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Neutrophil-lymphocyte ratio, red cell distribution
width and mean platelet volume as practical

markers in febrile seizure classification

Proporcdo entre linfocitos e neutrofilos, amplitude de distribuicdo de
hemacias e volume medio de plaguetas como marcadores praticos
na classificacdo de convulsdes febris
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ABSTRACT

Objective: To examine the neutrophil-lymphocyte ratio, red
cell distribution width and mean platelet volume in patients
with febrile seizure and to determine their role in febrile
seizure classification.

Methods: This was a retrospective hospital-based study conducted
among patients aged 5 to 72 months admitted with febrile seizure.
Children who had febrile seizures due to upper respiratory tract
infection were included in the study. The children were divided
into two groups: simple febrile seizures and complex febrile
seizures. Patients with a history of febrile status epilepticus,
previous convulsions, use of antiepileptic or other chronic
drugs, foci of infection other than the upper respiratory tract
infection, abnormal biochemical parameters, and chronic mental
or physical disease were excluded from the study. Clinical and
laboratory findings of the patients were obtained from digital
medical records.

Results: The records of 112 febrile seizure patients were reviewed,
and 89 were grouped as simple and 23 as complex febrile seizures.
Although there was no statistically significant difference between
the two groups in terms of the mean red cell distribution width
values (p=0.703), neutrophil-lymphocyte ratio and mean platelet
volume were significantly higherin patients with complex febrile
seizures (p=0.034, p=0.037; respectively).

Conclusions: This study showed that neutrophil-lymphocyte ratio
and mean platelet volume could be practical and inexpensive
clinical markers for febrile seizure classification. A similar result
could not be reached for red cell distribution width in this study.
These findings should be supported by multicenter studies with
large samples.

Keywords: Febrile seizures; Neutrophil lymphocyte; Mean
platelet volume.
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RESUMO

Objetivo: Examinar a relacdo linfécitos-neutroéfilos, amplitude
de distribuicdo de hemacias e volume médio de plaquetas em
pacientes com convulsdo febril, e determinar seu papel na
classificacdo de convulsdo febril.

Métodos: Este foi um estudo retrospectivo de base hospitalar
realizado com pacientes de 5 a 72 meses admitidos com convulsdo
febril. Criancas que tiveram convulsdes febris em razdo de
infeccao do trato respiratério superior foram incluidas no estudo.
As criancas foram divididas em dois grupos: convulsoes febris
simples e complexas. Pacientes com histéria de Status epiléptico
febril, convulsdes prévias, uso de drogas antiepilépticas ou
outras drogas crénicas, com focos de infeccdo que ndo a do
trato respiratério superior, pardmetros bioquimicos anormais e
doencas crénicas mentais ou fisicas foram excluidos do estudo.
Os achados clinicos e laboratoriais dos pacientes foram obtidos
a partir dos prontuérios médicos digitais.

Resultados: Registros de 112 pacientes com convulsao febril
foram revisados: 89 com convulsdes febris simples e 23 com
complexas. Embora ndo tenha havido diferenca estatisticamente
significativa entre os dois grupos em termos de valor médio
de amplitude de distribuicdo de hemécias (p=0,703), a relacdo
linfocitos-neutréfilos e o volume médio de plaquetas foram
significativamente mais elevados em pacientes com convulsdes
febris simples (p=0,034, p=0,037; respectivamente).
Conclusoes: Este estudo mostrou que a relacdo linfécitos-neutréfilos
e o volume médio de plaquetas podem ser marcadores clinicos
préticos e de baixo custo para a classificacdo de convulsao febril.
Um resultado semelhante ndo pdde ser alcancado paraaamplitude
de distribuicdo de hemdcias neste estudo. Esses achados devem
ser apoiados por estudos multicéntricos com grandes amostras.
Palavras-chave: Convulsées febris; Neutroéfilos linfécitos; Volume
médio de plaquetas.
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Febrile seizure classification

