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Introduction: The aim of this study is the evaluation and comparison of the white
blood cell (WBC) count, erythrocyte sedimentation rate (ESR), and C-reactive protein
(CRP) in febrile children with and without convulsion.

Methods: We studied 368 febrile children aged 6 to 60 months with and without
convulsion. Demographic data, WBC, ESR, and CRP were compared and analyzed.
Results: In this study, 368 children, 184 patients with febrile convulsion as the case
group and 184 febrile patients without convulsion as the control group, were enrolled
with an average age of 26.6 *+ 14.4 months and 17.71 + 15.4 months respectively

(P =0.001). In the case group, 59.78%, and in the control group, 43.48% were male
(P = 0.002). There was no statistically significant difference between the groups
regarding the WBC, ESR, and CRP. There was however a significant relationship
between the leukocytosis and convulsion in patients with longer than 15 minutes
convulsion (P = 0.03). There was no significant difference between different febrile
convulsion subgroups in ESR and CRP levels, according to the type, duration, and
frequency of convulsion.

Conclusion: Leukocytosis and elevated ESR and CRP levels in patients with febrile
convulsion may represent the underlying etiology of the fever, and they may not
be due to convulsion itself. But longer than 15 minutes convulsions may lead to

leukocytosis.
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Introduction

Febrile convulsion (FC) is one of the common
disorders in children (1). The prevalence of FC has
been estimated to be 2-5% (2-4). FC is classified
into simple and complex types (5).In children with
complicated convulsion, white blood cells (WBC),
erythrocyte sedimentation rate (ESR), and C-reac-
tive protein (CRP) are evaluated. Because of some
conditions such as fever, trauma, vomiting, dehy-
dration, bleeding, and metabolic disorders which
affect the WBC, ESR, and CRP levels, the American
Academy of Pediatrics suggests blood test as the

mehod of identifying the infectious source of fe-
ver (6, 7). Therefore, the blood test results should
carefully be interpreted by the clinicians.

There are not many articles that evaluated the
WBC count, ESR, and CRP in children with febrile
convulsion (8, 9), as well, there is no unique in-
terpretation of the values. Since WBC and ESR
are commonly measured in children with FC, the
present study was carried out to compare the
WABC count, ESR, and CRP in febrile children aged
6 to 60 months with and without convulsion to
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determine whether leukocytosis and elevated ESR
and CRP levels are due to the underlying disease
or the convulsion itself.

Patients and methods

This descriptive-analytical study was per-
formed retrospectively from 2012 to 2014 in the
Ghaem Hospital, affiliated to the Mashhad Uni-
versity of Medical Sciences (Mashhad, Iran). We
studied 368 febrile children, aged 6-60 months,
admitted to the emergency room. They included
184 cases with febrile convulsion (case group)
and 184 febrile patients without convulsion (con-
trol group). All patients in the FC group present-
ed with the classic criteria of FC. Patients in the
control group were febrile but without convul-
sion. The auxiliary body temperature was mea-
sured according to the standard protocol, and a
temperature of 38 °C or greater was considered
as fever. The diagnosis of FC was confirmed by a
pediatrician based on the clinical symptoms. Pa-
tients with meningitis, encephalitis, brain hem-
orrhage, a history of trauma, or a history of anti-
biotic use within the 48 hours before admission
were excluded. The WBC, ESR, CRP, hemoglobin,
and platelet levels were measured and compared
between the groups.

Analysis

Statistical analysis was conducted using SPSS
software version 16.0. Normality was checked via
the Kolmogorov-Smirnov test. All experimental
values are presented as mean * standard devia-
tion (SD) for quantitative variables and frequency
percent for categorical ones. The Chi-square test
was used to screen the association of symptoms.
An independent t-test or an equivalent nonpara-
metric was used for comparison between groups.
A P-value of less than 0.05 was considered statis-
tically significant.

Results
Baseline characteristics

Out of 368 children with an average age of
22.20 * 1.56 months, 184 patients were in each
group. In the case group, 40.22% (n = 74) were
female and 59.78% (n = 110) were male, while in
the control group, 56.52% (n = 104) were female
and 43.48% (n = 80) were male. The sex distri-
bution difference between the groups was signif-
icant (P = 0.002). The average age of patients in
the case and control groups was respectively 26.6
+ 14.4 and 17.71 + 15.4 months, and the differ-
ence was significant too (P = 0.001). Upper respi-
ratory tract infection (URTI) in the FC group and
gastroenteritis (GE) in the non-FC (control) group
were the most common cause of fever (54.3% and

35.9% respectively). Other results are presented
in Table 1.

Tablel. Underlying disease in febrile children with
and without convulsion.

