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ABSTRACT
Background: The aim of this study was to evaluate the frequency distribution of antibiotic therapy 

according to lumbar puncture outcome in hospitalized children.
Methods: This study was conducted on 94 children undergoing lumbar puncture. All data were 

extracted from medical records. Administration of primary treatments and initial diagnosis including 
febrile convulsion, meningitis, and encephalitis in these patients were based on a physician’s opinion. 

Results: The majority of subjects were diagnosed with febrile convulsion. Antibiotic treatment before lumbar 
puncture was taken by 58 children. After lumbar puncture, 35 children discontinued antibiotic therapy, two 
patients were switched to another antibiotic treatment and 21 subjects continued antibiotic medication. In 
addition, 36 children did not take antibiotics. Positive PCR was found in four cases from the encephalitis group.

Conclusion: After lumbar puncture, antibiotic treatment was continued in 23 cases, whereas 
administration of antibiotics could be justified only in four cases based on positive PCR. Given that 
antibiotic treatment of our subjects was initiated prior to lumbar puncture but it was changed in two cases 
and continued in 21 cases after the medical procedure, conducting lumbar puncture seemed to be not very 
useful in these patients, assuming that laboratory signs or symptoms could justify an antibiotic treatment.
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INTRODUCTION

Lumbar puncture (LP) is a common and 
routine procedure in anaesthesia and 
medical emergency (1). It is an invasive 
method used to collect a sample of cere-
brospinal fluid (CSF).

Cerebrospinal fluid reduces the effective weight 
of the brain from 1,500 g to around 50 g, which 
causes the brain to float (2). It also provides a me-

dium for transferring nutrients and waste products 
to and from the brain tissue (2). Assessment of CSF 
plays a main role in the normal function of brain (2), 
and changes in its constituents, pressure and flow 
can negatively influence the normal function of the 
brain. Equally, an abnormal cerebral function can 
influence the CSF. Thus, collecting CSF samples and 
analyzing them can provide valuable information to 
help neurological diagnosis (2). Analysis of CSF was 
used for the diagnosis of infectious diseases such as 
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bacterial meningitis, encephalitis and subarach-
noid hemorrhage as well as for therapeutic pur-
poses such as treatment of pseudotumor cerebri. 
Also, CSF analysis can be useful in diagnosing 
various other conditions such as carcinomatous 
meningitis and demyelinating diseases. The ef-
fects of antibiotic pretreatment on CSF chemical 
and cellular profiles were reported in some stu-
dies (3). A short period of antibiotic prior to LP 
may not alter CSF white blood cell count, protein, 
or glucose (3); however, patients with bacterial 
meningitis need early antibiotic treatment (4, 5). 
The choice of antibiotic was dependent on the iso-
lated organisms. In most cases, empirical treat-
ment is considered as the initial treatment. How-
ever, the selected antibiotic should have the 
activity against bacteria in the CSF (6, 7). 

According to findings, patients with Gram ne-
gative bacillary meningitis and pneumococcal 
meningitis who are treated with bacteriostatic an-
tibiotics may have poor clinical outcome (8). 
Studies based on animal models showed that a 
bactericidal effect of antibiotics was necessary for 
survival and CSF sterilization (6). Other studies 
have also shown that addition of antibiotics de-
creased the release of bacterial toxins (7). Recent 
studies reported that some factors affected the ac-
tivity of antibiotics, including their penetration 
into the CSF, concentration, and intrinsic activity 
in fluid. The concentration of antibiotics in CSF 
which is required for optimal bactericidal activity 
is unknown (7). 

Delays in performing LP after administration of 
antibiotics may alter the results of CSF cultures be-
cause antibiotics may potentially sterilize the CSF, 
decreasing the likelihood of making a microbio-
logic diagnosis (9). Given that few studies have 
been conducted regarding the role of antibiotic 
therapy in children before and after LP and no 
such studies have been undertaken in our region, 
the aim of the present research was to evaluate 
the frequency distribution of antibiotic therapy 
based on CSF outcome in lumbar puncture in 
hospitalized children. q

MATERIALS AND METHODS

This descriptive-analytical study was conducted 
on all children admitted in Shahid Sadoughi 

hospital in 2017 who were subjected to LP. Pa-
tients with incomplete medical records or those 
with unknown diagnosis and paraclinical informa-

tion were excluded from the study. After obtai-
ning consent from each child’s parents, the cur-
rent study was approved by the Ethics Committee 
of Shahid Sadoughi University of Medical Scien-
ces. Data regarding age, gender, laboratory fin-
dings including white blood cell count (WBC), 
erythrocyte sedimentation rate (ESR), absolute 
neutrophil count (ANC), cell count, positive PCR, 
culture and smear, clinical signs including fever, 
seizure, lethargy, headache, vomiting, neck stiff-
ness, and tenderness was extracted from the pa-
tients’ medical records. Initial diagnosis including 
febrile convulsion (FC), meningitis, and encepha-
litis, as well as administration of primary treat-

Frequency oF Antibiotic therApy intervention bAsed on LumbAr puncture cerebrospinAL FLuid outcome

TABLE 1. Frequency distribution of patients according to 
individual parameters
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ments (ceftriaxone, acyclovir, ceftriaxone + acy-
clovir, ceftriaxone + vancomycin, ceftriaxone + 
acyclovir + vancomycin) were based on a study 
physician’s opinion. 

