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Objective: To evaluate the outcome of platelet-related parameters in children with febrile
seizures (FSs) and seek low-cost markers for the clinical prediction of FSs.

Methods: A total of 79 patients with FSs (the FS group) who were hospitalized in our
hospital were selected. Eighty-two patients with fever and without seizures (the FC group)
and 81 healthy patients without fever (the HC group) were selected. The results of whole
blood cell analysis were retrospectively analyzed.

Results: The results of whole blood cell analysis showed that platelet (PLT) count, mean
platelet volume (MPV), hemoglobin (Hb), mean corpuscular volume (MCV), mean corpus-
cular hemoglobin (MCH), and hematocrit (HCT) levels in the FS group were significantly
lower than in the FC and HC groups (P < 0.05). The platelet-to-lymphocyte ratio (PLR) in
the FS and FC groups was significantly higher than in the HC group (P < 0.05), but there was
no statistical difference between the FS and FC groups (P > 0.05). The PLT count in the CFS
group was significantly lower than in the SFS group (P < 0.05). The PDW of the CFS group
was higher compared with the SFS group (P < 0.05). The PLT count and PLR of the relapsed
group were lower than those of the non-relapsed group (P < 0.05). The conducted linear
regression analysis showed that MCH, PLT, and MPV were closely related to the occurrence
of FSs. The binary logistic model showed that MPV was the most important protective factor
related to FSs.

Conclusion: PLT and MPV are closely related to the occurrence of FSs. PLT and PDW may
be able to serve as simple yet effective laboratory indicators for distinguishing different types
of FSs. Low PLR levels could be used to predict the risk of FS recurrence.

Keywords: febrile seizures, hemocytes, platelet count, mean platelet volume, platelet
distribution width

Introduction
Febrile seizure (FS) is the most common type of childhood seizure disease. It typically
occurs in children between six months and five years old with an accompanying
temperature that can reach above 38°C. While the disease is associated with fever,
there is a lack of evidence of intracranial infection or other clear pathology factors (eg,
brain tumor, epilepsy).! Approximately 30-50% of cases are likely to relapse after the
first onset,” and the younger the age at the first onset, the greater the probability of
recurrence in the future.

Although most cases of FSs have a good prognosis and will not cause serious harm
to children,’ the condition can still be traumatic for parents. In particular, complex FSs
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(CFSs) are more likely to develop into epileptic seizures than
simple FSs (SFSs). The condition seriously affects the phy-
sical and mental growth and life quality of children, and it
can impose psychological and economic burdens on their
families. Additionally, the parents of children with FSs are
not always able to describe the manifestations of these sei-
zures clearly and accurately, which can lead to confusion in
the judgment of the occurrence and classification of FS.
Therefore, establishing objective biomarkers for use in the
prediction and judgment of the occurrence and type of FS
will be of significant clinical benefit.

Whole blood cell analysis is a testing technology avail-
able in all hospitals and is simple and convenient to perform.
Almost all child patients and children who receive routine
physical examinations in a hospital will receive this exam-
ination. The test is convenient to clinicians and patients
because it can identify useful predictive indexes. At present,
several new parameters reflecting inflammatory indexes,
such as neutrophil to lymphocyte ratio (NLR), platelet-to-
lymphocyte ratio (PLR), and red blood cell distribution width
(RDW), have begun to enter the research field of inflamma-
tion-related diseases. The predictive value of these indicators
in FS has also become a new focus of clinical research. As
low-cost markers of inflammatory responses, they have
attracted more and more attention. However, there are few
relevant studies, and the results are not consistent.*'° For
example, some®® believe that NLP increases the risk of FS,
and NLR and RDW can be limited to distinguish between
SFS and CFS. However, others™”® believe that NLR and
RDW cannot clearly distinguish SFS and CFS, and there is
no significant difference between FS and the control group.
In any case, the study of these peripheral blood inflammatory
indicators opens a new idea for the clinical search for effec-
tive biomarkers of FS. Some of these studies only investi-
gated the difference between SFS and CFS groups.®® Others
only had a fever control group or healthy children control

