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ABSTRACT

Background:-Despite the availability of potent antibiotics the mortality rate of Pyogenic Meningitis
(PM) remains significantly high in India. Clinical triad of head, fever and neck stiffness forms the
core presentation of PM. However, the reports on sensitivity of this clinical triad among PM patients
and association of various prognostic factors towards PM is not conclusive in the study population.
Aim:-The current study was aimed to assess the sensitivity of clinical triad and role of various
prognostic markers among PM subjects.
Materials and Methods:-The study was conducted at Sher-i-Kashmir Institute of Medical Science,
Srinagar from 2014-2016. All cases of acquired bacterial meningitis who fulfilled the inclusion
criteria were included in the study. In total 70 cases were recruited in the current study. Outcome of
cases was classified as unfavorable and favorable on the basis of Glasgow Scale. Glasgow outcome
scale (GOS) of 1-4 was classified as unfavorable and Glasgow Coma scale (GCS) of >14 as
favorable.
Results:-The majority of cases belonged to young and middle age groups (21-40 years) with 37±15.4
years as mean age of presentation. Headache 91.4 % and fever 87.1% were most common symptom.
Sensitivity of the triad of fever, neck stiffness and altered mental status was 45.7%. Focal
neurological deficit was found in 31.4% of cases while as cranial Nerve Palsy (CNP) was found in
19.8% of cases with cranial nerve 6 palsy being most prevalent. Altered mental status indicated by
GCS<14 was found in 60.5% of cases.
Higher counts in blood culture and CSF gram staining was positive in 7.1% of cases. Total leukocyte,
differential leukocyte counts and protein levels associated with unfavorable outcome in CSF were
statistically significant (P< 0.05).
Conclusion:-Acute PM is disease of young adults. Cases with GCS >14 has 0% unfavorable
outcome. CSF leucocyte count, Gram staining and culture has significant impact on the outcome of
patient with PM.

Copyright © 2017 Sheikh Nawaz et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION
Pyogenic meningitis (PM) remains a major cause of mortality
and long term neurological deficits worldwide. In spite of the
recent management of acute bacterial meningitis, the mortality
rate remains significantly high, particularly in developing
countries (1-4). There is need for periodic review of bacterial
meningitis globally since the pathogens responsible for
infection vary with time, geography and patient’s age (3, 5).
Most epidemiological data from developed world have
reported, Haemophilusinfluenzae, Streptococcus pneumoniae,
Neisseria meningitidesas the three most common pathogens
responsible for acute pyogenic meningitis (6, 7), although the
frequency of gram negative bacteria has increased over time
(8). Mortality is 3 to 7% for meningitis due to H. influenza, N
meningitides and 20% for S. Pneumonia (9). However, in some

studies, mortality due to H. influenza has decreased due to
decrease in incidence of H. influenza meningitis (10-12).
Predisposing factors for acute bacterial meningitis include
otitis media, sinusitis pneumonia, and endocarditis, head
injury, neurological procedures, immune deficiency as HIV,
infection, diabetes mellitus, alcoholism, Cerebrospinal Fluid
(CSF) leak and low score on Glasgow coma scale (GCS)
(13, 14).
PM can present as either acute illness that progresses rapidly in
a few hours or as a sub-acute infection that progresses over
several days. The sensitivity of classic triad of fever, neck
stiffness and altered mental status is low but almost all patients
present with two of four symptoms of headache, fever, neck
stiffness and altered mental status (15). Other clinical features
which will be present are rash in meningococcal meningitis,
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focal neurological deficit (33%), cranial nerve palsy (CNP) of
3rd , 4th , 6thaphasia, hemi paresis, papilledema (16). Alteration
in mental status occurs in 69% of patient and can vary from
lethargy to coma (17). Seizures occur as a part of initial
presentation of bacterial meningitis or during the course of
illness in 20-40% of patients (3). Nuchal rigidity occurs in
70% of adult cases of bacterial meningitis (18, 19).
Blood tests for markers of inflammation such as complete
blood count, blood cultures and C-reactive protein are the
common and routine test for diagnosing a suspected subject for
meningitis (14). The most important test in identifying or
ruling out meningitis is analysis of raised intracranial pressure
or a mass lesion, for which a computed tomography (CT) or
magnetic resonance imaging (MRI) scan is recommended
(20, 21).
Bacterial meningitis remains one of the major neurological
problems in Kashmir particularly among adults. Despite the
availability of potent antibiotics the mortality rate remains
significantly high. Clinical triad of head, fever and neck
stiffness forms the core presentation of PM. However, the
reports on sensitivity of this clinical triad among PM patients
and association of various prognostic factors towards PM is
not conclusive in the study population.
Therefore, the current study is warranted in this part of the
world to determine the clinical and prognostic markers of PM.

