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ABSTRACT

Background: Febrile seizure is among the most prevalent neurological findings in children. While the exact
mechanism of Febrile seizure remains unclear, genetic and environmental variables are thought to play a
significant influence. Objectives: Is to assess the role of vitamin D, calcium, and iron in early detection of febrile
seizures, as well as their relation with clinical behavior and potential predictors of future illness outcomes and
consequences. Methods: A case-control study of recorded data from the department of pediatric medicine at Ibn
Sena Teaching Hospital, from January 2024 to the end of December 2024. The study included 50 subjects aged 6
months to 6 years diagnosed with febrile seizure according to American Academy of pediatrics (cases), ™ which
were matched according to the age and gender to another 50 subjects having fever but with no febrile seizure. The
questionnaire was consisted from three parts. Part one for demographic information of the study patients. Part two
for clinical manifestation of the study participants. Part three for the investigation done for each patient. Results:
The study included 100 patients, divided into two groups, with 50 subjects for each group. The mean age +
standard deviation of the study participants is 26.45 + 19.35 months, with male to female ratio of 1.08:1. There are
no statistically significant difference regarding age and sex of the study participants (P-value >0.05). There were
statistically significant differences between cases and controls regarding their primary infection site (P-value =
0.042), their hemoglobin level, MCV, MCH, platelets and WBC counts (P- value <0.001) for each variable and
their means of serum calcium level, means of serum iron levels, and means of Vitamin D3 levels (P-value <0.001)
for each variable. Moreover; the study found no statistically significant difference in serum calcium, serum iron,
or vitamin D3 levels between different subgroups of patients with febrile convulsions. Conclusion: Febrile
seizure had been found in this study to be significantly related to serum 25-hydroxy vitamin D level insufficiency
and deficiency, slightly lower calcium levels (< 9.9 mg/dL), lower serum iron levels, and hemoglobin levels below
10.5 gm/dl. The different types of febrile seizures did not significantly different with serum levels of vitamin D,
calcium, and iron level.
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1. INTRODUCTION be caused by several stimuli to the central nervous

Febrile seizure (FS) frequently occurred in children aged
6 months to 6 years due to fever in the absence of central
nervous system infection.”! It is among the most
prevalent neurological findings in children. Although
simple febrile seizures do not result in mortality, the risk
of recurrence and epilepsy is significant, causing
significant trauma for parents and leading to frequent
admissions to pediatric emergency departments.>? 2-4%
of children have FS.™ While the exact mechanism of FC
remains unclear, genetic and environmental variables are
thought to play a significant influence.[**! Seizures can

system, such as fever, electrolyte imbalances, certain
disorders, or head trauma. The physiological response
of the immature brain to temperature in febrile seizures is
age-dependent. As a child grows older, their brain
excitability increases, making them more prone to febrile
seizures.”) The most prevalent causes are upper
respiratory tract infections, acute gastroenteritis, and
urinary tract infections.® It is important to highlight
that while some kids have fever without seizures, others
develop febrile seizure.l! Furthermore, some children
who have experienced febrile seizures in the past may
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not experience seizures during other feverish illnesses,
which gives support to the theory that there might be
additional underlying reasons.'”! Based on the duration
and frequency of seizures, there are two types of febrile
seizures: simple febrile seizures (SFS) and complex
febrile seizures (CFS).™ The majority of febrile seizures
are simple seizures, which last for approximately 15
minutes."? Simple febrile seizures are benign, but
complex febrile seizures (CFS) and status epilepticus
(SE) can lead to more serious harms such temporal lobe
epilepsy later in adulthood.™**!

Vitamin D deficiency is a serious public health concern
across the world, particularly in developing countries,
which is most common during periods of rapid
development, such as infancy and adolescence.***!
Vitamin D receptors can be found throughout the central
nervous system. It is essential for neurotransmission in
growing brains.™ Moreover; fever can affect the ions in
the cell microenvironment with abnormal levels of
potassium, sodium, calcium, and iron ions are observed
during the start of FS, indicating a high-risk condition.™*"!
Certain neurotransmitters, such as monoamine oxidase
and aldehydeoxidase, require iron to function effectively.
As a result; iron deficiency anemia, might increase the
risk of febrile seizures.™®

The study aimed to assess the role of vitamin D, calcium,
and iron in early detection of febrile seizures, as well as
their relation with clinical behavior and potential
predictors of future illness outcomes and consequences.

2. PATIENTS AND METHODS

After obtaining ethical approval from the ethical
committee of Nineveh Health directorate. A case-control
study of recorded data from the department of pediatric
medicine at Ibn Sena Teaching Hospital, from January
2024 to the end of December 2024. Parents provided
written consent for the gathering of blood samples and
data.

The study included 50 subjects aged 6 months to 6 years
diagnosed with febrile seizure according to American
Academy of pediatrics (cases),™¥ which were matched
according to the age and gender to another 50 subjects
having fever but with no febrile seizure. Complete
history and physical examination were taken from all the
patients who had EEG and CT scans of the head showing

normal findings as well as radiological findings for every
case were recorded and tabulated. In Addition to;
laboratory  investigations  which include routine
investigations together with assay of serum calcium, iron
studies and Vitamin D3 (OH).