Statistical analysis

Data were entered to SPSS, version 19. Frequen-
cy comparison of antibiotic intervention regarding 
age, gender, laboratory symptoms and clinical 
signs was done according to Chi square test. 
P < 0.05 was assumed as statistically signifi cant. q 

RESULTS

The current study was conducted on 94 pa-
tients who underwent lumbar puncture. 

Table 1 shows the frequency distribution of pa-
tients according to individual parameters inclu-
ding age, gender, clinical signs, laboratory fin dings, 
primary diagnosis and interventional treatment.

As shown in Table 1, 41.4% of patients were 
boys aged 1-5. The most frequently reported cli-
nical sign in children was fever (97%). The majo-
rity of children (59.5%) were diagnosed by FC. Of 

all children, 61.6% were taking an antibiotic treat-
ment before performing LP.

Frequency comparison of antibiotic interven-
tion regarding age, gender, laboratory symptoms 
and clinical signs is shown in Table 2.

As shown in Table 2, no significant difference 
was seen between frequency distribution of anti-
biotic intervention regarding age, gender, clinical 
signs, and laboratory symptoms (p >0.05).

The frequency of patients with primary dia-
gnosis (meningitis, encephalitis, FC and no pri-
mary diagnosis) in terms of gender, age, laboratory 
symptoms, primary treatment and clinical signs is 
shown in Table 3.

In the FC group, changes in treatment inter-
vention were observed in 20 cases (all of them 
included discontinuation of antibiotics after ob-
serving LP findings). In addition, 29 cases did not 
receive antibiotic before and after LP, and conti-
nuation of treatment was observed in seven cases. 

In the meningitis group, changes in treatment 
intervention were observed in four cases, all of 
which included discontinuation of antibiotics. 
Moreover, continuation of treatment was ob-
served in four cases. 

In the encephalitis group, changes in thera-
peutic intervention were observed in 13 cases 
(in 11 cases, antibiotics were discontinued and in 
two cases, the antibiotic was changed). In addi-
tion, six cases continued treatment. 

In the group without initial diagnosis, change in 
therapeutic intervention was not observed in any 
cases. In addition, four cases continued treatment. 

Totally, 21 cases continued treatment, two ca-
ses changed antibiotic treatment and 35 cases dis-
continued treatment. In addition, 36 cases did 
not take any antibiotic. 

Table 4 shows the frequency of patients in all 
four groups (encephalitis, no initial diagnosis, 
meningitis and FC) regarding laboratory findings, 
including cell, glucose, protein and PCR. q 

DISCUSSION

In our study, antibiotic treatment was taken by 
61% of patients before LP. Bauchner et al. evalu-

ated the effect of antibiotic pretreatment in chil-
dren with meningitis and administered antibiotic 
72 hours before performing LP in 35% of patients 
(3). McMaster et al. assessed pneumococcal me-
ningitis implications and reported that 55% of pa-
tients were subjected to LP before taking antibio-

Frequency oF Antibiotic therApy intervention bAsed on LumbAr puncture cerebrospinAL FLuid outcome

TABLE 2. Frequency comparison of antibiotic 
intervention regarding age, gender, laboratory 
symptoms and clinical signs
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Frequency oF Antibiotic therApy intervention bAsed on LumbAr puncture cerebrospinAL FLuid outcome

TABLE 3. The frequency of patients with primary diagnosis in terms of parameters
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TABLE 4. Frequency of patients in 
four groups regarding laboratory 
findings
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tics and in 45% of them, antibiotic was 
administered before LP (10). Talen et al. reported 
that, if bacterial meningitis was suspected, intra-
venous antibiotics were necessary before obtai-
ning CSF (11); moreover, they reported that short 
time antibiotic therapy before LP did not alter CSF 
protein, white blood cell count or glucose.