MATERIAL AND METHODS
The study was a prospective observational and hospital based
study. It was conducted at Sher-i-Kashmir Institute of Medical
Science (SKIMS), Srinagar from Aug.2014 to Jul.2016in the
Department of Neurology. The study protocol was approved
by the Institution alethics committee of Sheri Kashmir Institute
of Medical Sciences (SKIMS), Srinagar. Similarly, the written
and verbal consent was obtained from the study subjects.
All cases of community acquired bacterial meningitis (CABM)
with age more than 15 years, presenting with symptoms and
signs of meningitis who fulfilled the inclusion criteria were
included in the study. After fulfilling the inclusion criteria 70
subjects with PM were taken for the current study. Various
clinical, laboratory and radiological parameters were assessed.
In the current study commutated tomography (CT) was done in
all cases, however, magnetic resonance imaging (MRI) was
done only for those subjects were the etiology could not be
revealed by CT. All the cases were clinically assessed at the
time of admission and discharge.
Inclusion criteria of patients: All the patients fulfilled the
following criteria’s were considered as cases of PM. Presence
of any two of the below mentioned criteria’s were also
considered as subjects.






Fever, headache, neck stiffness, vomiting, altered
sensorium, focal neurological deficit.
CSF analysis: turbid in gross appearance, peliocytosis
with cells mostly neutrophils, >100 cells/mm3, protein
>45mg/dl, sugar <40 mg/dl or <40% of blood sugar,
serum glucose ratio <(0.4).
Demonstration of bacterial agent in gram staining with
clinical features of meningeal inflammation.
Demonstration of pathogen in CSF, with history of
acute disease and clinical findings of meningeal
inflammation or.



Demonstration of bacterial pathogen in blood culture,
history of acute disease with features of meningeal
inflammation.

Exclusion criteria: The main exclusion criteria for subject
selection in our study were:






Subjects with <16 yearsage
Nosocomial or hospital acquired meningitis
Tubercular not meeting the above diagnostic criteria.
Fungal, viral and other causes of meningitis.
Subjects who refused to participate.

After taking care of inclusion and exclusion criteria, 70
subjects were finally included in the current study
Outcome of cases
All patients underwent neurological examination at discharge
and outcome was classified as unfavorable and favorable on
the basis of Glasgow Scale. Glasgow outcome scale (GOS) of
1-4 is unfavorable and 5 are favorable. Similarly, Glasgow
Coma scale (GCS) of >14 was considered favorable (22).
In our study, CSF analysis was an important diagnostic aid.
Lumber puncture was performed in all patients, interval
between admission and lumber puncture was not recorded.
CSF was sent for analysis and was analyzed for total
leucocytes count, differential leucocytes count, sugar level,
protein concentration CSF was also sent for Gram staining and
culture during our study.
Score: All patients underwent neurological examination at
discharge and outcome was classified as unfavorable and
favorable on the basis of well validated instrument with good
inter observer agreement i.e.by GOS and GCS.
Score
1.
2.
3.
4.
5.

Indicates deaths.
Vegetative state (unable to interact with
environment).
Severe disability (unable to live independent).
Moderate disability (living independent but unable to
return to work).
Mild or no disability.

Statistical Analysis:-All the statistical analysis were done
using Stata software, version 12 (StataCorp., College Station,
TX, USA). The data collected are presented as percentage
incidence or mean ± standard deviation. The data association
and difference in means were analyzed using Person’s Chisquare test. Two-sided P-values <0.05 were considered as
statistically significant.

