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Objectives: To evaluate the efficacy of serum CRP level differentiating between bacterial and aseptic meningi-
tis in Thai patients.
Material and Method: The authors measured the serum CRP level in patients who were diagnosed clinically
as bacterial and aseptic meningitis.
Results: The authors evaluated 32 subjects; 12 with bacterial meningitis (all males) and 20 with aseptic
meningitis (13 males; 7 females). The mean serum CRP level in the bacterial meningitis and aseptic meningitis
group was 209.25 + 105.34 (range, 65 to 420) and 67.05 + 40.81 (range, 10 to 169) mg/L, respectively (p <
0.001).
Conclusions: serum CRP can help differentiate between bacterial and aseptic meningitis.
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C reactive protein (CRP) is a reactive protein
of the acute inflammatory process or infectious pro-
cess(1-4). Normally, serum CRP should not be detected
or should be found less than 10 mg/L(5,6). It will be
markedly and rapidly raised if the inflammatory or
infectious process occurred. In the diagnosis and
management of bacterial meningitis, especially in
children, the serum CRP level has been reported(7-9).
Furthermore, the high sensitivity CRP can also deter-
mine the risk of coronary artery disease(10).

Acute meningitis is mainly caused by bacte-
rial, viral, rickettsia or spirochete infection. Precise
diagnosis is possible if the cerebrospinal fluid Gram
stain or culture identifies the pathogen. There are some
ambiguous cases between bacterial and viral meningi-
tis such as neutrophilic predominate in viral meningi-
tis(11-13) or an unidentified pathogen in bacterial menin-
gitis. The diffentiation between viral and bacterial men-
ingitis is very important in treatment. The authors did a
study to evaluate the efficacy of serum CRP in differen-
tiating between bacterial and aseptic meningitis.

Material and Method
The authors recruited patients clinically

diagnosed as having acute meningitis at Srinagarind
Hospital, Faculty of Medicine, Khon Kaen University,
Thailand. At the time of diagnosis, all patients were
assessed for their serum CRP level, complete blood
count, hemoculture, and cerebrospinal fluid (CSF) for
white blood cell count, differential count, protein,
glucose, Gram stain, acid fast stain, culture, and latex
agglutination.

The studied cases were differentiated into two
groups; bacterial meningitis or aseptic meningitis.
Neutrophilic predominated CSF or positive Gram stain
suggested the diagnosis of bacterial meningitis. CSF
culture, CSF for latex agglutination test, or hemoculture
was used to confirm the diagnosis. The follow up CRP
level was done up to the clinical judgement by primary
care physicians. On the other hand, aseptic meningitis
was diagnosed in cases of lymphophilic CSF with
the normal CSF glucose level. The negative result on
CSF for latex agglutination test, CSF Gram stain, CSF
culture, and hemoculture confirmed the diagnosis of
aseptic meningitis.
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Latex agglutination test, the test of bacterial
antigen kit, was used to detect bacterial antigen of
Streptococcus group B, Hemophilus influenzae type
B, Streptococcus pneumoniae, Neisseria meningitides
group A and C, and Escherichia coli.

The serum CRP level was measured using the
turbidimetric method by a Behring nephelometer and
the specific Behring N Latex CRP reagent (Roche Diag-
nostics) at the Clinical Immunology Unit, Srinagarind
Hospital.

The main outcome was to test the difference of
serum CRP level between bacterial and aseptic menin-
gitis by using the student t test. The secondary outcome
was to evaluate the serum CRP level after treatment.

Results
Thirty-two cases were enrolled: 12 with bac-

terial meningitis (all males) and 20 with aseptic menin-
gitis (13 males; 7 females). The median age at diagnosis
among all patients was 22 (range 1 to 79, mean + SD =
25.47 + 19.82). The mean age of the bacterial vs aseptic
meningitis groups was 28.83 + 24.11 vs 23.45 +
17.11years, respectively.

