The Predictive Diagnostic and Prognostic Cut-off Values
for Interleukin 8 in Patients with Meningitis in Egypt

Mosaad M., MD “2" Shedid M., MD* Soliman N., MD' Abdou M., MD?

Amal F., MD * and Gaber M. MBBCh *

1- Department of Endemic and Infectious diseases, Faculty of Medicine, Suez
Canal University, Ismailia, Egypt.

2- Department of Internal Medicine, Taibah University, Aimadinah
Almunawwarah.

3- Department of Internal Medicine, Faculty of Medicine, Suez Canal University,
Ismailia, Egypt.

4- Department of Clinical Pathology, Faculty of Medicine, Suez Canal University,
Ismailia, Egypt.

*Corresponding author at: department of internal medicine, faculty of medicine,
Taibah University, Almadinah AlImunawwarah. Tel. +966547069741. E-mail:
mohmosad4@yahoo.com

Abstract

Objectives: This work was done to detect the best cut-off valioe IL-8 to diagnose
CNS infections (meningitis and meningio-enceplsllitio differentiate septic from
aseptic types, and to predict mortality.

Methods: A case- control series design was chosen, wherpadignts who were

diagnosed clinically as having meningitis and 48toa subjects were subjected for
lumbar puncture and their cerebrospinal fluids wetamined physically, chemically,
cytologically, and bacteriologically; besides thevdl of interleukin 8 (IL-8) was

determined and compared for both groups.

Results: the mean value of IL-8 was 75.8 + 89.1 in casesig@ompared to 26.2 +
18.0 in the control group which was highly statialiy significant; its best significant
cut off value for detection of CNS infection (megitis or meningio-encephalitis) is
44 ng/ml, while the best significant cut off valieediagnose septic meningitis was 50
with sensitivity of 52% and specificity of 82.35%he mortality in our cases was
16.6%, and IL-8 best significant cut off value tetett this mortality was140 with
sensitivity of 100% and specificity of 89.47% witkie likelihood ratio 9.5.

Conclusions: IL-8 in CSF is a valid good significant markerdiagnose the infection,
differentiate septic from aseptic types besidestimvn parameters, and more over it
significantly predicts mortality in cases with megitis and meningio-encephalitis.
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I ntroduction:

Meningitis which is a potentially fatal diseasenstitute a prevalent
common health problem in Egypt and other develomiogntries™™; it
can cause high fatality rate, especially those exhus/ bacterial types,
and frequently leave about one third of the victimgh permanent
neurological deficit ©®. However, though the recent advances in
diagnosis and medical care, we still depend onicainsuspicion, and
routine cerebrospinal fluid (CSF) in diagnosing mgris and
encephalitis”® especially with the low culture yield in septic mgitis
and lack of supplies for viral isolation or deteatin aseptic type®. The
inflammation in the central nervous system (CNS)ingiated and
maintained by several cytokines; The inflammatagaades started with
the release of Interleukin 1 and tumor necrosisofac(TNF) from the
astroglias, endothelial cells and monocytes inGNS ), this will lead to
transient and rapid expression of adhesion molemuigne surfaces of the
endotheliumas intercellularadhesion molecules (ICAM) and CD62
followed by migration of the neutrophils to theeadfed sites, where they
release plateleactivating factor, leukotrienes, prostaglandingl amxic
oxygen species. The persistent activation of thatraphils at the
inflamed sites depends on some mediators as TNB, IL-6, and IL-1.
IL-8 is produced mainly by the vascular endotheliand monocytes in
response to stimulation with bacterial lipopolysdstdes and released in
the CSF and bloo#?: it increases the expression of the integrin on
neutrophils to switch the early selectin adhesmthe integrin-mediated
adherence of neutrophils to vascular endotheffdnSo IL-8 has linked
by septic meningitis in some research&?, but its use in the diagnosis
is not settled in the guidelines, especially whénical and CSF exam
can't differentiate septic from aseptic types; nmwrer the role of IL-8 in
predicting the mortality in cases of meningitisaify, need to be clarified.