RESULTS
Age and gender wise distribution of subjects is presented in
Table1. The majority of cases belonged to young and middle
age groups (21 to 40 years). The mean age of presentation was
37±15.4 years and males slightly outnumbered females. Out of
these 41 cases (58.6%) were males and 29 (41.4%) were
females with male: female ratio of 1.4:1 (P= 0.501).
General characteristics of the study participants with PM are
represented in Table2. Most common symptom was headache
64 (91.4%) followed by fever 61 (87.1%). Neck stiffness was
found in 81.4%. Altered mental status was found in 60% of
cases. Sensitivity of triad of fever, neck stiffness and altered
mental status was noted in 32 (45.7%) of participants.
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Table4 Clinical parameters of the pyogenic meningitis in
study subjects

Table1 Age and gender distribution of the studied subjects
Age (Yrs.)
Mean ±SD
16-20
21 to 30
31 to 40
41 to 50
>50

Male N (%) FemaleN (%) Total N (%)
38.0±17.0
35.5±13.0
37.0±15.4
07 (17.1)
04 (13.8)
11 (15.7)
10 (24.4)
06 (20.7)
16 (22.9)
08 (19.5)
10 (34.5)
18 (25.7)
05(12.2)
05 (17.2)
10 (25.7)
11(26.8)
04 (13.8)
15 (21.4)

Pvalue

0.501

Seizures were found in 12.8% of cases. 31.4% of patient’s
showed
focal
neurologic
deficit
on
admission
(Hemiparesis=18.6%; monoparesis= 7.1% and dysphasia
=5.7%).CNP was found in 11(19.8%) of cases with 6thCNP
(5.7%) as most common followed by combination of 3rd, 4th,
and 6thCNP in 2.9%. Isolated 8thCNP was found in 1.4% of
cases (Table 2).
Table 2 General characteristics of studied subjects with
pyogenic meningitis (2014-16).
N
Variable
Common symptom
Fever
61
Neck Stiffness
57
Altered Mental Status
42
Headache
64
Fever+ neck stiffness
32
+altered mental status
2 of 4
68
Vomiting
40
Seizures
09
Focal Neurological deficit
Hemiparesis
13
Monoparesis
05
Dysphasia
04
Cranial Nerve Palsy
6th
04
8th
01
3th
02
4th
02
3th + 4th +6th
02

%age
87.1
81.4
60.0
91.4
45.7

%

Mean + SD
1
2
3
4

42
60.0
28
40.0
13.5+ 1.4
(10,15)
GOS
6
8.6
0
0
3
4.3
4
5.7

7.1
7.1
7.1

Table 5 Comparison of outcome of cases with relation to
different parameters
Outcome
Favorable (SD) Unfavorable(SD) P value
9.7 + 3.8
15.7±2.4
0.000
71.9±11.5
85.7±4.6
0.002
124.0 + 17.0
123.3+ 27.9
0.987
610.6 + 497.8
1307.1+596.7
0.001
81.2+ 11.3
94.3 + 2.8
0.003
33.5 + 5.5
29.7+ 6.6
0.095
70.0±19.2
88.1+ 25.3
0.025

Variable

18.6
7.1
5.7

CSF
(TLC)

5.7
1.4
2.9
2.9
2.9

CSF
(DLC)
CSF
(Sugar)
CSF
(Protein)

GCS at Admission
<14
>14
Positive
Negative

0.024

Positive
Negative
Positive
Negative
100 to 200
201 to 500
501 to 1000
>1000

GCS= Glasgow comma Scale; GOC= Glasgow outcome scale; Chi-square test was
used to calculate the P-Value

Table4 and Table 5 represent the clinical parameters of
subjects and their outcome on the basis of their favorable and
unfavorable association with PM. Blood culture, CSF gram
staining and CSF culture positive was present in 7.1%
participating subjects.
Comparison of outcome of cases with relation to different
parametersis presented in Table5. Higher counts in blood were
significantly associated with unfavorable outcome (p<0. 01).
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Number
100 to 200
201 to 500
501 to 1000
>1000
50 to 80
81 to 90
>90
<20
20 to 40
>40
45 to 100
100 to 500