Twelve cases of bacterial meningitis were
diagnosed clinically with neutrophilic CSF with
the positive CSF Gram stain, or confirmation by
hemoculture, CSF culture, or latex agglutination. The
hemoculture was positive in 5 cases (Streptococcus
pneumoniae 2; Salmonella gr. B 1; Hemophilus ducreyi
1; Enterococci 1); CSF culture was positive in 4 (S.
pneumoniae 3, Salmonella gr. B 1); CSF Gram stain was
positive in 9. Latex agglutination was positive in 2 cases;
both were S. pneumoniae (Table 1). By contrast, asep-
tic meningitis was diagnosed clinically by lymphocytic
pleocytosis in the CSF and negative in all the same
tests (hemoculture, CSF culture, CSF Gram stain and
CSF latex agglutination) as shown in Table 2.

The serum CRP level was measured on the
day of admission. The mean serum CRP level in the
bacterial meningitis and aseptic meningitis group was
209.25 + 105.34 (range, 65 to 420) and 67.05 + 40.81
(range, 10 to 169) mg/L, respectively (p < 0.001) (Fig. 1).

The authors followed-up the serum CRP
levels in 2 cases of bacterial meningitis (S. pneumoniae;
case no.12 and Enterococci; case no.8). The serum CRP
levels for Streptococcal meningitis vs Enterococcal
meningitis on the 1st, 3rd and 15th day of admission were
420, 140 and 23 mg/L vs 258, 120, 30 mg/L, respectively
(Fig. 2). On the 3rd day of admission, both patients were
afebrile and clinically responsive to a 2-week course of
antibiotics.

P < 0.001
Note: BM; bacterial meningitis, AM; aseptic meningitis,

; mean value of serum CRP

Fig. 1 Comparing serum CRP level of bacterial vs
aseptic meningitis

Dicussion
Serum CRP is a reactive protein, activated by

the acute inflammatory process or acute infection
particularly bacterial. Macrophages located at the
inflammatory site, such as the meninges, will release
cytokines (Interleukin-1, Interleukin-6, and tumor
necrotic factor). IL-6 is the major factor that stimulates
hepatocytes to produce CRP. The CSF CRP level has
been reported lower than the serum CRP level(14). The
serum CRP level can help to differentiate between bac-
terial and viral meningitis, especially in children(15-17).
The presented data showed that there were significant
differences between these two types of meningitis in
Thai subjects. It can also be implied that the serum
CRP level may make diagnosis clearer in cases with
clinical suspicious of bacterial meningitis and corrobo-
rative lab work, for example; negative for CSF Gram
stain or lymphocytic CSF, or aseptic meningitis with
neutrophilic CSF. Furthermore, it may differentiate
bacterial meningitis and leptospirosis or scrub typhus
in Thai patients.

The authors also followed-up serum CRP
levels in 2 cases of bacterial meningitis (S. pneumoniae
and Enterococci). On the 3rd day of admission, both
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Fig. 2 Serum CRP level after treatment (days) in two cases of bacterial meningitis

No. Sex   Age  CSF profile serum CRP
(Years)    WBC %PMN %MO Protein   Sugar    (mg/dL)

(cell/mm3) (mg/dL) (mg/dL)

  1  F      2     159    19    81    102   24/72        38
  2  M    20    145    22    78      94   57/130        10
  3  M    18      78    10    90      21   83/173        73
  4  M    11    388    10    90      95   50/135        56
  5  M    34    160      9    91    156   48/114      136
  6  F      1      60    30    70      14   62/83        31
  7  M    53    130    15    85    120   39/110        42
  8  F    13    102    21    79      26   60/100        68
  9  F    18    100    30    70    134   60/126      124
10  F    24      25    20    80    110   47/146        82
11  M    49      50      5    95      25 116/120        67
12  M      4        5    14    86    132   78/123      108
13  M    36    140    13    87    171   51/120        66
14  F    13    145      1    99      60   81/146        56
15  M    53    480    14    86    112   83/266      169
16  M      8    160      8    92      56   48/104        10
17  M    36      80    18    82      69   71/110        35
18  M    29    178    17    83      74   83/167        44
19  M      5    160      4    96      88   68/95        73
20  F    42      80      3    97    144   78/111        53
Mean     23.45             67.05
SD    17.11           40.81