gI'Oup,S’g’lO

with FS recurrence, and there are few studies on the relation-

which did not involve the situation of children

ship between platelet-related parameters such as platelet
count (PLT), mean platelet volume (MPV), and platelet dis-
tribution width (PDW) and the occurrence of febrile convul-
sion. Recent studies showed that in addition to hemostasis,
platelets play an important role in inflammation and
immunity."" Accordingly, we decided to select platelet-
related parameters in the whole blood cell analysis of per-
ipheral blood as the focus of the current study. We also
reviewed the role of other blood cell indicators in FSs to
identify valuable parameters.

Materials and Methods

Research Subjects

This research represents a retrospective study with all data
derived from the hospital medical records database and did
not involve medical ethics or requiring the informed con-
sent of patients.

The FS group included 79 cases of hospitalized children
with FSs in Wuxi No.2 People’s Hospital (China). Seven cases
were herpetic pharyngitis, eight were acute bronchitis, two
were acute laryngitis, and the other 62 were all children with
acute upper respiratory tract infections. Children with previous
conditions such as hereditary metabolic disease, epilepsy,
psychomotor retardation, congenital dysplasia, intracranial
space-occupying lesion, and other brain injuries were
excluded. A diagnosis of FS was made according to the
2011 American Academy of Pediatrics (AAP) criteria.' The
study population comprised 41 males and 38 females.
Electroencephalography was performed in children older
than three years to rule out epilepsy. A total of 15 cases
involving children with focal seizures lasting more than 15
minutes (including more than two seizures within 24 hours or
in the same febrile course) were classified into the CFS group.
The remaining 64 cases were categorized into the SFS group.

The febrile control group. To exclude the influence of
infection and fever on the study results, 82 patients of the
same age and who had been hospitalized during the same
period for acute upper respiratory tract infection, with
fever but no seizures, and where the fever ran its course
within three days were selected as the fever control (FC)
group. The group included 47 males and 35 females with
an average age of 3.45 + 1.66 years.

The healthy control group. The healthy control (HC)
group comprised 81 healthy children with normal physical
examination results and included 36 males and 45 females
with an average age of 3.43 + 2.01 years.

Children with pre-existing heart, brain, endocrine, or
other basic diseases were excluded in the FC and HC groups.

Research Methods

In the FS and FC groups, 2 mL venous blood was drawn
within half an hour following admission and put into an antic-
oagulant tube containing EDTAK,. The samples were sent for
whole blood cell analysis and C-reactive protein (CRP) detec-
tion within half an hour after mixing. In the HC group, venous
blood was collected randomly by the same method for whole
blood cell analysis and CRP detection. Whole blood cell
analysis was performed using a Sysmex-2100 automatic
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blood cell analyzer. CRP was detected using an automatic
specific protein instant detection analyzer (Ottoman-1000).

Statistical Analysis

Analyses were conducted using the SPSS Statistics soft-
ware (v.17.0) program. A Chi-square test (x°) or Fisher’s
exact test was used for the data enumeration. Normally
distributed variables were expressed as the mean + the
standard deviation (SD) and were compared with indepen-
dent sample #-tests. One-way analysis of variance was
used to compare the differences between the three groups.
The Least-Significant Difference (LSD) test or Dunnett’s
T3 test was used for pairwise comparison between groups.
Linear regression analysis and binary logistic analysis
were used to study the association between the FSs
(dependent variable) and the detection factors (indepen-
dent variables). All P-values less than 0.05 were consid-
ered statistically significant.