%age
12.9
35.7
32.9
18.6
32.9
41.4
25.7
2.9
90.0
7.1
85.7
14.3

Table 7 Relations of PM parameters with GCS at
admission with outcome

P value

GCS
<14
>14

%age

Table 6 Frequency distribution of various CSF
Parameters

97.1
57.14
12.8

Table 3 Glasgow comma and outcome scale at admission
among the studied subjects
N

Mean/N (SD)
10.3 +4.1
73.3 + 11.7
26.7 + 11.7
141.2 + 52.0
123.9 + 18.1
71.8 + 20.4
05
05
05

TLC = total leukocyte count; DLC =differential leukocyte count; CSF=
cerebrospinal spinal fluid

Parameters
TLC (blood)
DLC
Blood Sugar
CSF (TLC)
CSF (DLC)
CSF (Sugar)
CSF (Protein)

Altered mental status indicated by GCS< 14 was found in
60.5% of cases. 57 cases recovered fully at discharge with
GOS score of 5. At discharge, 10% of cases (7/70) were
having unfavorable outcome with 4 cases having moderate
disability with GOS score of 4 and 3 (Table3).

Glasgow
scale

Parameters
TLC
DLC
Platelet
Blood Sugar
CSF (Protein)
CSF (sugar)
Blood Culture
CSF (gram staining)
CSF (Culture)

50 to 80
81 to 90
>90
< 20
20 to 40
>40
45 to 100
100 to 500

Favorable
83.3
100.0
Blood culture
40.0
93.8
CSF Gram staining
20.0
95.4
CSF Culture
20.0
95.4
CSF TLC
100.0
96.0
91.3
69.2
CSF DLC – P
100.0
96.6
66.7
CSF sugar
50.0
92.1
80.0
CSF protein
93.3
70.0

Unfavorable
16.7
0.0
60.0
6.2
80.0
4.6
80.0
4.6
0.0
4.0
8.7
30.8
0.0
3.4
33.3
50.0
7.9
20.0
6.7
30.0
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Higher % age of neutrophils was associated with higher
chances of unfavorable outcome with p=<0. 01. Neither, blood
sugar nor sugar levels in CSF could reach the statistical
significant value (P>0.05).
Total leukocyte count (TLC) and differential leukocyte count
(DLC) in CSF, which was associated with unfavorable
outcome was statistically significant (p<0.01). Similarly,
unfavorable CSF protein levels were statistically significant
among PM patients (P= 0.025).

cases Gram Negative organism was isolated. The same was
true with Gram staining, same 03 cases were reported to have
shown Gram positive organism (streptococcus pneumonia)
while other 02 have shown gram negative organism (klebsella
pneumonia and E. coli). Others have not shown any organism,
thus correlation between Gram staining and culture was found
to be 100% (Table8).

Table 8 Univariate analysis of predictors of mortality of acute bacterial meningitis
Variable

Age (Yr)

Gender
Triad
GCS at admission
CNP
Blood culture
CSF (Gram
staining)
CSF (culture)

16< 20
21 to 30
31 to 40
41 to 50
> 50
mean + SD
Male
Female
Present
Absent
< 14
> 14
Present
Absent
Absent
Positive
Negative
Positive
Negative
Positive
Negative

Outcome
Favorable
n
%age
11
100.0
16
100.0
17
94.4
10
100.0
09
60.0
34.5 + 13.6 (17, 65)
36
87.8
27
93.1
27
84.4
36
94.736
35
83.3
28
100.0
06
83.4
57
90.5
7
70.0
2
40.0
61
93.8
1
20.0
62
95.4
1
20.0
62
95.4