Table 2. Clinical characteristics of aseptic meningitis group

Note: CSF; cerebrospinal fluid, CRP; C-reactive protein, WBC; white blood cell, PMN; neutrophil, MO; mononuclear cell,
EO; eosinophil, Sugar; CSF sugar/plasma glucose, M; male, F; female, S.D.; standard deviation
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patients had improved clinicals. The authors observed
the decrease in serum CRP levels of more than 50% by
day 3 and near normal by day 15. Serum CRP levels can
be used in follow-up; to confirm the clinical status of
the patient, and to search for complications of menin-
gitis. Peltola et al reported that serum CRP levels in
cases of bacterial meningitis will decrease to normal
levels within 7 to10 days if the patient responds to
treatment and is still a complicated case of meningitis
with subdural effusion(15). Unfortunately, the authors
could not have complete data at the follow up of all
patients because some patients denied laboratory test
after clinical improvement and missing data at the time
of follow up.

The latex agglutination test was used to
detect bacterial antigen in the CSF. The sensitivity
varies between 3 and 91%(8,17). The present study
detected two positive cases among 12 of bacterial
meningitis. The kit, reagent, method of test, or infec-
tive organism may influence the results of the test.
Some studies suggest using this test only in cases of
suspected bacterial meningitis(18,19). In summary, the
latex agglutination has quite a low sensitivity.

Conclusion
The serum CRP level is a useful tool for dif-

ferentiating between bacterial meningitis and aseptic
meningitis in cases of uncertain diagnosis and for
looking for complications of bacterial meningitis.
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การแยกภาวะเยื่อหุ้มสมองอักเสบจากเชื้อแบคทีเรียจากเยื่อหุ้มสมองอักเสบชนิดอะเสพติกใน
ผู้ป่วยชาวไทยโดยซีอาร์พี

สุชาติ  ศริิชัยชงิกลุ, สมศกัดิ ์ เทยีมเกา่, กติติศกัดิ ์ สวรรยาวสุิทธิ,์ วีรจติต์  โชตมิงคล

วัตถุประสงค์: เพื่อประเมินผลการใช้การตรวจซีรัมซีอาร์พีเพื่อแยกภาวะเยื่อหุ้มสมองอักเสบจากเชื้อแบคทีเรียจาก
เยื่อหุ้มสมองอักเสบชนิดอะเสพติกในผู้ป่วยชาวไทย
วัสดุและวิธีการ: วัดระดับซีรัมซีอาร์พีในผู้ป่วยที่ได้รับการวินิจฉัยว่าเป็นเยื่อหุ้มสมองอักเสบจากเชื้อแบคทีเรียและ
เยื่อหุ้มสมองอักเสบชนิดอะเสพติกตั้งแต่แรกวินิจฉัยโดยอาศัยลักษณะทางคลินิก
ผลการศกึษา: มีผู้ป่วยทีเ่ขา้รว่มการศกึษาจำนวน 32 ราย (ผู้ป่วยชาย 12 รายทีไ่ดรั้บการวนิจิฉัยวา่เปน็เยือ่หุม้สมอง
อักเสบจากเชื ้อแบคทีเรีย, ผู้ป่วยชาย 13 รายและหญิง 7 รายที่ได้รับการวินิจฉัยว่าเป็นเยื ่อหุ ้มสมองอักเสบ
ชนิดอะเสพติก) ค่าเฉลี่ยของซีรัมซีอาร์พีในผู้ป่วยกลุ่มที่ได้รับการวินิจฉัยว่าเป็นเยื่อหุ้มสมองอักเสบจากเชื้อแบคทีเรีย
และเยือ่หุม้สมองอกัเสบชนดิอะเสพตกิเทา่กบั 209.25 + 105.34 (ระหวา่ง 65 ถงึ 420) และ 67.05 + 40.81 (ระหวา่ง
10 ถึง 169) มก/ลิตร, ตามลำดบั (p < 0.001)
สรุป: ระดับซีรัมซีอาร์พีสามารถใช้แยกโรคเยื่อหุ้มสมองอักเสบจากเชื้อแบคทีเรียและเยื่อหุ้มสมองอักเสบชนิด
อะเสพติกในผู้ป่วยชาวไทยได้