Results

The Comparison of Clinical and
Laboratory Data Among the Febrile
Seizure, Fever Control, and Healthy

Control Groups

The study included 79 children (mean age 2.9 + 1.6 years
old) in the FS group, including 15 patients with CFS
(mean age 4.0 £ 2.4 years old) and 64 patients with SFS
(mean age 2.7 + 1.2 years old). The control group included
163 children (mean age 3.4 + 1.8 years old). The FS, FC,
and HC groups indicated no significant differences in age,
sex, and red blood cell distribution width (P>0.05). There
was no significant difference in body temperature between
the FS and FC groups (P > 0.05).

1. ) A comparison of platelet-related parameters showed
that platelet (PLT) count and mean platelet volume
(MPV) in the FS group were significantly lower than

those in the FC and HC groups (P < 0.05). Platelet-to-
lymphocyte ratio (PLR) was higher in the FS group
than in the HC group (P < 0.05), but there was no
significant difference between the FS and FC groups
(P > 0.05). There was no significant difference in the
platelet distribution width (PDW) among the three
groups (P > 0.05) (see Table 1 and Figure 1).

2. ) The results of additional blood cell analysis showed
that the hemoglobin, mean corpuscular volume
(MCV), mean corpuscular hemoglobin (MCH), and
hematocrit levels in the FS group were significantly
lower than in the FC and HC groups (P < 0.05). The
white blood-cell-count, neutrophil-to-lymphocyte
ratio (NLR), and CRP in the FS and FC groups were
significantly higher than in the HC group (P < 0.05).
However, there was no significant difference between
the FS and FC groups (P > 0.05). The proportion of
neutrophils in the FS group was lower than in the FC
group but higher than in the HC group, and the pro-
portion of lymphocytes in the FS group was higher
than in the FC group but lower than in the HC group
(P <0.05) (see Table 2).

The Results of the Simple Febrile and

Complex Febrile Seizures Groups

The PLT count of the CFS group was significantly lower
compared with the SFS group (P < 0.05). The PDW of the
CFS group was larger than in the SFS group (P < 0.05)(see
Table 3 and Figure 2). There was no significant difference
in other clinical data and laboratory results between the
two groups (P > 0.05) (see Table 4).

Results of the Comparison Between the

Recurrent and Non-Recurrent Groups
All causes of FS were tracked up to December 2020; 28
children who had more than two recurrences of FS were

Table | Comparison of Platelet-Related Parameters Among the Three Groups

Parameters FS Group FC Group HC Group p-value p-value p-value p-value
(n=79) (n=82) (n=81) (Between the (FS and FC) (FS and HC) | (FC and HC)
Three Groups)
Platelet count (x10%/L) 191.34£59.37 215.46+56.90 235.30£59.6 | 0.000* 0.01%* 0.000%* 0.032%*
Mean platelet volume (fl) 10.50+1.36 11.17£1.14 10.96+0.94 0.004* 0.003"* 0.039" 0.519"
Platelet distribution width 12.51+2.40 12.86+2.38 12.74+2.14 0.611*
Platelet/lymphocyte ratio (PLR) 100.67+75.33 120.69+65.97 77.44+29.05 | 0.000* 0.208% 0.035% 0.000%
Notes: *One-way analysis of variance (ANOVA); *LSD test; *Dunnett’s T3 test.
Journal of Inflammation Research 2021:14 https: 5383
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Figure | Comparison of platelet-related parameters (*Compared with FS group, P<0.05; *Compared with HC group, P<0.05; ns indicates no statistical significance).

included in the recurrent group. Recurrence occurred in 21
patients (32.81%) in the SFS group and 7 patients
(46.67%) in the CFS group. There was no significant
difference in recurrence rate between the two groups (x°
= 1.019, P > 0.05). The recurrence rate of our study
subjects was consistent with previous research data (30—
50%).> The PLT and PLR in the recurrence group were
lower than in the non-recurrence group (P < 0.05) (see
Table 5 and Figure 3); the red-blood-cell (RBC) count and
hemoglobin in the recurrence group were lower than in the
non-recurrence group (P < 0.05); there were no significant
differences in other indicators (P > 0.05) (see Table 6).