The details of CSF among the study participants is given in
Table6.CSF leucocytes count was found to have significant
prognostic correlation with the outcome (P = <0.01) out of
12.9% cases, who had CSF cell count between 100-200,
favorable outcome was found in 100% of cases, while out of
35.7% of cases, who had cell count between 200-500, only 4%
has unfavorable outcome 18.6% of cases had cell count above
1000, among these 30.8% had unfavorable outcome. Most
common cells in CSF were neutrophils. Higher the percentage
of neutrophils, higher the %age of unfavorable outcome.
32.9% of cases had neutrophils in the range of 50 - 80%,
41.4% had 81- 90% and 25.7% of cases had neutrophils
greater than 90% cases with neutrophils in the range of 5080% unfavorable outcome was found in 0% of cases.
CSF protein was found to have statically significant value with
the outcome.
Relations of PM parameters with GCS at admission with
outcome among study subjects is provided in Table7.
Cases with CSF protein concentration >100 mg/dl, 30% had
unfavorable outcome while cases with protein concentration <
100 mg/dl, unfavorable outcome was found in only 6.7 % of
cases.CSF sugar has also prognostic correlation with outcome
but does not reach the statistically significant value. Cases with
sugar concentration < 20 mg/dl unfavorable outcome was
found in 50 of cases with sugar concentration between 20 -40
mg/dl, unfavorable outcome was found in 7.9% of cases only.
CSF Gram staining and culture: Out of 70 cases, blood
culture was positive in only 5 cases. Most common organism
found was streptococcus pneumonia and was isolated in 3
cases (60%).While in one case, klebsella pneumonia was
isolated and in another E. coli was found. Thus in 40% of

Unfavorable
n
%age
0
0.0
0
0.0
1
5.6
0
0.0
6
40.0
59.4 + 12.7 (33,70)
05
12.2
02
6.9
05
15.6
02
5.26
07
16.7
00
0.0
01
16.6
6
9.5
3
30.0
3
60.0
4
6.2
4
80.0
3
4.6
4
80.0
3
4.6

P value

0.00

0.470
0.153
0.024

0.735
0.000
0.000
0.000

DISCUSSION
In our study, a total number of 70 cases with a diagnosis of
CABM were registered. Males slightly outnumbered females
with ratio of male: females = 1.4:1. Majority of cases were in
the age group of 21-40 years. The median age of presentation
for males was 35 years. This age and sex distribution of our
cases was in accordance to previous studies (11, 23).
In our study classic symptom and signs of bacterial meningitis
were present in a large proportion of cases. Fever, neck
stiffness, altered mental status individually and the triad of
fever, neck stiffness and altered mental status in combination
was noted in maximum number of cases in the current study
which was completely in agreement with previous reports
(15, 17). In the current study we noted that triad of fever, neck
stiffness and altered mental status was more likely to be
present with culture positive meningitis. These results are in
compliance to those observed by van de beek et al and other
studies (17, 24, 25). In their study triad of fever was present in
only 44% of cases; however 95% had at least two of the four
symptoms of headache, fever neck stiffness and altered mental
status.
On admission patient’s focal neurologic deficit clinical
symptoms were same as observed previously (26), similarly
CNP of 3rd, 4th, 6thand8thnerve noted in the study subjects is
repeated elsewhere (27, 28). The mental status of the
participating subjects was described as GCS and GOS scale as
observed in previous reports (29-31).
Similar to earlier studies, we observed significant prognostic
correlation between CSF leucocytes count, protein and sugar
levels with the patient outcome (P = <0.01) (32-34).
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The result regarding Gram staining and culture were not
consistent with the most of the studies conducted in developed
countries where the isolation rate was high (35). Abdeldaim
GM et al conducted a study in which they reported maximum
isolation of streptococcus pneumonia from cerebrospinal fluid
and blood cultures (9). Similarly studies conducted in India
showed variable isolation rate. Study conducted by R. Mani et
al reported isolation rate of 73.8% with streptococcus
pneumoniae as the predominant pathogen in 61.8% of cases
followed by Haemophillus influenza and Neisseria
meningitides accounting for 1.8% and 1% respectively(36).
Another study from A. Sonavane et al reported isolation rate
of 0.55% with pseudomonas aeruginosa as the predominant
organism (23.25%) followed by Klebsella, Acinetobacter
species (37, 38). In our study positive Gram staining and
culture had direct relation with the outcome. Among 5 cases,
which were culture positive, 4 expired while 1 survived with
mild disability at discharge i.e., 80% culture positive cases
were having unfavorable outcome and 20% have favorable
outcome.
The low sample size and empirical antibiotic therapy in some
patients before CSF examination was the main limitation of
our study however to the best of our knowledge the study was
first of its kind in our tertiary care hospital among PM patients.

