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Abstract

Background: Febrile seizures represent the most prevalent neurological disorder among children
aged 6 months to 5 years, typically manifesting in conjunction with fever. These seizures exert
diverse effects on both the affected children and their families.

Objectives: This study seeks to examine the proportion of febrile seizures among pediatric
patients and to compare the general characteristics and laboratory findings of patients presenting
with simple febrile seizures (SFS) and complex febrile seizures (CFS) at the Department of
Pediatrics, 50" Anniversary Mahavajiralongkorn Hospital in Ubon Ratchathani Province.

Methods: This study entails a retrospective analysis of data. The sample consisted of medical
records from 259 pediatric patients admitted with febrile seizures between 1 October 2021 and
30 September 2025. Clinical and laboratory data were extracted through a review of these records.
Descriptive statistics were used to analyze general data and the proportion of febrile seizures.
Comparative analysis of variable factors was performed using the Chi-square test, Independent t-
test, and Mann-Whitney U Test.

Results: A total of 259 patients were treated for febrile seizures, constituting 13.12% of the entire
patient cohort. Of these patients, 76.45% were diagnosed with simple febrile seizures (SFS), while
23.55% had complex febrile seizures (CFS). In the SFS group, the majority were male (63.64%),
over the age of one year (75.25%), had no underlying disease (93.94%), and experienced their
first seizure (71.21%). Similarly, in the CFS group, most patients were male (57.38%), over one
year of age (69.69%), had no underlying disease (93.44%), and experienced a first seizure (68.85%).
The primary cause of febrile seizures in the SFS group was upper respiratory tract infection,
whereas in the CFS group, it was fever of unknown origin. An analysis of factors influencing febrile
seizures revealed that the mean chloride (Cl) level in the SFS group was 79.42 (S.D. 40.95),
compared to 88.04 (S.D. 34.71) in the CFS group, with Cl levels being significantly higher in the
CFS group (p=0.033). Furthermore, the mean lymphocyte count was 28.57 (S.D. 15.80) in the SFS
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group and 32.26 (S.D. 14.48) in the CFS group, with lymphocyte levels significantly elevated in the
CFS group (p=0.032).

Conclusion: The Cl and lymphocyte levels were significantly elevated in the CFS group compared
to the SFS group.

Keywords: Febrile seizures, Laboratory findings, Electrolytes, Seizure risk factors, Pediatric patients
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d¥nuuusssunn (SFS) dvnuwuududiau (CFS)

o X2 P-value
AUT n=198 (76.45%) n=61 (23.55%)
U Soway MUY foway
TsAUs23102
i 12 6.06 4 6.56 0.020° 1.000
Taigd 186 93.94 57 93.44
Us2IAN15U1
‘ffﬂﬂ%ﬂl,l,'iﬂ 141 71.21 42 68.85 0.020° 0.749
wednuinnda 1 ads 57 28.79 19 31.15
Uszinnsdnluasaunsa
il 9 4.55 1 1.64 1.061° 0.460

1aidl 189 95.45 60 98.36

&l Chi-square test, ° Fisher's Exact Test tiasiauusauduannsinsedu nominal scale 1uanuunazidunuiiass

(exact probability)

M1319% 2 wIuLazIevarlsaUsyiiivesUle (n=17)

Id¥nuuusssuan (SFS) Idnwuugudgau (CFS)
Tsauszanein n=11 (64.71%) n=6 (35.29%)
MUY Sovay U Sovay
Asthma 5 45.45 1 16.67
Cerebral palsy 0 0.00 2 33.33
Delayed Development 1 9.09 1 16.67
Hydrocephalus with VP shunt 1 9.09 0 0.00
Valvular heart disease 0 0.00 1 16.67
Thalassemia 1 9.09 1 16.67
Allergic rhinitis 2 18.18 0 0.00
Attention Deficit Hyperactivity Disorder 1 9.09 0 0.00
Total 11 100.00 6 100.00

alif Descriptive statistic, Jnmeianzithedlsausednin 16 310 will 1 sefiilsauszdnia 2 1sa uasdn 17 lsadu 100%
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A15199 3 FukazevarawnlivesyUie (n=264)

ldgnuwuusIsun (SFS) ldgnuwuugudau (CFS)
L% n=203 (76.81%) n=61 (23.19%)