INTRODUCTION

Febrile seizure (FS) is a type of convulsion typically seen in
children between six months and six years of age that is not
triggered by central nervous system infection or inflammation.
It is divided into two groups — simple and complex — accord-
ing to their clinical features. Simple febrile seizures (SES) take
less than 15 minutes, do not recur within 24 hours, and cause
no cognitive impairment.' Complex febrile seizures (CFS) are
characterized by recurrences within 24 hours, accompanied by
focal neurological findings, and last longer than 15 minutes.
It is known that 25-30% of FS are complex.>* Most febrile
seizures occur outside healthcare facilities, and information on
the character of the seizures is usually obtained from the par-
ents. There is no objective parameter in the current literature to
distinguish between these two types of seizures. For this reason,
objective diagnostic indicators are needed to determine them.

Currently, neutrophil-lymphocyte ratio (NLR) has gained
importance as a hematological marker that can be used in the
differential diagnosis of many diseases and in determining their
severity and prognosis. The basis of previous studies investigat-
ing NLR as a practical inflammatory marker is the physiological
response of leukocytes to inflammatory stimuli, an increase in
neutrophil count, and a relative decrease in lymphocyte count
accompanying neutrophilia. In intensive care practice, the ratio
of these two leukocyte subgroups is used as an inflammation
marker.* NLR has been shown to be associated with increased
inflammation in various systemic diseases.’ Few recent studies
have also reported that NLR is a practical marker for distin-
guishing FS types.®’

While NLR has emerged as a new marker for inflamma-
tion, red blood cell distribution width (RDW) and mean plate-
let volume (MPV) have also begun to be investigated as two
additional practical markers for inflammation. Although the
mechanism is not fully clear, RDW has been reported in some
studies as a new indicator of inflammation in various diseases.”
As a parameter reflecting the rate of platelet production from
the bone marrow, MPV is a machine-calculated measure of the
mean platelet size. Today, besides being a parameter showing
platelet activation, it has also been reported as another marker
of inflammation severity.®

Considering that cell blood count (CBC) parameters are
practical and inexpensive laboratory tests, revealing the roles
of these markers in FS classification may be beneficial in emer-
gency service practice. Although there are studies on this sub-
ject, both the limited number of papers and the low number
of cases in the existing papers show that there is a need for new
studies. Therefore, the present study aimed to examine NLR,
RDW, and MPV in patients with FS and determine their role
in FS classification.

METHOD

This retrospective study was conducted in the pediatric clinic of
a tertiary hospital between August 15, 2017 and February 15,
2018. The digital medical files of patients aged 5 to 72 months
who applied with febrile seizure complaints between January
01, 2014 and December 31, 2017 and underwent routine
CBC examination in the first 24 hours were evaluated retro-
spectively. A diagnosis of FS was determined according to the
International Classification of Diseases, Ninth Revision (ICD-
9; codes 780.31 and 780.32). The study was conducted based
on the principles of the Declaration of Helsinki and approved
by the local ethics committee on February 03, 2017, under
number: 2017-2:39.

Children with fever due to upper respiratory tract infection
and symptoms such as fever, sore throat, nasal congestion, ton-
sillitis, and pharyngitis, without a history of febrile seizures or
who had seizures within the first three days after the onset of
febrile illness were included in the study. The study group was
divided into SFS and CFS. SFS was defined as a seizure that
lasted less than 15 minutes, did not recur within 24 hours, was
not accompanied by focal neurological findings, and had no
central nervous system infection. CFS was defined as a seizure
that lasted longer than 15 minutes, recurred within 24 hours,
and was accompanied by focal neurological findings or post-
ictal paresis. Patients with a history of febrile status epilepti-
cus, previous convulsions, using antiepileptic or other chronic
drugs, the focus of infection other than upper respiratory tract,
abnormal biochemical parameters, and chronic mental or phys-
ical disease were excluded from the study.

With a retrospective analysis of laboratory parameters, white
blood cell (WBC), hemoglobin (Hb), hematocrit (Het), RDW,
platelet count (PLT), mean corpuscular volume (MCV), MPV,
neutrophil and lymphocyte counts, neutrophil and lymphocyte
percentages, NLR, and C-reactive protein (CRP) level were
examined. The NLR was obtained by dividing the number of
neutrophils by the number of lymphocytes. These parameters
were obtained from the patient’s first laboratory examinations
until the first two hours of admission.