Regression Analysis

Linear regression analysis showed that the MCH, PLT
count, and MPV were closely linked to FSs. Subsequent
binary logistic analysis revealed that the MPV was the
most important protective factor associated with FSs in
children included in this study (odds ratio [OR] = 0.435;

95% confidence interval [CI]: 0.316-0.600; P = 0.000)]
(see Table 7).

Discussion
At present, growing evidence suggests that there is an asso-
ciation between FSs and inflammation.'*'* Inflammation is
the immune defense response that occurs when an organism
is infected by external pathogenic microorganisms or stimu-
lated by injury. This process involves many subtypes of
immune system cells, including macrophages, neutrophils,
lymphocytes, eosinophils, and monocytes. Immune system
activation is significant in patients with FSs. During infec-
tion, immune cells, such as macrophages and lymphocytes,
are stimulated to secrete pro-inflammatory cytokines, such as
IL-1B, TNF-a, and IL-6.'¢"®

Complete blood cell analysis and CRP were detected in
children with FSs, in children with a fever but with no
seizure episodes of the same age (FC group), and in the
HC group. The correlation between various indicators and
the causes of FS were compared. The primary conclusions
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Table 2 Comparison of Other Peripheral Blood Cell Analyses Among the Three Groups

Parameters FS Group FC Group HC Group p-value p-value p-value p-value
(n=79) (n=82) (n=81) (Between the (FS and FC) (FS and HC) (FC and HC)
Three Groups)
Age (month) 35.2£19.0 41.4£19.9 41.224.1 0.09*
Gender (male/female)® 41/38 47/35 36/45 0.256
Temperature at admission | 39.4+0.7 39.20.6 36.70.3 0.000% 0.194"# 0.000%# 0.000%#
(°C)
White blood cell count 9.94+5.22 11.06+4.91 7.39+2.05 0.000* 0.416"™ 0.000"* 0.000"*
(x10%/L)
The proportion of 582012324 | 68.48+13.58 | 43231346 | 0.000% 0.003" 0.0007# 0.0007#
neutrophils (%)
The proportion of 32.82422.33 22221209 | 46.23+12.87 | 0.000* 0.001%# 0.0007# 0.0007#
lymphocytes (%)
Neutrophil-to- 3.4613.10 462341 1.13£0.82 0.000% 0.074" 0.0007# 0.0007#
lymphocyte ratio (NLR)
Red blood cell count 4.6210.35 4911037 4.660.29 0.000% 0.000%* 0.476%* 0.000%*
(x10'%1L)
Hemoglobin (g/L) 121.3248.19 133.37 127.36+8.69 0.000%* 0.000%# 0.000%# 0.001%#
£11.61
Mean corpuscular volume | 82.10£4.93 86.88+3.14 84.42+3.94 0.000% 0.000%# 0.004"# 0.000%#
()
Mean corpuscular 26.32%1.79 27.68+0.96 27.34%1.34 0.000% 0.000%# 0.0007# 0.19%#
hemoglobin (pg)
Mean corpuscular 320.84 318.6748.28 324.15 0.000% 0.593"# 0.322%# 0.002°#
hemoglobin +14.93 +11.80
concentration (g/L)
Hematocrit 0.380.02 0.430.03 0.39+0.03 0.000% 0.000%* 0.000%* 0.000%*
Red blood cell 13.04£1.99 12.540.55 12.58+0.76 0.097*
distribution width
C-reactive protein (mg/L) | 11.20£20.13 9.44£14.25 2.34£2.50 0.000%* 0.891%# 0.001%# 0.0007#

Notes: *One-way analysis of variance (ANOVA); **LSD test; *Dunnett’s T3 test; *chi-square test.