Aim of thework:

This work was done to detect the best cut-off valiee [L-8 to diagnose
CNS infections (meningitis and meningio-enceplslitto differentiate
septic from aseptic types, and to predict mortality



M ethods:

Study design and place: A case- control series design was chosen, in 2
hospitals (Fever Hospital and Ismailia General Hafpin Ismailia,
Egypt, during the period from April 2013 to Octol2814

Study population: The study population were categorized into 2 grpups
Group (1): Consecutive 42 patients with meningiéisd meningo-
encephalitis admitted to the fever hospital, andupr(2): 42matched
individuals for of the same age and sex with no meningitis my a
evidence of infections, and underlying spinal dmest for different
elective surgical maneuvers in Ismailia Generalgitabas control group
(as it was not ethical to obtain lumbar punctucerfmormal subjects).
Inclusion criteria: all patients admitted to the hospital with clinical
evidence of meningiti€xclusion criteria: we excluded all the cases that
may have abnormal immune response as it may akdetels ofL-8 as

1- Immuno-compromized patients. 2- history of diabe 3- HIV
infection. 4- patients under treatment by immunppsassing drugs or
corticosteroids. 5- Patients with history of autumune diseases. 6-
Patients with history of chronic inflammation’s. Doubtful or not proven
cases for meningitis.

Diagnosis of patients. All the patients who fulfilled our criteria and
clinically diagnosed as having meningitis or memngncephalitis were
subjected to lumbar puncture under complete asepinclitions before
starting antibiotics therapy, and examined as vaito

A- Physical examination: CSF was turbid with high tension in septic
meningitis while in aseptic meningitis it was clearslightly turbid®. -
Chemical examination: The levels of proteins and glucose were assessed,;
Proteins were markedly increased in septic menm@iormal level 15-
40 mg /dl) while in aseptic meningitis, were slighincreased, while
glucose level was reduced in septic meningitis ri@rlevel 40-79 mg
/dl) ®®). c- Cytological examination: In septic meningitis the number of cells
were increased and mainly polymorphs but in asepiningitis the
number of cells didn't not exceed 1000 /ml, andnigdiymphocytes*”.

D- Bacteriological examination: Cultures made on blood and chocolate agar
and incubated aerobically and at 5-10% CO2 Atmosgitfe'®




E- Interleukin-8: IL — 8 level was measured in the cerebrospinalflu
(CSF) using enzyme — linked immune assay. The disined from
Cloud-Clone Corp Company in United States, usingllof CSF for
group (1) and 0.5 ml for group (&Y.

Statistical analysis: Data were statistically analysed by using Statistical Package
for Social Sciences (SPSS) version 17. Unpaireést and Mann-
Whitney U test were used. Correlations betweeneddfit parameters
were done using Spearman rank correlation coefficie-value < 0.01
was considered significant. All data are expressasl meant
SD.Tabulation and graphical representation of datre done as
required.

Ethical considerations. This study was approved by the ethical committee

in the Faculty of Medicine, Suez Canal Universigypt.
Results:

The total number studied was 84 subjects, disetbunto two groups;
group 1 represents 42 patients with meningitismedingio-encephalitis,
and group 2 represents 42 matched control subjetiie(1) shows that
the mean age of the study group (Mean = SD) wa@228.14.1, and in
control group was 22.6 + 13.6years, most of casdsoth groups were
under 30 years (78.5%); The males were the majofigases in the two
groups as 71.4% of cases in the study group ar8%«w 8 control; while
most of the cases with meningitis live in urbanaaré6.7%),most of the
controls live in rural areas (52.4%); however bgtbups were matched
and there are no significance differences as regaye, gender, or
residency. As regards the clinical presentation tfug patients with
meningitis and meningio-encephalitis, it was shamwfigure (1) that the
most common presentations among them were feveR¥95and neck
stiffness (92.9%), while the lowest presentatiorerewirritability and
photophobia (14.3%). As regards the final diagnesd outcomedable
(2) shows that about (54.8%) of cases diagnosed aptiase
meningitis/meningio-encephalitis, compared to 45\8kh septic type; it
also shows that 66.6% of the patients showed cdepiecovery, 7
patients (16.6%) referred to other hospitals for nagement of
complications, while another 7 patients (16.6%)ddie the hospital.As
regards the levels of IL-8 in the CSBble (3) shows that its Mean + SD
was 75.8 £ 89.1 in cases group compared to 26.8.@ ib the control
group which was highly statistically significant;itiv sensitivity of