Data were evaluated using descriptive statistics such as
arithmetic meantstandard deviation, median and percent-
age distribution. The compliance of continuous data to nor-
mal distribution was evaluated through the Shapiro-Wilk test.
When comparing the quantitative data of two independent
groups, the independent group t-test was applied in cases where
parametric conditions were met, otherwise, the Mann-Whitney
U test was applied. While comparing the percentage distribu-
tion of categorical data between groups, the chi-square test was
used. Receiver Operating Characteristic (ROC) curve analysis

was used for calculating the optimal cutoff values, sensitivity,
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and specificity of NLR and MPV. Data analysis was performed
using Statistical Package for Social Sciences (SPSS) version
20.0. Values of p<0.05 were considered statistically significant.

RESULTS

The mean age of 112 patients with febrile convulsions included
in the study was 19.717.2 months and 52 (46.4%) were female.
Of the total, 89 (79.5%) were classified as SFS and 23 (20.5%)
as CFS. There was no difference between the groups in terms
of age (p=0.295) and gender (p=0.817).

The mean NLR was 2.06+1.99 in SES and 3.30+3.81 in CES.
NLR value was found to be significantly higher in patients with
CFS (p=0.034). The MPV value was 7.67£1.13 fL in SFS and
8.324+1.94 fL in CFS. MPV was found to be significantly higher
in patients with CFS (p=0.037). RDW, other CBC parameters,
and serum CRP values were compared, and no difference was
observed between the two groups (p>0.05) (Table 1).

According to ROC curve analysis in differentiating between
SES and CEFS, the optimal cutoff value for NLR was found to
be 1.59 (56.5% sensitivity; 53.9% specificity; area under the
curve (AUC) 0.615; confidence interval [CI] 0.493-0.736) and
for MPV, it was found to be 7.65 (56.5% sensitivity; 56.2%
specificity; AUC 0.607; CI 0.476-0.739) (Figure 1).

Table 1. Comparison of laboratory characteristics
of patients with simple febrile seizure and complex
febrile seizure.

SFS group | CFS group

(n=89) (GEYA)]
WBC (x103/mm?)* 12.846.9 | 14.3%6.1 | 0.357
?‘jgﬁ:&;ﬁ“”t 74461 | 88462 | 0.179
(Li’%gr/‘fncn{ E‘;f count 4.442.1 42421 | 0.799
Neutrophil (%)* 49.0+213 | 54.8420.9 | 0.249
Lymphocytes (%)* 40.3+20.3 | 34.4+18.7 | 0.211
NLR* 2.142.0 33+3.8 | 0.034
RDW(%)* 15.542.2 | 15.3+2.7 | 0.703
MCV(F)* 74.446.7 | 72.0+15.3 | 0.260
PLT(x106/mL)* 349+105.1 | 325494.7 | 0.312
MPV(Fl)* 7.6+1.1 8.3+1.9 | 0.037
CRP (ma/d)* 2.0+2.8 3.043.1 | 0.153

SFS: simple febrile seizure, CFS: complex febrile seizure; p: p-value;
WBC: white blood cell; NLR: neutrophil lymphocyte ratio; RDW: red
blood cell distribution width; MCV: mean corpusculer volume; PLT:
platelet count; MPV: mean platelet volume; CRP: C-reactive protein.
*Values are expressed as meantstandard deviation.

DISCUSSION

The present study showed that NLR and MPV values were sig-
nificantly higher in patients with CFS than with SES. In order
to better understand this result, firstly, it is necessary to look at
the relationship between FS and inflammation. Studies attempt-
ing to explain FS pathogenesis have shown that there is indeed a
relationship between FS and inflammation. The effect of phys-
iopathological processes that cause fever cannot be ignored in
the development of FS — a problem that occurs during high
fever or during the rapid rise of fever. It has been reported that
interleukin-1 beta (IL-1P) and tumor necrosis factor-alpha
(TNF-a), which are endogenous pyrogens involved in fever,
play a role in the development of FS.*'? It has been shown that
IL-1PB and TNF-o have direct and indirect modulating effects
on neurons during inflammation."? In previous studies, it was
found that the production of IL-1B from peripheral blood
monocytes was greater in patients with FS than in the control
group.'*"> In addition, cortisol levels that increase with the stim-

