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Cerebrospinal fluid levels of tumor necrosis factor-a and interleukin-1p in 78 children
with nonbacterial, bacterial and tuberculous meningitis, and in 34 control subjects
were analyzed in order to evaluate the involvement of these cytokines in the
pathogenesis of acute bacterial meningitis and their discriminative value between
different etiologies of meningitis. Tumor necrosis factor-a and interleukin-1p levels
were significantly higher in bacterial and tuberculous meningitis than in aseptic
meningitis and in control subjects (p < 0.0001). There was no difference In the levels
of tumor necrosis factor-a and interleukin-1p between nonbacterial meningitis and
control groups. The finding that both tumor necrosis factor-a and interleukin-1p are
increased in the cerebrospinal fluid of patients with bacterial and tuberculous
meningitis whereas normal levels of these two cytokines have been found in patients
with nonbacterial meningitis signifies that these cytokines may be used to differentiate
between bacterial and nonbacterial meningitis. Key words: TNF-a, IL-1B, bacterial
meningitis, aseptic meningitis. . .

One of the most important advances in immunology in recent years is the
understanding of the effects of some cytokines on inflammatory responses to
infectious agents. Tumor necrosis factor-alpha (TNF-a), which is produced mainly
by the macrophages as a response to microbial or endotoxic stimuli, has been
implicated in the pathogenesis of both local and systemic inflammatory reactions'.

The importance of TNF-a has been established especially in fatal endotoxemia?.
In experimental models, common physiological and pathological changes of
gram-negative septicemia were observed after TNF-a administration' 3, TNF-a

* From the Infectious Diseases Unit, Department of Pediatrics, Hacettepe University Faculty
of Medicine, Ankara.

** Associate Professor of Pediatrics, Hacettepe University Faculty Medicine.
*** Professor of Pediatrics, Hacettepe University Faculty of Medicine.
**** Research Assistant in Pediatrics, Hacettepe University Faculty of Medicine.
***** Instructor in Microbiology, Hacettepe University Faculty of Medicine.
“ee=*t Associate Professor of Medicine, Numune Hospital, Ankara.






Volume 39 TNF.-a and IL-1B Levels in Children with Meningitis 179
Number 2

mycobacterial heat shock protein, and M.tuberculosis culture filtrate devoid of
contaminating lipopolysaccharide are reported to stimulate the production of
TNF-oe and IL-1B'8 77, TNF-a levels were found to be moderately increased in
tuberculous meningitis in only one clinical study'4. Still, the importance of these
cytokines in tuberculous meningitis must be evaluated.

Material and Methods

Patients : Patients between the ages of one month and 15 years were evaluated
in four study groups:

Group 1: Bacterial meningitis cases: Symptoms indicative of meningitis and
fulfilling at least one of the following two criteria’®:

1. Bacterial isolation and/or latex agglutination.
2. At least one of the following, if no pathogen were isolated:

a) White blood cell (WBC) greater than 2,000 or polymorphonuclear leukocyte
(PMNL) count greater than 1,180 per cubic milimeter of CSF.

b) CSF protein greater than 220 mg/dl,
c) CSF to blood ratio of glucose less than 0.25.

Group 2: Tuberculous meningitis cases: Cases with symptoms indicative of
meningitis and routine CSF laboratory tests suggesting bacterial meningitis and
detection of acid-resistant bacilli on Ziehl-Neelsen stain and/or culture-positive
cases; or, cases with a positive family history for tuberculosis who were non-
responsive to conventional antimicrobial therapy who had a clinical cure after
anti-tuberculous therapy and who had lymphoycte-predominant CSF pleocytosis,
hypoglycorrhachia and blockage of CSF circulation demonstrated by
cisternography or other imaging techniques.

Group 3: Nonbacterial meningitis cases: Cytochemical values of CSF suggesting
meningitis with normal CSF glucose and negative bacteriological tests (culture,
gram stain, conventional antigen testing) and cases that had not received
antimicrobial therapy during the previous two weeks.

Group 4: Control subjects: Cases with normal CSF findings. These cases were
the patients whose clinical findings indicated the need for lumbar puncture to
exclude the diagnosis of meningitis in the Emergency Clinic.

Laboratory Studies : Leukocyte counts, protein and glucose levels in CSF, CSF
to blood ratio of glucose, gram-stained smears of CSF and routine cultures were
done in all cases. Latex agglutination tests for pneumococcus, Haemophilus
influenzae type b and meningococcus in the CSF were done in all patients. CSF
samples were stored at -40 °C until analysis.
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TNF-a levels are summarized in Table Il. The high standard deviation values
were due to the significant differences between the cases. In the bacterial and
tuberculous meningitis groups, the concentrations were significantly higher than
in the control and nonbacterial meningitis groups. The TNF-a levels of the control
and nonbacterial meningitis groups did not differ significantly (p = 0.39). The
TNF-a levels were significantly higher in the bacterial and tuberculous meningitis
groups than in the control and nonbacterial meningitis groups (p < 0.0001). There
was no statistically significant difference in TNF-a levels between the bacterial
and tuberculous meningitis groups (p =0.39).- °

" Table Il: TNF-a Levels in the CSF

- TNF-a (pg/mi) -
) ' Mean + Standard Deviation

Groups Co o n : (Range) P
Control ) ' 34 0.57 + 1.08 (0-4.36) -

- : - :I 0.39
Nonbacterial meningitis 36 . 0.79 +.1.09 (0-4.60) < 0.0001

, . < 0.0001

Bacterial meningitis - 38 76.41 + 58.10 (12.01-246.30)

. R . : 0.39
Tuberculous meningitis 4 47.13 + 16.78 (36.4-71.60) _ :l

IL-1B levels were correlated with TNF-a levels in all groups (Table llI). IL-1P
levels were not significantly different between the control and nonbacterial
meningitis groups (p = 0.39), but were significantly higher in the bacterial and
tuberculous meningitis groups than in the control and nonbacterial meningitis
groups (p < 0.0001). There was no statistically significant difference in IL-1p levels
between the bacterial and tuberculous meningitis groups (p = 0.73).

Table lll: IL-B Levels in the CSF

IL-B (pg/ml)
. Mean + Standard Deviation
Groups - n (Range) p
Control . 34 0.42 + 0.58 (0-1.90) -
:I 0.39
Nonbacterial meningitis 36 1.04 £ 3.02 (0-17.90) < 0.0001
< 0.0001
Bacterial meningitis 38 54.91 + 27.98 (18.20-148.20)
: 0.73
Tuberculous meningitis 4 61.22 £ 40.43 (28.91-118.12) - ]

The lowest levels of both TNF-a and IL-1B in the bacterial and tuberculous
meningitis groups were significantly higher than the highest levels of both the
control and nonbacterial meningitis groups. The highest TNF-a and IL-18
concentrations of the control and nonbacterial meningitis groups were 4.60 and
17.90 pg/ml, respectively, and the lowest values of the other two groups were
12.01 and 18.20 pg/mi, respectively.
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elevated in these cases, as in cases of bacterial meningitis. It was demonstrated
that the level of TNF-a produced by monocytes from patients with pulmonary
tuberculosis was related to the disease state of pulmonary tuberculosis;
monocytes from patients with chronic refractory tuberculosis released significantly
lower amounts of TNF-a®®. The moderate increase in TNF-a in tuberculous
meningitis cases in the present and former studies may be due to this fact. The
number of cases is too low to draw a conclusion, but the findings suggest that
tuberculous meningitis must also be considered in cases with increased CSF
levels of TNF-ao and IL-1.
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