45.24% and specificity of 85.7% which is shownfigure (2); it also

shows that the best significant cut off value oflifor detection of septic
CNS infection (meningitis or meningio-encephalitsb0 with sensitivity
of 52% and specificity of 82.35%. [hable (4), it shows the correlation
between IL-8 and chemical characteristics of C8Erd was a positive
statistical significant correlation of the studideB levels with protein,

WBC and PMN parameters, and statistically signiftcanegative
correlation with both glucose level and Iymphocyteshile the

correlation between age and IL-8 level, howeveowstd no significant
correlation. Finally, using the same ROC curvelyam for best cut off
value of IL-8 for detection of mortality among matts with CNS
infection (meningitis/meningio-encephalitis), it svd40 with sensitivity
of 100% and specificity of 89.47% with +ve likelid ratio 9.5 and p
value 0.001 which is highly significar{tigure 3).

Discussion:

Meningitis and meningio-encephalitis are commonlthegaroblems, not
only in our country but in most developing courdrieausing significant
morbidity and mortality in their usual pattéfh® and became maximum
during epidemics and outbreaks which still emergimgnany countries
(24. 25 However, decreasing both the morbidity and mitytah those
patients depend mainly on early diagnosis and ohtation of the
causative agent®®; unfortunately this is faced by facts as lack of
resources and supplies in our developing countbesides there is no
gold standard test for diagnosis, apart from CStiees which have low
yields and mostly negative due to various rea$88.The participation
of certain cytokines in initiating and maintainirte inflammatory
process in cases of meningitis and meningio-endeighas interleukin-1
(IL-1), interleukin-1 soluble receptor type 2 (lIR2), interleukin-8 (IL-
8), human interferon gamma (IFN-and human tumour necrosis factor
alpha (TNFe), have been investigated in some researtfés® In our
study we tried to discover the role of InterleuBinas an important
inflammatory cytokine, and its predictive valued, any, in the
cerebrospinal fluids for the patients with menirggiand meningio-
encephalitis. We included 42 patients diagnosét meningitis and
meningio-encephalitis (study group) and 42 normatamed individuals
undergoing spinal anesthesia for elective surgprakcedures (control