ulation of IL-1f3 may also cause leukocytosis, neutrophilia, and
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Figure 1. Receiver Operating Characteristics curve of
neutrophil lymphocyte ratio and mean platelet volume
for discriminating simple febrile seizure from complex
febrile seizure.
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lymphopenia.'®" It was also found that IL-1p infusion into
the intracerebroventricular area increased neutrophil count and
decreased lymphocyte count in peripheral blood.'®

The NLR has been frequently investigated as a marker of
systemic inflammatory status and a new parameter reflect-
ing the systemic inflammation severity of various diseases.'**!
After revealing the relationship between inflammation and FS,
recent studies have examined the NLR levels in patients with
ES, and it has been shown to be significantly higher in chil-
dren with FS compared to those without seizures.”? The rela-
tionship between the increase of neutrophils and the risk of
ES was attributed to the effect of cytokines such as IL-1f and
TNF-a released from neutrophils.”? It has also been reported
that reactive oxygen radicals produced by neutrophils during
inflammation are associated with the development of FS.***
Since it is a practical marker, the role of NLR in distinguish-
ing FC types has also been investigated with few recent stud-
ies. They found that the NLR levels were significantly higher
in the CFS group compared to the SFS.*® and the results of
our study corroborated this finding. Vezzani et al.?® showed
that IL-1P lowered the seizure threshold and worsened seizure
activity. This finding also supports the relationship between
CFS and higher NLR.

According to the ROC curve analysis in differentiating
between SES and CFS, the optimal cutoff value for NLR was
1.59. The sensitivity and specificity were 56.5% and 53.9%,
respectively. Goksugur et al. also found this limit value at 1.98
with sensitivity and specificity at 66.7% and 60.3%, respectively.
Differences in cutoff value for NLR in both the present and pre-
vious studies may be related to the sample size of the studies.®*

RDW is an index commonly used to investigate the eti-
ology of anemia and describes the size variation of red blood
cells. It has also been reported in previous studies that RDW
may be an inflammatory marker, as it correlates positively with
inflammatory markers such as erythrocyte sedimentation rate,
CRP, and inflammatory cytokines.”?® Results from previous
studies regarding the relationship between FS types and RDW
differed. Goksugur et al.® found that RDW was significantly
higher in the CFS group compared to the SES, but other stud-
ies showed that RDW was similar in both groups.”® The pres-
ent study also showed that there was no difference between the
two FS groups in terms of RDW.

Platelet activation has been reported as a common phenom-
enon in some diseases, and it has been suggested that inhibition
of platelet activation may improve inflammation.” PLT and
MPV are used to evaluate platelet activation. High MPV is
an indicator of larger, more reactive platelets resulting from
increased platelet turnover and can be used as an indicator of

platelet activation and inflammation severity.*® Although the

role of MPV in distinguishing FS types has been investigated
previously, the results obtained are not consistent. Some recent
studies found an MPV significantly higher in the CES group
than in the SFS, while some studies showed no difference
between the two groups. This study found that the MPV value
was significantly higher in the CFS group. Conflicting results
regarding the relationship between MPV, RDW, and FS types
indicate that this relationship should be investigated in future
studies with larger sample sizes.

The first limitation of this study is its small sample size.
The second limitation is the unknown effect of a wide variety
of upper respiratory tract infections on inflammation severity.
However, the fact that the CRP value did not differ between the
two groups suggests that this effect can be ignored. The third lim-
itation is that although NLR and MPV have been identified as
biomarkers of CFS in the context of acute inflammation in both
previous and the present study, the pathophysiology of this rela-
tionship needs to be clarified. On the other hand, a strength of
our study is that it contributes to the literature with its findings
due to the limited number of studies conducted on this subject.