In our study, 8% of children were diagnosed 
with meningitis. Ehsanipour et al. (12) evaluated 
meningitis in hospitalized children and reported 
the 3.6% of them had meningitis. Tavasoli et al. 
found that in children from Tehran, the preva-
lence of meningitis was 4.5% (13). In the two 
above-cited studies, the prevalence of meningitis 
was lower than that found by us. Both studies 
were conducted in Tehran, whereas ours was per-
formed in a different geographic region. More-
over, ceftriaxone + vancomycin and ceftriaxone 
were considered as primary treatments in the 
meningitis group. Change in treatment interven-
tion has been also observed in four cases, which 
discontinued their antibiotics. Viladrich et al. evalu-
ated the effect of vancomycin and ceftriaxone 
therapy on pneumococcal meningitis and found 
that four patients in the vancomycin group expe-
rienced a therapeutic failure, which eventually 
led to change of vancomycin (14), while thera-
peutic failure was not observed in the ceftriaxone 
group; however, the mortality rate in the two 
groups was equal. In addition, the number of pa-
tients who were cured in the ceftriaxone and van-
comycin groups was 14 and 6, respectively. 
Suntur et al. evaluated mono- and combination 
therapy for cephalosporin-resistant meningitis 
and reported that vancomycin + ceftriaxone 
could be synergistic in a rabbit model (15). Ribes 
et al. assessed the effect of ceftriaxone and vanco-
mycin, either alone or in combination therapy, on 
an experimental model of meningitis and repor-
ted that ceftriaxone plus vancomycin appeared to 
be effective in treatment of pneumococcal me-
ningitis (16). Cabellos C. et al. selected a rabbit 
model of meningitis and evaluated the efficacy of 
ceftriaxone or vancomycin in the presence and 
absence of dexamethasone on CFS. They found 
no statistically significant differences between the 
two groups which were treated with dexametha-
sone and without dexamethasone (17). However, 
in the vancomycin treated groups we found statis-
tically significant lower CFS vancomycin levels at 
two hours in the dexamethasone-treated rabbits 
and differences in bacterial killing. Elyasi et al.

have also reported that administration of high 
dose vancomycin in meningitis increased the ef-
ficacy and penetration into the CSF and accele-
rated the answer to treatment in meningitis (18). 
Taheri et al. reported that continuous infusion of 
vancomycin led to a higher concentration of van-
comycin in the CSF, although it had no effect on 
penetration of vancomycin (19).

In our study, change in therapeutic interven-
tion in the encephalitis group was observed in 
13 cases (antibiotic were discontinued in 11 cases 
and changed in two cases). Moreover, ceftriaxone 
and acyclovir were considered as primary treat-
ments in children with encephalitis. In addition, 
one case under treatment with ceftriaxone + van-
comycin changed to acyclovir. Kneen et al. con-
ducted a study on children with encephalitis who 
received acyclovir (20); however, in one third of 
patients, acyclovir was administered without a ra-
tional basis and decision to begin treatment was 
done without proper investigation (20). Seedat 
and Winnett reported that intravenous ceftria-
xone and acyclovir could be administered in pa-
tients with encephalitis (21). Vomiero et al. evalu-
ated a combination of ceftriaxone and acyclovir in 
children with encephalitis and reported that the 
degree of kidney impairment was correlated with 
the dose of acyclovir, while no correlation was 
seen with the dose of ceftriaxone (22). Therefore, 
a guideline for the management of patients with 
suspected viral encephalitis should be very useful. 

Moreover, febrile convulsion (FC) was dia-
gnosed in about 60% of patients undergoing 
LP. Kamali et al. reported that FC was the most 
common neurological disease in 2 to 5% of chil-
dren (23). Laino et al. reported that the exact 
cause of FC was still unknown, although some 
studies indicated a possible association between 
environmental and genetic factors (24). Fever as a 
normal response to infection associated with the 
release of high levels of cytokines during fever 
may alter normal brain activity triggering seizures 
(24). Moreover, in the FC group, the change in 
treatment intervention was observed in 20 cases 
(for all of them, discontinuation of antibiotics was 
decided after observing LP findings). In addition, 
ceftriaxone was administered in 39% of patients 
with FC. Mahmood et al. evaluated the manage-
ment of febrile seizures in children and reported 
that ceftriaxone was used in 32% of patients with 
febrile seizures (25). O’Leary et al. (26) conducted 
a study on patients with febrile seizures who re-

Frequency oF Antibiotic therApy intervention bAsed on LumbAr puncture cerebrospinAL FLuid outcome
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ceived 500 mg ceftriaxone every 12 hours; after 
switching them to an oral cephalosporin, patients’ 
symptoms began to improve with oral intake on 
the third day of admission. The difference be-
tween O’Leary’s study and ours was that we did 
not change ceftriaxone to another antibiotic, 
while they replaced ceftriaxone with oral cepha-
losporin. Several factor such as duration of anti-
biotic taking, dosage, and age of children may 
cause this difference. q 

CONCLUSION

After performing LP, antibiotic treatment was 
continued in 23 cases, whereas administra-

tion of antibiotics can be justified only in four 
cases, according to positive PCR. Given that anti-
biotic treatment of these individuals has been ini-
tiated prior to LP and treatment process was 
changed in two cases and continued in other 
cases, it seemed that conducting LP was not very 
necessary in these patients, assuming that labora-
tory signs or symptoms can justify antibiotic treat-
ment. q
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