an 
kaj N. Meningitidis so 3%.  
Vo na{ata studija kaj 14.7% od bolnite 
bea utvrdeni sekveli: 9.8% so fokalni se-
kveli (parezi, plegii, konvulzii, hidro-
cefalus), a 4.9% so audiolo{ki sekveli. 
Sekvelite od intelektualna priroda ne 
bea opfateni vo ovaa studija bidej}i za 
nivno dijagnosticirawe potrebno e po-
dolgo vreme na sledewe po zavr{uvaweto 
na hospitalizacijata. Zastapenosta na se-
kvelite be{e najgolema kaj vozrasnata 
grupa od 19 do 49 godini so 63.6% i vozras-
nata grupa nad 50 godini so 27.3%. Vozras-
nata grupa pod edna godina be{e zastapena 
so 9.1%. Sepak ovie procentni razliki 
me|u vozrasnite i decata ne se statis-
ti~ki zna~ajni.  

Vo vrska so ovoj problem vo literaturata 
se utvrdeni ovie rezultati: 

In a retrospective analysis of 305 hospitalized pa-
tients with ABM in Great Britain (4), 53 patients 
(17.4%) received antimicrobial therapy prior to 
admittance and only one death occurred (1.9%). In 
the rest 252 patients who did not receive therapy 
prior to hospitalization, 30 patients (12%) died. 
This indicates that longer duration of symptoms 
prior to induction of therapy increases the risk of 
death. 

There were no possibilities to diagnose the etiology 
in our study, as a result of negative cultures of the 
cerebrospinal fluid, but other studies analyzing le-
thal outcome in correlation to the etiologic factor 
showed the below mentioned results: 

In a study discussed previously (1), death has been 
analyzed in relation to the causal agent. The high-
est death rate has been observed in children with 
meningitis caused by S.pneumoniae (15.3%), fol-
lowed by N.meningitidis (7.5%) and H.influenzae 
(3.8%). The highest death rate in adult patients 
with meningitis has been among those with 
S.pneumoniae and L.monocytogenes (21% and 
15% respectively), and the lowest in those with 
N.meningitidis (3%).  

Our study confirmed consequences in 14.7% of the 
patients: in 9.8% focal consequences (palsy, con-
vulsions, hydrocephalus), and in 4.9% hearing im-
pairment. This study did not include the intellec-
tual impairment consequences for it required 
longer follow up in order to have the correct diag-
nosis. The highest consequences rate was in the 
age group of 19-49, (63.6%) and the age group 
above 50 (27.3%). Children below 1 year of age 
showed a rate of 9.1%. Nevertheless, these percent 
differences between children and adults is not sta-
tistically different. 

Regarding this issue, the results from the literature 
show the following: 
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Vo prethodno navedeniot pregled od 4520 
deca (1), 83% od pre`iveanite potpolno 
ozdravele, a kaj ostanatite (16% vo raz-
vieni i 26% vo zemji vo razvoj) naj~esti 
sekveli bile: o{tetuvawe na sluhot 
10.5%, vklu~uvaj}i bilateralna te{ka 
ili mnogu te{ka nagluvost 5.1%; men-
talna retardacija 4.2%; spasticitet i/ili 
pareza 3.5%; konvulzii 4.2%. Vo studija 
od  493 vozrasni so ABM, kaj 28% se javile 
edna ili pove}e nevrolo{ki komplikacii 
(5-7). Tuka se vklu~eni i tranzitornite i 
permanentni komplikacii.  
Vo na{ata analiza od vkupniot broj na 
pacienti so pnevmokoken meningitis kaj 
60% se utvrdeni sekveli. Od druga strana 
pak 27.3%  od bolnite so sekveli meningi-
tisot bil predizvikan od S. pneumoniae.
Ovoj podatok i podatocite od literatura-
ta go izdvojuvaat pnevmokokniot meningi-
tis kako zna~aen rizik faktor za pojava 
na sekveli. Taka, vo studija od 180 deca so 
pnevmokoken meningitis, 32% od niv 
imale sredna do te{ka unilateralna ili 
bilateralna redukcija na sluhot i 24% 
imale drugi nevrolo{ki naru{uvawa (7). 
Iako ne postojat prospektivni studii (4) 
so koj }e se doka`e deka podolgoto traewe 
na simptomite pred hospitalizacijata 
pretstavuva rizik za pojava na sekveli, 
sepak op{to prifateno e misleweto deka 
odlo`enata antimikrobna terapija e eden 
od rizik-faktorite za lo{ ishod (pojava 
na sekveli i mortalitet). Rezultatite od 
na{ata studija poka`uvaat deka procen-
tot na bolnite so sekveli e najvisok kaj 
onie kaj koi simptomite traele pove}e od 
72 ~asa pred hospitalizacijata. Osnovni-
te klini~ki manifestacii–hipotenzija, 
naru{ena svest i konvulzii, isto taka 
pretstavuvaat rizik faktori za lo{ kli-
ni~ki ishod (smrt za vreme na hospital-
niot prestoj i nevrolo{ki sekveli pri 
otpu{taweto od bolnica) (8).  

In the previously discussed example in 4520 chil-
dren (1), 83% of those who survived showed com-
plete recovery, and the rest (16% in developed and 
26% in developing countries) showed con-
sequences, 10.5% of them having hearing impair-
ment (including bilateral severe or very severe 
deafness – 5.1%), mental retarding 4.2%, spastic 
impairment of palsy 3.5%, convulsions 4.2%. In a
study of 493 adults with bacterial meningitis, 28% 
showed one or more neurological complications 
(5-7). This included the transitory and permanent 
complications.  