The present study demonstrated that NLR and MPV were both
increased in CFS patients compared to SFS patients. This study
also showed that the RDW value did not change in both groups.
We think that NLR as a practical marker for clinicians will be
beneficial in decision-making, such as observing patients with
high NLR for at least 24 hours. Therefore, multicenter stud-
ies with larger samples are needed to determine more accurate
cutoff values for NLR. Although NLR seemed to be a practical
indicator that enables the differentiation of FS types due to the
similarity of the findings in the studies carried out so far, further
studies are needed to determine the role of MPV and RDW in
this distinction due to the different results of previous studies.

Funding

This study did not receive any funding.

Conflict of interests

The authors declare there is no conflict of interests.

Authors’ contribution

Study design: Balikoglu P, Oflu A, Biikiilmez A. Data collec-
tion: Balikoglu B, Oflu A. Data analysis: Balikoglu P, Oflu A,
Biikiilmez A. Manuscript writing: Balikoglu B, Oflu A, Biikiilmez
A. Manuscript revision: Balikoglu P, Oflu A, Biikiilmez A. Study
supervision: Oflu A, Biikiilmez A.

Declarafion
The database that originated the article is available with the

corresponding author.

4

Rev Paul Pediatr. 2024;42:€2023016



Balikoglu P et al.

REFERENCES

10.

11.

12.

13.

14.

15.

Cross JH. Fever and fever-related epilepsies. Epilepsia. 2012;53
Suppl:3-8. https://doi.org/10.1111/j.1528-1167.2012.03608.x

Berg AT, Shinnar S. Complex febrile seizures. Epilepsia.
1996;37:126-33. https://doi.org/10.1111/j.1528-1157.1996.
tb00003.x

Nelson KB, Ellenberg JH. Prognosis in children with febrile
seizures. Pediatrics. 1978;61:720-7. PMID: 662510

Goronzy JJ, Weyand CM. Immunosuppression in
atherosclerosis: mobilizing the opposition within.
Circulation. 2006;114:1901-4. https://doi.org/10.1161/
CIRCULATIONAHA.106.656751

Zahorec R. Ratio of neutrophil to lymphocyte counts--
rapid and simple parameter of systemic inflammation
and stress in critically ill. Bratisl Lek Listy. 2001;102:5-14.
PMID: 11723675

Goksugur SB, Kabakus N, Bekdas M, Demircioglu F. Neutrophil-
to-lymphocyte ratio and red blood cell distribution width
is a practical predictor for differentiation of febrile seizure
types. Eur Rev Med Pharmacol Sci. 2014;18:3380-5. PMID:
25491611

Yigit, Yilmaz S, Akdogan A, HalhalliHC, Ozbek AE, Gencer
EG. The role of neutrophil-lymphocyte ratio and red blood
cell distribution width in the classification of febrile
seizures. Eur Rev Med Pharmacol Sci. 2017:21:554-9. PMID:
28239812

LiuZ, Li X, Zhang M, Huang X, Bai J, Pan Z, et al. The role of
mean platelet volume/platelet count ratio and neutrophil
to lymphocyte ratio on the risk of febrile seizure. Sci Rep.
2018;8:15123. https://doi.org/10.1038/s41598-018-33373-3

Virta M, Hurme M, Helminen M. Increased plasma levels
of pro- and anti-inflammatory cytokines in patients with
febrile seizures. Epilepsia. 2002;43:920-3. https://doi.
org/10.1046/j.1528-1157.2002.02002.x

Tatlncloglu S, Kitlkeller N, Kepe L, Coker C, Berdeli A,
TekgUl H. Proinflammatory cytokines, prostaglandins and
zincin febrile convulsions. Pediatr Int. 2001;43:235-9. https://
doi.org/10.1046/j.1442-200x.2001.01389.x

Huang WX, Yu F, Sanchez RM, Liu YQ, Min JW, Hu JJ, et al. TRPV1
promotes repetitive febrile seizures by pro-inflammatory
cytokinesinimmature brain. Brain Behav Immun. 2015;48:68-
77. https://doi.org/10.1016/j.bbi.2015.01.017