group); the mean age of the study group was 23da2sycompared to
22.6 in the control group, the cases younger tlH#hyears old about
(19.1%) while the cases older than 50 years alYol¥%) , so it represents
a wide range of age including childhood and adwthomost of our
patients were males (71.4%) which goes with mahgrostudies which
concluded that CNS infection are more common ines&f*°*2 Our
patients were presented clinically by Fever whia@swhe most common
presenting symptom (95.2%) and it is one of theroomest non-specific
findings associating systemic infections; also laché was manifested in
85.7% of cases; other manifestations due to mealnggtation and
increased intracranial tension such as (nuchaditigi(92%), Kernig
(81%), Brudzinski signs (76%) and projectile vomigi (50%) were
recorded .These are comparable to others who egpdre same clinical
presentation with the fever and signs of meningeafations and
increased intracranial pressure being the maj6fif?. As regards IL-8
we found that it was significantly higher in ourtieats with meningitis
and meningio-encephalitis compared to the conubjexts, which was
similar to what reported before in vitr6®, and vivo®®%39 : the
significant cut off point for detection of the CNiEection in our study
was 44 pg/ml, raising to be 50 for diagnosing isepteningitis with
sensitivity of 52% and specificity of 82.35%, whichgree with
Ostergaard et al. ®® who studied the CSF IL-8 levels in septic and @isep
meningitis cases and in normal individuals. Thaynid that The CSF IL-
8 concentration was significantly higher in sepheningitis of known
and unknown etiology than in aseptic meningitis amghificantly higher
in aseptic meningitis than in patients without mejitis “°. Another
studies reported bjociaga et al. “* andPinto et al. **, have confirmed
the effectiveness of CSF IL-8 level in differenigt between bacterial
and viral meningitis cases due to the significahilyh levels of IL-8 in
the CSF of the bacterial cases. More receiigelmoez et al. *?
reported that the best cut off value for IL-8- arlg diagnosis of bacterial
meningitis is 36 pg/L. Nevertheless, The relatlmgtween IL-8 and
septic meningitis in our work was powered by firgljpositive statistical
significant correlation of the studied 1I-8 levelgh CSF protein content,
total WBC and PMN counts, and the significant negatorrelation
between II-8 level and CSF glucose level and lynegtes, which all are
from the criteria for septic infection. The coa®bn between age and II-



8 level, however, showed no significant correlatiwhich probably
indicate that it's not age dependable. As regdrelsriortality in our case
series, it was high (16.6%), compared to otff8tswhile the best cut off
value of IL-8 for detection of mortality among patts with CNS
infection (meningitis/meningio-encephalitis) was Opg/mL  with
sensitivity of 100% and specificity of 89.47% whiotake this cytokine
not only good predictor for meningitis especiahlig tseptic types, but also
an excellent predictor for mortality, which need® searched on large
scale and open a new gate for better managemegdtients with such
potentially fatal diseases.

Conclusion: introducing the measurement of IL-8 in the routi@8F
exam for the patients with meningitis and meningnzephalitis is
considered an adding value for the diagnosis aedigiing the mortality.
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Table (1): Demogr aphic characteristics among the studied subjects

Control group | Study group i
(n=42) (n=42) p-value
Age gga” * 226 +13.6 23.02 +14.1 0.5 (NS)
Male 31 73.8% | 30 71.4%
gender 0.8 (NS)
Female 11 26.1% 12 28.5%
, Urban 20 47.6% | 28 66.6%
Residence 0.07 (NS)
Rural 22 52.3% | 14 33.3%

Table (2): Distribution of study group patients according to final

diagnosis and outcome

No. | %

Final Aseptic type 23 | 54.8%
diagnosis Septic type 19 | 45.2%

Recovery 28 | 66.6%
Outcome | Referral 7 16.6%

Death 7 16.6%

Yes 7 16.6%
Mortality

No 35 | 83.3%




Table (3): Comparison between study and control groups regarding
IL-8 level

Control group Study group ]
(n=42) (n=42) p-value
- Mean — * 562 4+18.0 75.8 +89.1
ool o2 0.001*
PIM- | Range 3.5-76 4.4-320

* Statistically significant difference

Table (4): Correlation between IL-8 and chemicadrelgteristics of CSF
in the study group

Chemical characteristics . IL-8 o-value
Protein content (mg/dl) 0.4 0.01*

Glucose (mg/dl) -04 0.007*
WBC (/HPF) 0.6 <0.001*
PMN (%) 0.7 <0.001*
Lymphocytes (%) -0.7 <0.001*
Age 0.09 NS 0.4

* Statistically significant difference
NS: none statistically signifitahfference



Figure (1): Clinical characteristics among the study group
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Figure (2): ROC curve analysis for best cutoff values of ILt@ detect
CNS infection (meningitis/meningio-encephalitis)tive studied patients
and septic type among patients with CNS infection.
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Figure (3): ROC curve analysis for best cutoff values of ILe8detect
mortality among patients with CNS infection (menirsgmeningio-
encephalitis)
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