MUY Sovay U Sovay

Upper respiratory infection 50 24.75 9 14.75
Influenza A 23 11.39 2 3.28
Influenza B 1 0.50 1 1.64
Pneumonia 9 4.46 2 3.28
Dengue fever 1 0.50 0 0.00
Urinary tract infection 8 3.96 1 1.64
Fever unknown origin 32 15.84 13 21.31
Covid-19 infection 30 14.85 12 19.67
Acute gastroenteritis 23 11.39 12 19.67
Herpangina 5 2.48 0 0.00
Acute bronchitis 12 594 7 11.48
Hand Foot Mouth Disease 0 0.00 2 3.28
Croup 3 1.49 0 0.00
Sepsis due to Klebsiella spp. 1 0.50 0 0.00
Sepsis due to Salmonella infection 1 0.50 0 0.00
Sepsis due E. coli ESBL 3 1.49 0 0.00
Total 203 100.00 61 100.00

adif Descriptive statistic, fUhsunesefiannnvensldunnnii 1 awne uazdn 264 a1ws Uu 100%

5) #an1sANYINANITATIIMIIUURN 1T eustea1ednanlduuusssun (SFS)
Wisuiisuiunzdnainlduuugudou (CFS) Iinsnznlauldads Independent t-test Tusuusaunil
Asuanuasun@ lawn Hb, Het, WBC, Platelet, Monocytes, MCV, MPV wag Mann Whitney-U test Tu

v

Fauwlsduiifiniswanwaslidund Teun Na, K, CL, Neutrophils, Lymphocytes, NLR, RDOW taari1nun

'
v o w aaa

TodAgyn1eadan p < 0.05 wudnen CLlungu SFS ddn 79.42 = 40.95 lungu CFS A1 88.04 + 34.71
Faen Cl gandnegraliteddnyludUhengu CFS (p=0.033) uazen Lymphocytes lunay SFS A1 28.57 +
15.80 Tunqu CFS fiAn 32.26 + 14.48 A1 Lymphocytes gendnegraiidedAgylugUiengy CFS (p=
0.032) Iagnudnen Cluag Lymphocyte lungy CFS @andingy SFS agdideddgynisadia (p < 0.05)

(MIMN5199 4 wag 5)
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i

=] a ¢ v a wa v a;' Y 1Y) 19
A1 4 N153ATIERaNTTRTIINIeiealfURNsTurenundienizdnainldwuusssun (SFS)

Wisuiisuiuaztnanldwuududou (CFS) d1usunisly Independent t-test

d¥nuuusssunn (SFS)

dvnuwuududiau (CFS)

fiawls t df  P-value
n=198 (76.45%) n=61 (23.55%)

Hb (g/dL) (mean+S.D.) 11.74 + 1.39 11.61 £ 1.15 0.638 257 0.524
Hct (%) (mean=S.D.) 3572 + 3.35 35.33 +3.10 0.817 257 0.414
WBC (cell/mm?) 13,871.33 + 8,495.90 13,784.10 + 5,504.18 0.075 257 0.940
(mean+S.D.)

Platelet (cell/mm?) 322,641.92 + 111,212.28  317,754.10 + 106,351.09  0.303 257 0.762
(mean+S.D.)

Monocytes (%) 7.71 £ 3.37 6.90 + 2.63 1.649 253 0.055
(mean+S.D.)

MCV (fL) (mean=+S.D.) 70.12 + 8.92 70.10 + 8.97 0.010 256 0.992
MPV (fL) (mean+S.D.) 9.54 +1.10 9.47 + 0.98 0.149 4 0.882

@t Independent t-test, P-value < 0.05

= a I3 19 a wa N PN Y 9] 9
M19199N 5 ﬂ']i'lLﬂi']%vmaﬂ'ﬁmﬁflﬂWWQW@QUQ‘UWﬂW{LUE\JU?EJ‘V]&I'WYJ’EJﬂTJ%%ﬂQWﬂVLSULL‘U'UﬁﬁﬁgJ@’] (SFS)