Hopkins SJ. The pathophysiological role of cytokines. Leg Med
(Tokyo). 2003;5(Suppl 1):545-57. https://doi.org/10.1016/
$1344-6223(02)00088-3

Tomoum HY, Badawy NM, Mostafa AA, Harb MY.
Plasma interleukin-1beta levels in children with febrile
seizures. J Child Neurol. 2007;22:689-92. https://doi.
org/10.1177/0883073807304007

Helminen M, Vesikari T. Increased interleukin-1 (IL-1)
production from LPS-stimulated peripheral blood monocytes
in children with febrile convulsions. Acta Paediatr Scand.
1990;79:810-6. https://doi.org/10.1111/j.1651-2227.1990.
tb11559.x

Matsuo M, Sasaki K, Ichimaru T, Nakazato S, Hamasaki Y.
Increased IL-1beta production from dsRNA-stimulated

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

leukocytes in febrile seizures. Pediatr Neurol. 2006;35:102-6.
https://doi.org/10.1016/j.pediatrneurol.2005.12.005

Dinarello CA. Biologic basis for interleukin-1 in disease.
Blood. 1996;87:2095-147. PMID: 8630372

Tennesen E, Christensen NJ, Brinklav MM. Natural killer cell
activity during cortisol and adrenaline infusion in healthy
volunteers. Eur J Clin Invest. 1987;17:497-503. https://doi.
0rg/10.1111/.1365-2362.1987.tb01148.x

Woiciechowsky C, Schéning B, Daberkow N, Asche K, Lanksch
WR, Dbcke WD, et al. Brain IL-1beta increases neutrophil
and decreases lymphocyte counts through stimulation
of neuroimmune pathways. Neurobiol Dis. 1999;6:200-8.
https://doi.org/10.1006/nbdi.1999.0242

Sahan E, Polat S. Neutrophil to lymphocyte ratio is associated
with more extensive, severe and complex coronary
artery disease and impaired myocardial perfusion. Turk
Kardiyol Dern Ars. 2014;42:415. https://doi.org/10.5543/
tkda.2014.87036

Imtiaz F, Shafique K, Mirza SS, Ayoob Z, Vart P, Rao S. Neutrophil
lymphocyte ratio as a measure of systemic inflammation
in prevalent chronic diseases in Asian population. Int Arch
Med. 2012;5:2. https://doi.org/10.1186/1755-7682-5-2

Uslu AU, Deveci K, Korkmaz S, Aydin B, Senel S, Sancakdar E,
etal. Is neutrophil/lymphocyte ratio associated with subclinical
inflammation and amyloidosis in patients with familial
Mediterranean fever? Biomed Res Int. 2013;2013:185317.
https://doi.org/10.1155/2013/185317

Gontko-Romanowska K, Zaba Z, PanieAski P, Steinborn
B, Szemien M, tukasik-Gtebocka M, et al. The assessment
of laboratory parameters in children with fever and
febrile seizures. Brain Behav. 2017;7:€00720. https://doi.
org/10.1002/brb3.720

Haspolat S, Mihci E, Coskun M, Gimsli S, Ozben T, Yegin O.
Interleukin-1beta, tumor necrosis factor-alpha, and nitrite
levels in febrile seizures. J Child Neurol. 2002;17:749-51.
https://doi.org/10.1177/08830738020170101501

Abuhandan M, Calik M, Taskin A, Yetkin |, Selek S, Iscan A.
The oxidative and antioxidative status of simple febrile
seizure patients. J Pak Med Assoc. 2013;63:594-7. PMID:
23757987

Yang ZX, Qin J. Interaction between endogenous nitric oxide
and carbon monoxide in the pathogenesis of recurrent febrile
seizures. Biochem Biophys Res Commun. 2004;315:349-55.
https://doi.org/10.1016/j.bbrc.2004.01.061

Vezzani A, Moneta D, Richichi C, Aliprandi M, Burrows SJ,
Ravizza T, et al. Functional role of inflammatory cytokines and
antiinflammatory moleculesin seizures and epileptogenesis.
Epilepsia. 2002;43 Suppl 5:30-5. https://doi.org/10.1046/
j.1528-1157.43.5.5.14.x