7.

8.

9.

10.

CONCLUSION

From this study, we concluded that sensitivity of triad of fever,
neck stiffness and altered mental status was low as 45.7%.
The factors which have prognostic implication included GCS
at admission less than 14, age above 50 years, Higher CSF
leukocyte count, Positive CSF gram staining and culture.

References
1.

2.

3.

4.

5.

6.

11.

12.

Perdomo-Celis FT, M. A. Ostos, H. Gutierrez-Achury,
J. Molano, V. Duran, L. F. Gonzalez, G. Narvaez, C. F.
Patterns of Local and Systemic Cytokines in Bacterial
Meningitis and its Relation with Severity and LongTerm Sequelae. Biomarker insights. 2015;10:125-31.
Epub 2015/12/31.
Lien CY, Huang CR, Tsai WC, Hsu CW, Tsai NW,
Chang CC, et al. Epidemiologic trend of adult bacterial
meningitis in southern Taiwan (2006-2015). Journal of
clinical neuroscience : official journal of the
Neurosurgical Society of Australasia. 2017. Epub
2017/03/28.
Kuti BP, Bello EO, Jegede TO, Olubosede O.
Epidemiological, clinical and prognostic profile of
childhood acute bacterial meningitis in a resource poor
setting. Journal of neurosciences in rural practice.
2015;6(4):549-57. Epub 2016/01/12.
Brouwer MC, van Samkar A, van de Beek D. Author
response: Zoonotic bacterial meningitis in human
adults.
Neurology.
2017;88(13):1295-6.
Epub
2017/03/30.
Khumalo J, Nicol M, Hardie D, Muloiwa R, Mteshana
P, Bamford C. Diagnostic accuracy of two multiplex
real-time polymerase chain reaction assays for the
diagnosis of meningitis in children in a resource-limited
setting. PloS one. 2017;12(3):e0173948. Epub
2017/03/28.
McIntyre PB OBK, Greenwood B et-al. . Effect of
vaccines on bacterial meningitis worldwide. Lancet
(London, England). 2012;380(9854):1703-11.

2060

13.

14.

15.

16.

17.

18.