Table 3 Comparison of Platelet-Related Parameters Between SFS and CFS Groups

Parameters SFS Group (n=64) CFS Group (n=15) p-value*
Platelet count (x10/L) 205.14+55.93 132.47+31.32 0.000
Mean platelet volume (fl) 10.40+1.33 10.93+1.45 0.176
Platelet distribution width 12.14+2.31 14.08+2.21 0.004
Platelet/lymphocyte ratio (PLR) 107.15+80.49 73.02+38.00 0.115

Note: *Independent sample t-test.

of this study are that the MCH, PLT count, and MPV had
significant negative effects on the occurrence of FS. The
MPV was the most important protective factor associated
with FSs in children.

In this study, white blood cell (WBC) count, neutrophil
ratio, NLR, PLR, and CRP in the FS and FC groups were
significantly higher than those in the HC group. However,
there was no statistical difference between the FS and FC
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Figure 2 Comparison of platelet-related parameters between SFS and CFS groups (*Compared with CFS group, P<0.05; ns indicates no statistical significance).

groups. Similarly, Romanowska* and Liu et al® found no
differences in WBC count between FS and FC groups.
However, their data showed that the CRP level in the FS
group was lower than in the FC group. The neutrophil ratio

and count were also higher in the FS group compared with
the FC group. Our different results may have been related to
the sample detection time in the FS group. All the children in
the FS group who were included in this study were

Table 4 Comparison of Other Peripheral Blood Cell Analysis Between SFS and CFS Groups

Parameters SFS Group (n=64) CFS Group (n=15) p-value*
Age (month) 324147 47.4+289 0.069
Gender (male/female) 35/29 6/9 0.393*
Temperature at admission (°C) 39.5+0.8 39.1+0.6 0.103
White blood cell count (x10/L) 10.36+5.28 8.15+4.73 0.141
The proportion of neutrophils (%) 58.93+22.27 55.08+27.67 0.568
The proportion of lymphocytes (%) 31.87+21.57 36.86+25.75 0.440
Neutrophil-to-lymphocyte ratio (NLR) 3.51£3.13 3.24+3.06 0.762
Red blood cell count (x10'%/L) 4.63+0.35 4.58+0.38 0.612
Hemoglobin (g/L) 121.23+8.66 121.67+5.96 0.855
Mean corpuscular volume (fl) 81.86+4.98 83.11+4.74 0.382
Mean corpuscular hemoglobin (pg) 26.24+1.83 26.66x1.61 0.421
Mean corpuscular hemoglobin concentration (g/L) 320.78+14.53 321.07%17.05 0.947
Hematocrit 0.38+0.02 0.38+0.03 0.734
Red blood cell distribution width 13.10£2.18 12.80+0.75 0.603
C-reactive protein (mg/L) 10.30+19.27 15.07+23.80 0.412

Notes: *Independent sample t-test; *chi-square test.
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Table 5 Comparison of Platelet-Related Parameters Between the Recurrent and Non-Recurrent Groups

Parameters Recurrent Group (n=28) Non-Recurrent Group (n=51) p-value*
Platelet count (x10%/L) 165.75+45.34 205.39+61.82 0.004
Mean platelet volume (fl) 10.79£1.51 10.34£1.26 0.154
Platelet distribution width 12.74+£2.23 12.38+2.50 0.528
Platelet/lymphocyte ratio (PLR) 28.29+38.48 118.45+£84.51 0.001

Note: *Independent sample t-test.

hospitalized patients, and the sample testing time was
between 30 minutes and 24 hours after a seizure (minimum
30 minutes, maximum 24 hours, median 87 minutes), and
between 30 minutes and 24 hours after a fever (minimum 30
minutes, maximum 24 hours, median 105 minutes). The
blood-sampling time of some patients was longer compared