Forhécz Z, Gombos T, Borgulya G, Pozsonyi Z, Prohdszka
Z, Janoskuti L. Red cell distribution width in heart failure:
prediction of clinical events and relationship with markers
of ineffective erythropoiesis, inflammation, renal function,
and nutritional state. Am Heart J. 2009;158:659-66. https://
doi.org/10.1016/j.ahj.2009.07.024

5

Rev Paul Pediatr. 2024;42:€2023016


https://doi.org/10.1111/j.1528-1167.2012.03608.x
https://doi.org/10.1111/j.1528-1157.1996.tb00003.x
https://doi.org/10.1111/j.1528-1157.1996.tb00003.x
https://doi.org/10.1161/CIRCULATIONAHA.106.656751
https://doi.org/10.1161/CIRCULATIONAHA.106.656751
https://doi.org/10.1038/s41598-018-33373-3
https://doi.org/10.1046/j.1528-1157.2002.02002.x
https://doi.org/10.1046/j.1528-1157.2002.02002.x
https://doi.org/10.1046/j.1442-200x.2001.01389.x
https://doi.org/10.1046/j.1442-200x.2001.01389.x
https://doi.org/10.1016/j.bbi.2015.01.017
https://doi.org/10.1016/s1344-6223(02)00088-3
https://doi.org/10.1016/s1344-6223(02)00088-3
https://doi.org/10.1177/0883073807304007
https://doi.org/10.1177/0883073807304007
https://doi.org/10.1111/j.1651-2227.1990.tb11559.x
https://doi.org/10.1111/j.1651-2227.1990.tb11559.x
https://doi.org/10.1016/j.pediatrneurol.2005.12.005
https://doi.org/10.1111/j.1365-2362.1987.tb01148.x
https://doi.org/10.1111/j.1365-2362.1987.tb01148.x
https://doi.org/10.1006/nbdi.1999.0242
https://doi.org/10.5543/tkda.2014.87036
https://doi.org/10.5543/tkda.2014.87036
https://doi.org/10.1186/1755-7682-5-2
https://doi.org/10.1155/2013/185317
https://doi.org/10.1002/brb3.720
https://doi.org/10.1002/brb3.720
https://doi.org/10.1177/08830738020170101501
https://doi.org/10.1016/j.bbrc.2004.01.061
https://doi.org/10.1046/j.1528-1157.43.s.5.14.x
https://doi.org/10.1046/j.1528-1157.43.s.5.14.x
https://doi.org/10.1016/j.ahj.2009.07.024
https://doi.org/10.1016/j.ahj.2009.07.024

Febrile seizure classification

28.

29.

JoYh,KimK, Lee JH, Kang C, Kim T, Park HM, et al. Red cell
distribution width is a prognostic factorin severe sepsis and
septicshock. Am J Emerg Med. 2013;31:545-8. https://doi.
org/10.1016/j.ajem.2012.10.017

VenturinelliML, Hovnan A, Soeiro AM, Nicolau JC, Ramires
JA, D'Amico EA, et al. Platelet activation in different clinical
forms of the coronary artery disease (role of P-selectin and

30.

others platelet markersin stable and unstable angina). Arq
Bras Cardiol. 2006;87:446-50. https://doi.org/10.1590/
s0066-782x2006001700008

Gasparyan AY, Ayvazyan L, Mikhailidis DP, Kitas GD.
Mean platelet volume: a link between thrombosis and
inflammation? Curr Pharm Des. 2011;17:47-58. https://doi.
org/10.2174/138161211795049804

© 2024 Sociedade de Pediatria de Sdo Paulo. Published by Zeppelini Publishers.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

6

Rev Paul Pediatr. 2024;42:2023016


https://doi.org/10.1016/j.ajem.2012.10.017
https://doi.org/10.1016/j.ajem.2012.10.017
https://doi.org/10.1590/s0066-782x2006001700008
https://doi.org/10.1590/s0066-782x2006001700008
https://doi.org/10.2174/138161211795049804
https://doi.org/10.2174/138161211795049804
http://creativecommons.org/licenses/by/4.0/