Underlying dis- FC group Non FC group
T (n=184) (n=184)
URTI 100 (54.35) (%16.3) 30
Pneumonia 6 (3.3%) 50 (27.2%)
Gastroenteritis 56 (30.4%) (35.9%) 66
UTI %2.2) 4) 10 (5.4%)
Otitis media 2 (1.1%) 0

Hidden bacteremia 6 (3.3%) 16 (8.7%)
Others 10 (5.4%) 12 (6.5%)
Total 184 (100%) 184 (100%)

FC: febrile convulsion, URTI: upper respiratory tract in-
fection, UTI: urinary tract infection

Blood test results
WBC count

Severe bacterial infections cause leukocyto-
sis with a leukocyte count of more than 15000/
mma3. In the FC group, 24% (n = 44) of patients
and in the non-FC group, 18.5% of patients (n =
34) had a WBC count more than 15000/mm3.
The difference between the two groups was not
significant (P > 0.05).

Platelets

The mean platelet count was 266.61 + 92.13
and 322.41 * 99.94 cells/mm3 in the case and
control groups respectively, and the difference
was significant (P = 0.001).

Hemoglobin

Anemia is defined when the hemoglobin level
is below 10.5 gr/dl. The hemoglobin level was
less than 10.5 gr/dl in 38% of patients (n = 70)
and 52% (n = 96) in the FC and non-FC groups
respectively. The difference between the groups
was significant (P=0.006).

ESR level

The mean ESR level in the FC group was 28.80
* 16.34 mm/hour, and in the non-FC group was
26.56 + 30.19 mm/hour. The difference was not
significant.

CRP level

In the FC group, 64.14% (n = 118) of patients
had a positive CRP test, while in the non-FC group,
52.17% (n = 96) had a positive CRP assessment.
The difference between the groups was not sig-
nificant (P > 0.05).
The comparison of complete blood count (CBC),
ESR, and CRP results between the groups is
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presented in Table 2.
Table2. Comparison of CBC, ESR and CRP in fe-
brile children with and without convulsion

Variables FC group Non FC group P value
(n=184) (n=184)
WBC (cell/mm3)
>15000 44 (24%) 34 (18.5%) 0.403*
10000-15000 52 (28.2%) (28.2%) 52
<10000 %47.8) 88) 98 (53.3%)
Hemoglobin (gram/Liter)
<105 70 (38%) 96 (52%) *0.006
>=10.5 114 (62%) 88 (48%)
Platelet (cell/ml)  266.61+92.13 322.41£99.94 0.001#
ESR (mm/hour) 28.80+16.34 26.56+30.19 0.091#
CRP
66 (35.86%) 88 (47.83%)
+ 52 (28.27%) 52 (28.27%)
+ 42 (22.83%) 14 (7.6%) DA
ot 24 (13.04%) 30 (16.3%)

FC: febrile convulsion, CBC: complete blood count,
WBC: white blood cell, ESR: erythrocyte sedimentation
rate, CRP: C reactive protein, * chi square test, # inde-
pendent t test.

Clinical and laboratory data in the simple and
complex FC subgroups

In the FC group, 124 patients (67.4%) had
simple convulsion and 60 patients (32.6%) had
complex convulsion. In the simple FC subgroup,
30 patients (24.2%) had a WBC count of more
than 15000/mm3. In the complex FC subgroup,
14 patients (23.33%) had this condition, and the
difference between the two subgroups was not
significant. Moreover, 42 patients (33.87%) in
the simple FC subgroup and 28 patients (46.67%)
in the complex FC subgroup had a hemoglobin
level below 10.5 gr/Ldl. The difference was not
significant either (P = 0.09). The mean platelet
count in the simple and complex FC subgroups
was 265.18 £ 101.08 and 269.57 + 95.74 cell/mL
mm3 respectively, and the difference was not sta-
tistically significant either (P = 0.77).

Clinical and laboratory data in the FC group ac-
cording to the duration of convulsion

In the FC group, the duration of convulsion was
shorter than 15 minutes in 178 patients (96.7%)
and longer than 15 minutes in 6 patients (3.3%).
Among these 6 patients, 4 cases had a WBC count
of more than 15000/mma3. In the subgroup with
shorter than 15 minutes convulsions, 40 patients
out of 178 (22.27%) had this condition. The dif-
ference between the subgroups was significant (P
=0.03).

Clinical and laboratory data in the FC group ac-
cording to the frequency of convulsion

In the FC group, 148 patients (80.4%) had one
convulsion and 36 patients (19.6%) had more
than one convulsion. Among the patients with one
convulsion, 38 cases (25.68%) had a WBC count
of more than 15000/mm3. In 36 patients with
more than one convulsion, 6 patients (16.67%)
had this WBC condition. The difference between
the two subgroups was not significant (P = 0.2).

Discussion

We studied 368 febrile children with and with-
out convulsion comparing the WBC, hemoglobin,
ESR, CRP, and platelets level. There was a statis-
tically significant difference between the FC and
non-FC groups regarding the hemoglobin and
platelet levels, but not in the WBC, ESR, and CRP.
Further, there was a significant difference between
the FC patients with shorter than 15 minutes con-
vulsion and patients with longer than 15 minutes
convulsion in the WBC count (P = 0.03), but not in
the ESR, hemoglobin, and CRP levels.