Adriani KS BM, van de Beek D. Risk factors for
community-acquired bacterial meningitis in adults. Neth
J Med.73(2):53-60.
Acevedo-Mendoza WF, Buitrago Gomez DP,
Atehortua-Otero MA, Paez MA, Jimenez-Rincon M,
Lagos-Grisales GJ, et al. Influence of socio-economic
inequality measured by the Gini coefficient on
meningitis incidence caused by Mycobacterium
tuberculosis and Haemophilus influenzae in Colombia,
2008-2011. Le infezioni in medicina : rivista periodica
di eziologia, epidemiologia, diagnostica, clinica e
terapia delle patologie infettive. 2017;25(1):8-12. Epub
2017/03/30.
Abdeldaim GM, Stralin K, Korsgaard J, Blomberg J,
Welinder-Olsson C,
Herrmann B. Multiplex
quantitative PCR for detection of lower respiratory tract
infection and meningitis caused by Streptococcus
pneumoniae, Haemophilus influenzae and Neisseria
meningitidis. BMC microbiology. 2010;10:310. Epub
2010/12/07.
Mudhune S, Wamae M. Report on invasive disease and
meningitis due to Haemophilus influenzae and
Streptococcus pneumonia from the Network for
Surveillance of Pneumococcal Disease in the East
African Region. Clinical infectious diseases : an official
publication of the Infectious Diseases Society of
America. 2009;48 Suppl 2:S147-52. Epub 2009/02/24.
Varon E. [Epidemiology of acute bacterial meningitis in
adult patients in France]. Medecine et maladies
infectieuses. 2009;39(7-8):432-44. Epub 2009/04/28.
Actualisation de l'epidemiologie des meningites
bacteriennes aigues chez l'adulte en France.
Grandgirard D, Gaumann R, Coulibaly B, Dangy JP,
Sie A, Junghanss T, et al. The causative pathogen
determines the inflammatory profile in cerebrospinal
fluid and outcome in patients with bacterial meningitis.
Mediators of inflammation. 2013;2013:312476. Epub
2013/07/19.
Teasdale G, Jennett B. Assessment of coma and
impaired consciousness. A practical scale. Lancet
(London,
England).
1974;2(7872):81-4.
Epub
1974/07/13.
Curtis MTaN. Epidemiology, Etiology, Pathogenesis,
and Diagnosis of Recurrent Bacterial Meningitis. Clinal
Microbiology Reviews. 2008;21(3):519-37.
Pagliano P, Ascione T, Boccia G, De Caro F, Esposito
S. Listeria monocytogenes meningitis in the elderly:
epidemiological, clinical and therapeutic findings. Le
infezioni in medicina : rivista periodica di eziologia,
epidemiologia, diagnostica, clinica e terapia delle
patologie
infettive.
2016;24(2):105-11.
Epub
2016/07/02.
Adriani KS, D. van de Beek, M. C. Brouwer, L.
Spanjaard, and J. de Gans. Community-acquired
recurrent bacterial meningitis in adults. Clin Infect Dis.
2007;45:e46-e51.
van de Beek D, de Gans J, Spanjaard L, Weisfelt M,
Reitsma JB, Vermeulen M. Clinical features and
prognostic factors in adults with bacterial meningitis.
The
New
England
journal
of
medicine.
2004;351(18):1849-59. Epub 2004/10/29.
Durand ML, Calderwood SB, Weber DJ, Miller SI,
Southwick FS, Caviness Jr VS, et al. Acute Bacterial

International Journal Of Current Medical And Pharmaceutical Research, Vol. 3, Issue, 07, pp. 2056-2061, July, 2017

19.

20.

21.

22.

23.

24.

25.

26.

27.

Meningitis in Adults--A Review of 493 Episodes. New
England Journal of Medicine. 1993;328(1):21-8.
Nakao JH, Jafri FN, Shah K, Newman DH. Jolt
accentuation of headache and other clinical signs: poor
predictors of meningitis in adults. The American journal
of emergency medicine. 2014;32(1):24-8. Epub
2013/10/22.
Hagiwara A, Warntjes M, Hori M, Andica C, Nakazawa
M, Kumamaru KK, et al. SyMRI of the Brain: Rapid
Quantification of Relaxation Rates and Proton Density,
With Synthetic MRI, Automatic Brain Segmentation,
and Myelin Measurement. Investigative radiology.
2017. Epub 2017/03/04.
Boulahri T, Taous A, Berri MA, Traibi I, Rouimi A.
[Multiple meningeal and cerebral involvement revealing
multifocal tuberculosis in an immunocompetent
patient]. The Pan African medical journal. 2016;25:231.
Epub 2017/03/16. Atteinte cerebro-meningee multiple
revelant une Tuberculose multifocale chez un
immunocompetent.
Won SY, Dubinski D, Herrmann E, Cuca C, Strzelczyk
A, Seifert V, et al. Epileptic Seizures in Patients
Following Surgical Treatment of Acute Subdural
Hematoma-Incidence, Risk Factors, Patient Outcome,
and Development of New Scoring System for
Prophylactic Antiepileptic Treatment (GATE-24 score).
World
neurosurgery.
2017;101:416-24.
Epub
2017/02/19.
P. V. Borade SJH, W. A. Bennishirur, S. M. Mulje.
Study of Morbidity and Mortality Pattern of Cases of
Meningitis Admitted in Tertiary Health Care Centre in
India. International Journal of Recent Trends in Science
And Technology 2014;10(2):213-7.
24.Dias SP, Brouwer MC, Bijlsma MW, van der Ende
A, van de Beek D. Sex-based differences in
pneumococcal serotype distribution in adults with
pneumococcal meningitis. The Journal of infection.
2016;73(6):616-9. Epub 2016/08/29.
Bijlsma MW, Brouwer MC, Kasanmoentalib ES, Kloek
AT, Lucas MJ, Tanck MW, et al. Community-acquired
bacterial meningitis in adults in the Netherlands, 200614: a prospective cohort study. The Lancet Infectious
diseases. 2016;16(3):339-47. Epub 2015/12/15.
Bijlsma MW, Brouwer MC, Bossuyt PM, Heymans
MW, van der Ende A, Tanck MW, et al. Risk scores for
outcome in bacterial meningitis: Systematic review and
external validation study. The Journal of infection.
2016;73(5):393-401. Epub 2016/08/16.
Yadegari S, Ghorbani A, Miri SR, Abdollahi M,
Rostami M. Clinical features, risk factors, and outcome
of cerebral venous thrombosis in Tehran, Iran. Journal
of neurosciences in rural practice. 2016;7(4):554-8.
Epub 2016/10/04.