Wisuisuiuazdnanldwuududou (CFS) dusunisld Mann Whitney-U test

ldgnuwuusssund ldgnuwuududau Mann
fauus (SFS) (CFS) Whitney- df P-value
n=198 (76.45%) n=61 (23.55%) U
Na (mmol/L) (mean+S.D.) 107.26 + 54.15 119.39 + 43.44 5,320.00 -1.415 0.157
K (mmol/L) (mean+S.D.) 331+ 1.70 372+ 1.44 5,367.00 -1.318 0.188
Cl (mmol/L) (mean+S.D.) 79.42 + 40.95 88.04 + 34.71 4,900,00 -2.133 0.033*
Neutrophils (%) 61.79 = 16.50 58.97 + 14.79 5,291.00 -1.463 0.144
(mean+S.D.)
Lymphocytes (%) 28.57 + 15.80 32.26 + 14.48 4,942.00 -2.145 0.032*
(mean+S.D.)
NLR (mean=S.D.) 3.35 + 2.99 2.55+ 202 5,155.00 -1.728 0.084
RDW (%) (mean+S.D.) 14.92 +1.90 15.09 + 2.38 5,903.00 -0.266 0.790

adm Mann Whitney-U test, * P-value < 0.05
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anuseNa

oAUTeHanuTngUIvas il

1. Lﬁaﬁﬂmé’mwﬂmﬁmmaz%’ﬂmﬂl&i’ﬂuuwuﬂqmsmmw 15981018 50 WTHIURITI1A9NTEY
Janinguasvsldeuvas 4 U a1nnan1s3idenuinUeudseunn 2565 - 2568 wuldnsinisinniedn
Nk Sesay 21.65, 13.82, 12.07 way 7.63 GEJENBSJ:‘fJ’JEJLﬁﬂ‘ﬁlL%ﬂ%UﬂWi%ﬂH’]ﬂfl’j\muﬂmmﬁ’]ﬁU LATONIING

NN TNANIUTINe 4 U wihrdusawag 13.12 F99m51N15:0nN1E8 NN URE AUUS UNUBIA AL N LT

Y
[

waziiusene LngINnIsNUNIITIUNTTNVBY R. Sawires wazanie’ nuldduniosay 2-14 vosgiae
& o v o [
winilidrsumssnwlulsmeiua

2. WaeuiitsudnuaelaenilivesUlisnunmen1iednainlduuusssuni (SFS) wagwuy
Fugou (CFS) Annanmsinseilagldadfdmivesued nuaedeyaidangy (Chi-square test) §Uae
F1U7U 259 Srgnutnuuy SFS Sauag 76.45 uay CFS Seuay 23.55 lagnudnguyiie SFS 1311

1 o

wnndt 3 SFS WumstniiAatudissndafeanislu 24 dalus fsgeznamstndu warhifdnuue
meivsmmuRaunfvesssuulssamaunasiaduguuuuiifeduldvesludniidlianmsdnderily
gonnaeIiuNISAN®IYDY H. Aydin wagaug™ wag P. Balikoslu wavanis®® e duluenuilumeaungly
nsnTiadeIuU SesnmuuansaediineuasiaumsvesssuuUssamlurasidnveadngeenad
mnlisensasunlasesgumgisisnioaznsnevaussveszuuUzamaunatselduinndi
Winndls aenndeafuiumsAnuves G. Yalon wagaais™® iwuindigiae FS ﬁammﬂu;ﬁﬂamwmw%’aﬂag
62.53 Huthevidedosay 37.47 01y wudrdwlngifinedotguinndt 1 U lumsdnfsaosuuy Fatag
g1 1 Bifuteiiindudngssesiifimsduiadolsrnniundounivtuondmaliinmsinge
uarillduanads aenndasiunsfiniues K. Gontko-Romanowska wagamey!” finuinergadeveudindi
ihumssnuilulsmetiaie 22 Weu Inglungu SFS flogiade 23 1iou wagnau CSF o1ginde 21 ifou
Tsauszse daulngnuldiilsauszsdlunstnieaewuy e1vesuigldarnnalnaednainldd
anuduiusiuanulvesaussienisidsundasvessamaiisnamelutisioiinuinninadesulsa
301 waznUT Asthma Hulseuszddngu SFS anniiga deandesifunisAnuiues H. Sadr uazans™®
fwuingheilsausedni Asthma innilan dnafausn wugedsdesas 71.21, 68.85 Tungu SFS uag CFS
mudduaenadestunIsinuvesadni Sasenadmi® uaznmdml e’ Anuhgtasidiums
fnwndenngdnanldifuafusnnniigaludasiaesngs linulss fimsdnluaseua fevas 95.45,
98.36 lungu SFS way CFS mudsy aenndeafiunisnuves adinn Baszdndsme® finuingiaednivy
Liflsgiannsdnluaseunsa Sovar 77.71 ednslsimunisinuillfunisdnudeundsoradinang