According to our findings, there was no signifi-
cant difference between the FC and non-FC groups
in WBC count. The WBC count thus represents
the underlying etiology of the fever and may not
be due to the convulsion itself. There are inconsis-
tent reports about the WBC count, CRP, and ESR
in FC patients (8, 9). In some studies, convulsion
has been considered the cause of leukocytosis (10,
11), while in other studies, fever was recognized as
the responsible factor (8, 12). It has been reported
that convulsion can cause a transient leukocytosis
that takes up to 24 hours after the attack(s); after-
ward, it will return to normal.

Leukocytosis can occur as an acute phase reac-
tant (APR) due to infection, so it is persistent un-
til the infection clears up. So in the case of febrile
convulsion, the leukocytosis may be due to an in-
fection. However, according to our results in cases
with a long duration of convulsion (more than 15
minutes), leukocytosis can be due to the convul-
sion attack itself.

In a study on 214 febrile children aged 6-60
months with and without convulsion, it has been
reported that the WBC count increased significant-
ly in the FC patients, but there was no significant
difference in the CRP and hemoglobin levels be-
tween the FC and non-FC patients (9). In another
study on 410 children (160 patients with FC) aged
6-60 months, it was similarly reported that the
WBC count was higher in children with FC, but ESR
and hemoglobin did not differ (8).

In other studies, it has been suggested that the
increased WBC count in patients with FC is not a
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result of convulsion itself, and it may be because

zures. Int ] Environ Res Public Health. 2018; 15: 2232.

of an underlying infection. In spite of no difference 6. OguniH, Tanaka T, Hayashi K, etal. Treatment and long-term
. . prognosis of myoclonic-astatic epilepsy of early childhood.

between our studied groups regarding the WBC Neuropediatrics.2002;33:122-132.

count, according to a systematic review by Warden 7.  Pediatrics AAo. Neurodiagnostic evaluation of the child witha

et al. a WBC assessment for FC patients is suggest- simple febrile seizure. Pediatrics.2011;127:389-394.

v . p _gg : 8. Rahbarimanesh AA, Salamati P, Ashrafi M, et al. Leukocyte
ed (13). But, the American Academy of Pediatrics count and erythrocyte sedimentation rate as diagnostic fac-
does not recommend the routine tests of blood cell tors in febrile convulsion. Acta Med Iran. 2011;49:447-450.
count in FC patients (7). In the present study, no 9. Biyani G, Ray SK, Chatterjee K, et al. Leukocyte count and C

R o . reactive protein as diagnostic factors in febrile convulsion.
significant association between the hemoglobin, Asian Journal of Medical Sciences. 2017;8:56-58.
ESR, and CRP level and the convulsion character- 10.  Aydogan M, Aydogan A, Kara B, et al. Transient peripheral
istics includin g type, duration, and fre quency was lze(;l(l)«;.czy;(.);;s_l;lgchlldren with afebrile seizures. ] Child Neurol.
observed. However, there was a Significant rela- 11. Teran CG, Medows M, Wong SH, et al. Febrile seizures: current
tionship between the occurrence of leukocytosis role of the laboratory investigation and source of the fever in
and the duration of convulsion. Nonetheless, in an- i};dmgnosuc approach. Pediatr Emerg Care. 2012;28:493-
other study on 203 children with FC, they reported 12.  van Stuijvenberg M, Moll HA, Steyerberg EW, et al. The dura-
that there was no significant association between tion of febrile seizures and peripheral leukocytosis. ] Pediatr.
: . . 1998;133:557-558.
the duration of COHYUISIOH and leUkOCytOS_lS (12_)' 13.  Warden CR, Zibulewsky ], Mace S, et al. Evaluation and man-
Heydarian et al, in a study on 240 febrile chil- agement of febrile seizures in the out-of-hospital and emer-
dren with and without convulsion, reported that gency department settings. Ann Emerg Med. 2003;41:215-
. . 222.

0 0 -

37.5% in the FC group and_ 36'7_ % in th_e n.o.n FC 14. Heydarian E Vatankhah H. The role of anemia in first simple
group suffered from anemia with no significant febrile seizure in children aged 6 months to 5 years old. Neu-
difference (14). However, in our results, the hemo- rosciences (Riyadh). 2012;17:226-229.

: PR . 15. Berg AT, Shinnar S. Unprovoked seizures in children with fe-
gIObm level was Slgrlllﬁcantly different between the brile seizures Short-term outcome. Neurology. 1996;47:562-
FC and non-FC patients. 568.

In our patients, the type of convulsion was sim-
ple in 67.4% of patients. Some other studies con-
firmed similarly that simple FC is more prevalent
(15).

Conclusion

Leukocytosis and an elevated ESR and CRP level
in patients with febrile convulsion can represent
the underlying etiology of the fever, and they may
not be due to the convulsion itself. But longer than
15 minutes convulsions may lead to leukocytosis.
Limitations

Multicenter prospective studies with more sam-
ples are suggested.
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