Platelet count

300

n
o
=4

PLT (x 10°L)
g

Platelet distribution width
20

with those in Liu’s study group (within two hours after
a seizure). However, Romanowska’s report did not provide
the blood collection time for the FS group. WBC count,
neutrophils, and CRP are all markers of an inflammatory
response, among which CRP is an acute-phase protein

released from hepatocytes under the stimulation of
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Figure 3 Comparison of platelet-related parameters between the recurrent and non-recurrent groups (*Compared with non-recurrent groups, P<0.05; ns indicates no

statistical significance).
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Table 6 Comparison of Other Peripheral Blood Cell Analysis Between the Recurrent and Non-Recurrent Groups

Parameters Recurrent Group (n=28) Non-Recurrent Group (n=51) p-value*
Age (month) 32.8420.0 36.6£18.5 0.391
Gender (male/female) 18/10 23/28 0.103*
Temperature at admission (°C) 39.3+0.8 39.4+0.7 0.377
White blood cell count (x 10%/L) 9.83+5.06 10.00£5.36 0.893
The proportion of neutrophils (%) 53.11+24.09 60.98+22.52 0.151
The proportion of lymphocytes (%) 37.57+22.74 30.21+21.89 0.163
Neutrophil-to-lymphocyte ratio (NLR) 2.62%2.55 3.93+£3.30 0.072
Red blood cell count (x10'%L) 4.51+0.33 4.68+0.35 0.034
Hemoglobin (g/L) 118.54+8.86 122.84+7.45 0.024
Mean corpuscular volume (fl) 82.92+4.13 81.65+5.31 0.276
Mean corpuscular hemoglobin (pg) 26.32+1.40 26.33+1.98 0.986
Mean corpuscular hemoglobin concentration (g/L) 317.57£13.30 322.63+15.59 0.151
Hematocrit 0.37+0.03 0.38+0.02 0.229
Red blood cell distribution width 13.23+£0.94 12.94+2.38 0.543
C-reactive protein (mg/L) 10.89+18.40 11.38£21.19 0.919
Notes: *Independent sample t-test; *chi-square test.
Table 7 Logistic Analysis of Risk Factors for Febrile Convulsion

Variable Regression Coefficient Standard Error p-value OR 95% CI
PLT —0.013 0.003 0.000 0.987 0.981-0.993
MCH —0.802 0.153 0.000 0.448 0.332-0.605
MPV —0.831 0.163 0.000 0.435 0.316-0.600

Abbreviations: PLT, platelet count; MCH, mean corpuscular hemoglobin; MPV, mean platelet volume.

inflammatory mediators such as IL-6 and IL-8."” Generally,
IL-6 increases rapidly following an inflammatory response.
PCT increases after two hours while CRP increases rapidly
after six hours,?® and its rise to a peak is sometimes later than
the appearance of clinical manifestations. We hypothesized
that since a child’s body temperature rises rapidly to a peak
during an FS, the inflammatory response will be shorter. The
time of detection in Romanowska and Liu’s study was close
to the time of onset, and WBC and CRP levels had not yet
reached their peak. In febrile children without seizures, the
sample testing time was between 30 minutes and three days
after a fever (minimum 30 minutes, maximum three days,
median 1.94 days). A longer inflammatory response resulted
in a time increase in WBC and CRP, resulting in a lower CRP
in the FS group in their study. These factors may be related to
the inflammatory response caused by a fever but are not
factors affecting the sensitivity of FSs. Differences in neu-
trophil and lymphocyte ratios between the FS and FC groups
may have been related to different infectious pathogens. FSs
are primarily the result of a virus,?' so there were more cases
with increased lymphatic proportion.

Recent studies suggested that NLR and PLR are two new
parameters that can be used to reflect infection and as mar-
kers of an inflammatory response, and as indicators of dis-
ease activity. Liu® and Romanowska et al* showed that NLR
was significantly higher in children with FSs compared with
a control group. However, when Liu used a receiver operat-
ing characteristic curve to analyze the diagnostic value of
NLR, the results showed that the area under the curve was
below 0.7 between the FS and the control group and between
the SFS and CFS groups, indicating limited diagnostic value.
In the present study, the NLR of the FS and FC groups was
higher than the HC group, and there was no difference
between the FS and FC groups. This difference may be
related to the detection time of samples in the FS group and
the primary disease of selected children in the FC group. The
differences in the test conditions of relevant samples were
previously analyzed. Kubota et al® posited that there was no
difference in NLR between SFS and CFS, which is consistent
with the results in the current study. There was also no
difference between the recurrent and non-recurrent groups
in this study. Therefore, we believe that this is more
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indicative of the sensitivity of NLR as a test indicator in
relation to the body’s inflammatory response and that the
role of NLR in FS requires further investigation.