d{' [ v « wa v = v o v 1
ﬂa’]ﬂLﬂﬁ@‘lm’]iLﬂ‘U‘U83{1161‘14Li’e)ﬂﬂ?iﬁ@‘Uﬂ’]N‘Ui%’]G]ﬂ?i%ﬂ%i@liﬂﬁﬂ‘ﬁﬂlﬂﬂi@‘Uﬂi’) ﬂ?LWG}‘UBQI‘U na SFS
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drulngyfanvnunain Upper respiratory infection ngu CFS d@aulvgyianmnunain Fever unknown

o q

[

origin TndiAssiumsnwivesadni Saszanasmi® finuhanmgiihliannnzdnanliwuanniigade
Acute pharyngitis Fadu Upper respiratory infection

3. WlalFeuiisunansiamaiesu fiRnslugtaefisndenngdnanlduuusssuan (SFS) waz
wuududiou (CFS) wutnan CLlungu SFS dle1 79.42 + 40.95 uaglungu CFS T 88.04 + 34.71 Faan
Cl gendnegadidudrAglugUengu CFS (p=0.033) waagslsiniua Cl Iuﬂuisﬁ’ﬁgqaaaﬂéuaﬂﬁmaﬂu

naufsAInInnueiRedAtasnI1 90 mmol/L (AUni 90-110 mmol/L)?

q

muumwaﬂlmwmmm

Cl gnInnaadauduusfunednanlensanisnsranuel Cl ﬁﬁmLaﬁaqaﬂ’hawﬁmmé’mﬁuﬁ‘ﬁ

o

FAAANISTNLUU CFS 1INAILUU SFS hagaInnsauauniIsanwnednu Cl fuxasan1izdnannldds

[ [ '

v ° ' aa a v & a & saa ° o
GUE];‘JJaf\]’l 9 LLWQWﬂWQUQ@JﬂWi@ﬁU’]SI’J’J’] Cl LﬂuaLaﬂIVIi‘lamWNUWUqV]ﬁWﬂﬁUG]E]ﬂ']ﬁVl’Nr]usUaﬂigU‘U

it}

o

UszannaiunanslasiannzmsmunuaugalilinvesdevuimaduszamuaznsiauesansieUszam
iadudafio gamma-aminobutyric acid (GABA) Fsvimthitannisnsefuveawaduszanluausmin
aunaved ClarglunazatguanigadinUnfiazdsnanoan13v191uue3 GABA vinluiAin neuronal
hyperexcitability u8unalndrfyvesnsinnmiednlé? wuen Lymphocytes lungu SFS e 28.57 +

15.80 wazlunda CFS fld1 32.26 + 14.48 Fag1 Lymphocytes ganinegraditfodfajlugiaongu CFs

[y

(p=0.032) azviouliiiuinguae CFS a1aiin1snovauamifuiuiiuand199ndUae SFS Inganiz

N13nTEAUNIANMILUUT NG (adaptive immune response) Milunumdrdgylunisneuauaisenisin

9

Wl TakaLNILUIUNITINLEUTNEITDINUNITANN1IETNNLT FITARIINUNITANWIDUTANUIAN
lymphocyte Tungu CFS deiniings SFS lag G. Yalon uaganz'® wudn Lymphocytes Tugdiengu
SFS A1 42.1 + 21.3 Agu CFS §lA1 26.5 = 13.0 n15Anw P. Balikoslu wagag' iMudn Lymphocytes

TugUaengu SFS e 40.3 + 20.3 naal CFS A 34.4 + 18.7 @ Na uag K Tungu CFS wuegandngy