60% out of the total number of patients with 
pneumococcal meningitis in our study exhibited 
consequences. On the other hand, in 27.3% of pa-
tients with consequences, the meningitis has been 
caused by S.pneumoniae. This fact, as well as data 
from literature point out to the meningitis caused 
by S.pneumoniae as a significant risk factor for 
consequences. In addition to this, in a study in-
cluding 180 children with pneumococcal meningi-
tis, 32% have had moderate to severe unilateral or 
bilateral hearing reduction, and 24% have had 
other neurological impairments (7).  

Although there is a lack of prospective studies (4) 
confirming that longer duration of symptoms prior 
to hospitalization could be a risk factor for conse-
quences, nevertheless, there is a general opinion 
that postponing of antimicrobial therapy could lead 
to worse outcome (occurrence of consequences and 
death). Our study results show that the highest rate 
of consequences have those patients having symp-
toms over 72 hours prior to hospitalization. The 
general clinical presentations, such as hypotension, 
impaired consciousness and convulsions are also 
risk factors for adverse outcome (death during hos-
pitalization and neurological consequences at dis-
charge) (8). 
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Vo na{ata studija od vkupnata zastape-
nost na sekvelite, 66.7% otpa|aat na fo-
kalnite (parezi 60%, plegii 10%, epilep-
sii 10%, hidrocefalus 20%), a ostanatite 
33.3% na audiolo{kite sekveli (razni 
stepeni na redukcija na sluhot). Postojat 
pove}e studii koi gi analizirale ovie 
sekveli na mnogu pogolemi primeroci od 
pove}e aspekti. Koj fokalen deficit }e 
se javi, zavisi od traeweto na bolesta 
pred tretmanot, vozrasta na pacientot i 
od pri~initelot. Na primer, vo edna stu-
dija 34% od decata so pnevmokoken menin-
gitis imale edno ili pove}e fokalni na-
ru{uvawa vo sporedba so 15% od decata so 
H. influnzae (9). Sli~ni podatoci se dobie-
ni i kaj vozrasnite. Od 119 pre`iveani, 
kaj 20% od niv po osum nedeli od priemot 
bil prisuten fokalen nevrolo{ki defi-
cit (7). Incidencijata bila pogolema kaj 
licata so pnevmokoken meningitis, za raz-
lika od meningokokniot meningitis kade 
e pomala (33 nasproti 11). 
Vo studija od 628 deca na u~ili{na voz-
rast, kaj 7% se javilo o{tetuvawe na slu-
hot (2). Drugi studii poka`ale deka o{te-
tuvaweto na sluhot e dva do tripati po-
~esto kaj decata so pnevmokoken meningi-
titis, otkolku kaj decata so meningokoken 
meningitis (10). Vo studija od 119 vozras-
ni so bakteriski meningitis, 12% imale 
o{tetuvawe na sluhot (7). Incidencijata 
bila pogolema kaj pacientite so S. Pneu-
moniae, potoa so Neisseria meningitidis (21 
nasproti 11). 

In our study, 66.7% of the total number of conse-
quences are of focal nature (palsy in 60%, plegic 
impairment in 10%, convulsions 10%, hydro-
cephalus 20%), and the rest 33.3% are result of 
hearing impairment. There are a large number of 
studies investigating these consequences in larger 
study populations and from various aspects. The 
type of focal impairment depends on the duration 
of disease prior to treatment, age of patient and 
causal agent. For example, in one of the studies, 
34% of children with pneumococcal meningitis 
have had one or more focal impairments compared 
to the 15% of children with H.influenzae (9). 
Similar results have been shown in adults as well. 
Out of 119 survived, 20% showed focal neurologi-
cal impairment 8 weeks after admittance (7). The 
incidence has been higher in patients with pneu-
mococcal meningitis compared to meningococcal 
meningitis, 33 versus 11, respectively. 

In a study of 628 school children, 7% of them 
showed hearing impairment (2). Other studies have 
shown that hearing impairment is two to three 
times more common in children with pneumococ-
cal meningitis compared to meningococcal (10). In 
a study of 119 adults with bacterial meningitis, 
12% had hearing impairment (7). The incidence 
has been higher in patients with S.pneumoniae, 
followed by Neisseria meningitidis (21 versus 11). 

   

Zaklu~ok Conclusion 
Faktori na rizik za pojava na sekveli se: 
vozrasta na pacientot, patogeniot pri~i-
nitel i odlo`enata antimikrobna terapi-
ja. Isto taka mo`e da se zaklu~i deka onie 
pacienti kaj koi po zavr{enoto lekuvawe 
e utvrdena sekvela ili onie bolni kaj koi 
postoi rizik za razvoj na docni sekveli 
treba da se upatat vo soodvetni ustanovi 
za dijagnosticirawe i rehabilitacija. 

Risk factors for consequences occurrence are: pa-

tient age, causal agent and postponing of antim-

icrobial therapy. It could be confirmed that patients 

presenting consequences after the end of the treat-

ment or those having risks of developing late con-

sequences, should be referred to adequate institu-

tions in terms of diagnosis and rehabilitation. 
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Voveduvaweto na vakcinacija protiv  H. 
influenzae vo redovniot kalendar na vakci-
nacija, zna~ajno }e ja namali incidencija-
ta na meningitisot od ovaa bakterija me|u 
detskata populacija, a so toa }e se prido-
nese i za namaluvawe na rizikot od pojava 
na sekveli. 

Implementing vaccinations against H.influenzae on 
a regular basis would significantly reduce the inci-
dence of meningitis caused by this agent within 
children’s population and therefore, contribute in 
risk reduction of consequences.  
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