The PLR is the ratio of the PLT count divided by the
absolute lymphocyte count as a potential indicator of inflam-
mation. Like NLR, the PLR can also be used as an indicator
for the differential diagnosis or prognostic prediction of var-
ious diseases. However, current studies have primarily focused
on cancer and autoimmune diseases in this regard.”** Yu’
provided a preliminary note on the relationship between PLR
and FSs, suggesting that the PLR levels in both SFS and CFS
groups were higher than those in a febrile-without-seizures
group. However, no differences were observed between the
SFS and CFS groups, and no comparison was made with
healthy children. In the present study, the PLR values of the
FS and FC groups were significantly higher than those of the
control group, reflecting the systemic inflammatory response
in the active phase of the disease. The lack of significant
differences between the FS and FC groups may have been
due to similar reasons as those ascribed to NLR. Multi-center
large-sample and multi-primary disease spectrum studies
should be conducted to investigate this further. The PLR
value showed no difference between the SFS and CFS groups,
which was consistent with the study of Yu. However, we found
significant differences in PLR values between the recurrent
and the non-recurrent groups. The PLR values of the recurrent
group were significantly lower than those of the non-recurrent
group, which may have been related to the significantly lower
PLT count of the recurrent group compared with the non-
recurrent group. Therefore, low PLR levels may be responsi-
ble for an increased risk of FS.

In this study, PLT count and MPV in the FS group were
significantly lower than in the FC and HC groups. There were
significant differences in PLT count between the SFS and
CFS groups and between the recurrent and non-recurrent
groups. A 2017 study, published in Cell, highlighted platelets
as the “mechanical scavengers” of the human body.** In the
presence of an infection, platelets secrete chemokines that act
as inflammatory mediators and participate in the inflamma-
tory response. At the inflammation or infection site, platelets
actively search for invading bacteria and form platelet—bac-
terial aggregates that promote the activation of neutrophils,
which can engulf the trapped bacteria. Therefore, the PLT
count can also be used as an indicator for measuring the
severity of infection.”*

In our study, we found that although the PLT count of the
FS group was essentially within the normal reference range,
it was significantly lower compared with the control group,

which was similar to the previous studies of some scholars.*
The lower the PLT count, the more likely the chances of
complex and recurrent FS occurring. This may be related to
infection leading to platelet activation and aggregation and
releasing large amounts of inflammatory mediators. These
factors may coexist during seizures, regardless of whether the
causes of platelet activation are systemic inflammation, oxi-
dative stress, or hypoxemia.”> >’ The cascade reaction of
platelet aggregation is triggered, leading to the release of its
chemical mediators and endothelial damage and the release
of a large number of inflammatory cytokines, such as IL-1
and IL-6.”®?° This activation may consume platelets, or
macrophages may phagocytize more platelets, resulting in
a decrease in peripheral blood PLT count. Many clinical
studies have found a relationship between platelet activation
and disease.”’ % Additionally, inhibiting platelet activation
can improve the inflammatory response. Accordingly, we
believe that PLT count is a sensitivity indicator in the diag-
nosis of FS and can be used to determine the onset of
different types of FSs.