1 o o LY

SFs agelsiiidedfy Taudeiun1s@nwives G. Yalan wazane'® Anudn A1 Na wag K a1ninlungy

o

CFS agaditwdnfny AN Het Iuwmaﬂam CFS ummmmam SFS aglifidedmy Taundeadunis@ne

o |

Y84 G. Yalgin LLammzl fiwuinen Het Tungu CFS flrngendnngy SFS egnafitdud ”ﬁg A1 Hb TugfUae

nau CFS dardiningu SFS egaliiided Ay aonndesiun1sAnwires K. Lajeo wavans® wag

23 & o o o

N13AN®IY8Y A Rao wagane” Awudnel Hb lungu CFS Mndinay SFS sgnslaiiitduddny A1 MCV Tu

nqu CFS Aindingu SFS agelififadnfty aenaqasiun1sAinwives P. Balikoslu waganis'® Anuinan

[

MCV Tungu CFS annIngu SFS agngbifidadAny uidnudaiumsfneived G. Yalan wagane'® Anudn

(% I

A1 MCV lungu CFS aandnngu SFS agelaififudnAsy A1 ROW lungu CFS g@andnngu SFS agnalaidl

]

[

Wodnny Uandaiun1sfineives P. Balikoslu wazanz' wag A. Rao wazAns® nudnAl ROW lunay
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Ao o w =

CFS mn31ngu SFS egslifiteddy Wefiansanisesvasanuauysalvaadadenuasmuittungy CFS

o

HTITNUAT Het Hb MCV fndnga SFS uaga1 ROW ganiangs SFS deuvanaingiaengy CFS fian

lafinfiananinngu SFS azviouliiiiuinnisdnuuu CFS a1aduiusiu n11z1ns1aman aa1usnig

(% v

Tawuins lsadenneiugnssy egndlsinuafinsranuiieuwanaisegiell fdedAy wasdaliaay

Y v =

Tandeiuunenis@nedanisaesdinsfnwiiniiusely ATWBC Tungu CFS sindngu SFS ag1alaidl

(Y =

Yoddn nan1sanwasaddsldanusaduduanuduiusseninssuudadenviidunnzdnainlale

o

199971nA7 WBC 1ususlinnsaavausisanisindanaznisenaunlasudnsnaainvaletade lown

YiAvaanalin SLULIANVBINITANTD WALTEAUAIINTULTIVBINITONEU Takdeiun1sAnyives P.

Balikoslu wagaiz ' NimudnAn WBC Tungu CFS aaniingu SFS agnaludideddny A Neutrophils Tu

ngu CFS finangu SFS agnalifidedAny Taudaiun1sAnyives G. Yalan wavamg'® Anudian

Neutrophils Tungs CFS ganinngu SFS egraiiffuddy a1 NLR Tungs CFS Andnngu SFS ogalsid

o

v o W o [

WodAgy TaudaiunisAnyives P. Balikoglu uazaniz™ waz A. Rao wagAmz® nudtAl NLR lungy

CFS gandngu SFS agnailduddny YoyavestislunisAnwilnuinlungu CFS fanmguasldiingin

Y

A5AMBNTAlAIN-19 Dasay 19.67 (MUFIEN1552UMYealsAlLIUIUUTEUNN 2565 WAy 2566) ©4

geninngu SFS envdewaliingy CFS @513y lymphocyte dengandings SFS uageNeutrophil NLR Tu

'
1 [ 1 1

nau CFS fimanangy SFS azvisuliiiiuinanuynnisssuinvenielifawazuuafiseiinuluusas

1% R
A aa U IS

Frauaziiunsiveaiauduiusivelinvesn nednanlald A1 Monocytes Tungu CFS #ini
nau SFS eghslaiiideddgdadalinunisfinyiieiiuA Monocytes NiNaABAILENN 2 NGY UAIN
nouesurgliinlelalatdivgsain monocyte anansaidigseuuUseamaiunarsuvatenalnnszau

microglia Wazann13dUTIIBITEUU GABAergic inhibition denaliaussiiniulisenisiiadnuinduday

[

WoaillvasdanseiulviAinniednladnedu® fn Platelet lungu CFS sindnngu SFS agrelaiideddey