28. Mubbashir Shariff E, Alhameed M. Multiple cranial
neuropathies in cerebral venous sinus thrombosis.
Oxford medical case reports. 2014;2014(2):21-3. Epub
2015/05/20.
29. Gujjar AR, Jacob PC, Nandhagopal R, Ganguly SS,
Obaidy A, Al-Asmi AR. Full Outline of
UnResponsiveness score and Glasgow Coma Scale in
medical patients with altered sensorium: interrater
reliability and relation to outcome. Journal of critical
care. 2013;28(3):316 e1-8. Epub 2012/08/14.
30. Zadravecz FJ, Tien L, Robertson-Dick BJ, Yuen TC,
Twu NM, Churpek MM, et al. Comparison of mentalstatus scales for predicting mortality on the general
wards. Journal of hospital medicine. 2015;10(10):65863. Epub 2015/09/17.
31. Alva-Rodriguez D, de los Angeles Lazo M, LozaHerrera JD, Malaga G. [Three-month life prognosis and
associated factors in patients with altered mental status
admimtted to the emergency room of a national hospital
in Peru]. Revista peruana de medicina experimental y
salud publica. 2014;31(3):480-6. Epub 2014/11/25.
Pronostico de vida a tres meses y factores asociados de
pacientes con alteracion del estado mental en
emergencia de medicina de un hospital nacional en
Peru.
32. Lindquist L, Linne T, Hansson L-O, Kalin M, Axlesson
G. Value of cerebrospinal fluid analysis in the
differential diagnosis of meningitis: a study in 710
patients with suspected central nervous system
infection. European Journal of Clinical Microbiology
and Infectious Diseases. 1988;7(3):374-80.
33. Spanos A, Harrell FE, Durack DT. Differential
diagnosis of acute meningitis: an analysis of the
predictive value of initial observations. Jama.
1989;262(19):2700-7.
34. Sormunen P, Kallio MJ, Kilpi T, Peltola H. C-reactive
protein is useful in distinguishing Gram stain–negative
bacterial meningitis from viral meningitis in children.
The Journal of pediatrics. 1999;134(6):725-9.
35. Menon S, Gupta HR, Sequeira R, Chavan S, Gholape D,
Amandeep S, et al. Rhodotorula glutinis meningitis: a
case report and review of literature. Mycoses.
2014;57(7):447-51. Epub 2014/03/05.
36. Mani R, Pradhan S, Nagarathna S, Wasiulla R,
Chandramuki A. Bacteriological profile of community
acquired acute bacterial meningitis: a ten-year
retrospective study in a tertiary neurocare centre in
South India. Indian journal of medical microbiology.
2007;25(2):108.
37. Viallon A, Zeni F, Lambert C, Pozzetto B, Tardy B,
Venet C, et al. High sensitivity and specificity of serum
procalcitonin levels in adults with bacterial meningitis.
Clinical infectious diseases. 1999;28(6):1310-6.
38. Sonavane A, Baradkar V, Mathur M. Bacteriological
profile of pyogenic meningitis in adults. Bombay Hosp
J. 2008;50(3):452-5.

*******

2061