Mean platelet volume (MPV) reflects the size of plate-
lets and the generation rate of platelets in bone marrow and
is one of the indicators of platelet activation.> MPV and
PLT count are two major indicators for evaluating platelet
activation and infection severity.***> A few studies have
reviewed the relationship between MPV and FSs with
inconsistent results. For example, according to research
conducted by Liu et al, the FS group’s MPV was higher
than a control group, and the MPV of an SFS group was
higher than in a CFS group.” Ozaydin also found that the
MPV of an SFS group was higher than in a CFS group when
comparing these two groups.’® However, Nikkhah et al
found no differences between an SFS and a CFS group in
their study.’” In the present study, the MPV of the FS group
was lower than that of the FC and HC groups, but there was
no difference between the SFS and CFS groups or between
the recurrent and non-recurrent groups. Therefore, we
hypothesized that the risk of FS may be related to platelet
activation. Platelet count and MPV have been closely linked
to the pathogenesis of FS. Platelet count may also be an
actual predictor of different types of FSs, although the
underlying mechanisms require additional study.

In this retrospective study, we also observed differences
in PDW between the SFS and CFS groups. The PDW of the
CFS group was significantly larger than in the SFS group,
suggesting that PDW may be a simple and effective labora-
tory indicator for inducing different types of FS. PDW
reflects the variation of platelet volume in the blood. The
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higher the PDW, the more heterogeneous the platelet volume
will be. Current studies on PDW have included malignant
tumors and cardiovascular, respiratory, and hematological
diseases.’® *' Few studies of PDW in neurological disorders
and no relevant studies were retrieved in patients with epi-
lepsy and FSs. Because PDW changes are time-dependent,
the difference in the time between blood sampling and sam-
ple analysis may yield different results. In addition, the
intravascular use of different anticoagulants can also affect
the platelet index.** Therefore, to establish whether PDW
can be used to determine the types of FS, many large samples
and studies are needed in the future following the exclusion
of selected influencing factors.

We also found that hemoglobin, MCV, MCH, and hema-
tocrit in the FS group were significantly lower than in the FC
and HC groups. Only the RBC count was lower in the FS
group than in the FC group, and no difference was found
between the FS and HC groups. Recent studies reported that
iron deficiency might be a risk factor for FS, and iron defi-
ciency anemia has also been linked to an increased risk of FS
in children.** Hemoglobin contains iron, which plays an
important role in transporting oxygen to tissue such as
those that make up the brain. Iron deficiency can reduce the
metabolism of some neurotransmitters, which may alter the
epilepsy threshold in children.*** This study showed no
difference in the number of anemia cases among the groups,
which was consistent with a study conducted in Korea in
2019.*” Anemia occurred in eight patients in both the FS and
non-FS groups (8/79 in the FS group and 8/163 in the non-FS
group; x* = 2.347, P > 0.05). The anemia diagnostic criteria
herein refer to Pediatrics (9th ed.)*® as follows: <90 g/L (14
months), <100 g/L (4-6 months), Hb <110 g/L, HCT < 0.33
(6-59 months); Hb < 115 g/L, HCT < 0.34 (511 years); Hb
<120 g/L, HCT < 0.36 (12—14 years). There was also no
difference in the incidence of anemia between the SFS and
CFS groups or between the recurrent and non-recurrent
groups (y* was 0.527 and 2.848, respectively, P > 0.05).
However, the hemoglobin, MCV, MCH, and hematocrit in
the FS group were significantly lower than those in the FC
and HC groups. Logistic analysis showed that mean erythro-
cyte hemoglobin volume had a significant negative correla-
tion with the occurrence of FS and functioned as a protective
factor for FS. Accordingly, we speculated that a child’s body
might be in a period of reduced iron storage, but the iron for
red blood cells to synthesize hemoglobin had not yet been
reduced. Therefore, the amount of circulating hemoglobin
was still normal and had not reached the period of iron
deficiency anemia.

In conclusion, the PLT count and MPV are closely
related to the incidence of FSs, and platelet and PDW
might be two simple and effective laboratory markers to
distinguish different types of FSs. Low PLR levels may be
used to predict the risk of FS recurrence.
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