¥ % =

donAaBaiun1sAN®YIVeY P. Balikoslu wazanis'® Mnudm1 Platelet lungu CFS andnagy SFS aenalidl

v o w 1

WodAgy widaudaiun1s@nyives A Rao wagaug® Anudnen Platelet lungu CFS aandngu SFS

o
o w 1 v o w o

agaiitiddny wazd1 MPV Tungu CFS sndnay SFS agelififudnfty aenndasiunisnuives A,

o

23

Rao wagAmz® nudn A1 MPV lunau CFS sindingu SFS agelifidedAny uadawdsiunisfinyives

(% |

P. Balikoglu uazaniz™® iwudnd1 MPV lungu CFS ganingu SFS aeaiitfudny A1 Platelet uaz MPV

Tundaznsanedadanuusnetenuiedaluatunsald i dusivatlunisuenvsiavesniiztnainlvlaeeig

Faauilosainerafitadedu 9 wu vlauwazaugulswesnmsingeidusiu
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diediasznladeniinanenisiinnetnuuusssunuassuugdudeaunuan CLTugUlengu CFS &

1 a J J 1 1 @ J 915 J % i« | oaa ° ! & gj
AR[YEININGN SFS wangnalsnniumn CL114?‘1‘141‘0‘1/]\13@@ﬂﬁjﬂJQﬂ%@@gIUﬂ’QﬂJVlllﬂ’]Wlﬂ'ﬂLﬂﬁusl/l PNUUBR

'
1 d

vanlakiiesdna Cl isndunasiianuduiusiunnednainldvsenisnsianua Cl Adanadognii
pnafianuduiusivilAmAnn1stauuy CFS 11nAd1wuy SFS wagnuidindenvivila Lymphocyte Tu
Avaengu CFS fanadiogeniingu SFS e1aidusdivavenitdisianiedUiednisfinigelifaazyin il
U Lymphocyte Wndu Feonafinnuduiusiunsinanngdnainldwuu CFS edutouunniiniig
Fnanlduuu SFS eglsimudeyanisfinviliouiisunansiamaiesufiinislugUaeiundene
Fnannlduuusssunuaziuududoudaliveyaininlulsemelne wazdlodman1sAnuilluseuiioy
Y] = i v oA 2 oo Y] a v A i ) |

flunanT1sAnwverUssmanuIgiivateseiaundaudaiu Inee1aasiinaindadenuananeiu 1
WUFNITU ANUYNNITTELINTBATBLIFaLazUATISY NsAinwlsenadililiteasulunisuinansaanig
v a wa D a ) v o val 1 o v & o 1 v
weslUansivlduenviinvasnnizdnanld lunisguashweuldnunseniesdnannldunmddnadasly
MU IAN130539319NENEaNTINTIANITRIUf UANsTunsussidiumanvuenyilauasiuaseAuaing

JULsweInEdnINlY WelinisitiadeshweuldgniesUasnsdouasiiusydnsamgan

Ya3nn

1. anuldaunavesruinnguiiegne wudeyavesdUliungu SFS (n=198) I91uruunnid
Uszanal 3 wihwesthengy CFS (n=61) o1adwwadannuwiuglumsiUSeuifioudiade

2. Wesnifunsinvnuueunduiudeyannnistuiinnsedeu doyaildonaligndos
Asutu W UseiRdnluaseuntionaldladnauviseduiinlivSenudeyaunsesiegayme

3. Snuitheivihnsinundaidnnuieuasnansinndsdimutaudsiunarensfnuiiiu
indsdslianunsathnavesnsanuulilumsguasnuigieiniiunsenngdnanlils

4. \Jumsfnwwuudounas lanusanivaududsniula

5. vnsAnwlulssnegruiauniafendeenadinanisiimaluldluuiunau 9

LRI
1. maeﬁwLﬁumiﬁﬂm%%ﬁ’wNﬁawﬁﬁammuwma@ué (Multicenter Study) uagLiisuu
nausegaiefudunansAnunagiiumuaninsalunssadmalusussnnadinluduniuandaai
2. MENSANYILUY Prospective ilofusunauagifiuanuiidedevesanide
3. mvhdeyaladenieidinuaznansiamaiesl JURnsunusenaunsinuunviinvesntizdn

nldiedieiiulszavsnnlumaitadenununsinuikasinnugUieg ey
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