Pre-hospitalization intravenous fluid therapy was a
disqualifying factor. The study excluded any brain issue
or infections affecting the central nervous system. The
study's case group was classified into three categories
based on their seizure frequency: Those having simple
febrile seizures (SFS) with generalized seizures lasting
less than 15 minutes, not repeated within 24 hours or
during the same illness, and no postictal neurological
abnormalities, patients with complex febrile seizure
(CFS) who exhibited neurological features such as focal-
onset seizures, protracted seizures lasting over 15
minutes, and recurring seizures on the same day. And
lastly; status epilepticus (SE) subgroup who refers to a
seizure lasting more than 30 minutes or recurring within
30 minutes without a break in open awareness. Serum
from each case and control group was extracted by
centrifugation at 3,500 rpm for 5 minutes and stored at -
70°C. Blood samples from the FS group were collected
within an hour of the seizure. Serum calcium and iron
levels were measured using the Hitachi 7600-020
automatic biochemical analyzer.

Statistical analysis: Data from clinical examinations, lab
investigations, and outcome measures were recorded,
documented, and analyzed in Microsoft Excel. Data were
entered into SPSS version 30.0, a statistical analysis tool
for social sciences. A two-tailed test result with a P-value
of less than 0.05 was considered statistically significant.

3. RESULTS

The study included two groups, with 50 subjects for each
group. The mean age * standard deviation of the study
participants is 26.45 = 19.35 months, with male to
female ratio of 1.08:1. There are no statistically
significant difference regarding age and sex of the study
participants (P-value >0.05). As showed in table 3.1:

Table 3.1: Distribution of the study patients according to their age and sex.

Variable Case group=50 | Control group=50 | P-value
Age (months): Mean 2.27+£19.78 22.62 +18.97

+ SD Median 18 19 0.728
Range 6-56 7-49

Sex:

Male 26 26 1
female 24 26

Table 3.2 shows statistically significant difference between cases and controls regarding their primary infection site (P-

value = 0.042).
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Table 3.2: Comparison between the cases and control according to their primary site of infection.

Primary infection Case group=50 Control P-value
SFS | CFS | SE | Total | group=50
- Upper respiratory tract infection | 19 3 1 23 16
- Lower respiratory tract infection | 1 4 5 4
- Acute follicular tonsillitis 4 4 8 0.042
- Acute suppurative otitis media 2 2 9 '
- Gastroenteritis 8 3 8 6
- Urinary tract infection 3 1 1 8 7
Table 3.3 shows statically significant differences level, MCV, MCH, platelets and WBC counts (P- value

between cases and controls regarding their hemoglobin <0.001) for each variable.

Table 3.3: Comparison between the cases and control according to their hematological variables.

Variable Case group=50 | Control group=50 | P-value

Hemoglobin level:

-Mean + SD 10.2+0.69 11.21+1.05 <0001

-Range 10-13 10.5-13.5 '

MCV:

-Mean + SD 725155 76.5+55

_Range 65-83 62-80 <0.001

MCH:

-Mean = SD 23.9+44 25.8+34

_Range 15-30 1731 <0.001

Platelets:

-Mean + SD 188368 + 52977 | 2130200 + 48900 <0001

-Range 115000-345000 121000-32200 '

WBC counts:

-Mean = SD 85+28 8.8+25

_Range 5.2-13.8 45-12.1 <0.001
Table 3.4 shows statically significant differences means of Vitamin D3 levels (P-value <0.001) for each

between cases and controls regarding their means of variable.

serum calcium level, means of serum iron levels, and

Table 3.4: Comparison between the cases and control according to their biochemical variables.

Variable Case group=50 | Control group=50 | P-value
Serum calcium (mg/dl):

-Mean + SD 9.2+0091 10.4£ 0.94

-Range 7.2-11.5 7.7-11.9 <0.001
S. iron (mg/dl):

-Mean + SD 56.8 £21.3 75.9+23.6

-Median 50 83 <0.001
-Range 27-81 27-111

Vit D3 (mg/ml):

-Mean + SD 20.6 £11.9 33.5+£11.3

-Median 12.8 30.5 <0.001
-Range 8.1-63 11-50

Table 3.5 compares between the cases subgroups
regarding their biochemical variables, no statistically

significant found between the subgroups regarding this
issue (P-value >0.05).

Table 3.5: Comparison between the cases subgroups regarding their biochemical variables.

. . . Control group=50
Primary infection SES=37 CES=11 SE=2 P-Value
Serum calcium (mg/dl):
-Mean £ SD 9.5+0091 9.1+0.89 | 8.9+0.45 0.564
-Range 7.0-11.5 8.5-10.3 8.7-10.7 '
S. iron (mg/dl):
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“Mean £ SD 536:196 | 542232 | 6285436 0357
-Median 56 53 64

-Range 21-87 32-85 33-93

Vit D3 (mg/ml):

“Mean + SD 1924125 | 203+38

“Median DIIBIS 1 92 208 | 0.829
-Range ' 9.1-56 18-53

4. DISCUSSION

The study that the median ages of onset of febrile
convulsion was less than 2 years, with slight male
predominance, which is closed to Kirstine J. et al® and
Hilal Aydin et al™ studies’ findings. Moreover; the study
found statistically significant link between certain types
of primary infections and febrile seizures. Specifically,
upper respiratory tract, lower respiratory tract,
gastrointestinal, and urinary tract infections which were
observed among children experiencing febrile seizures
compared to those without seizures. This suggests that
these types of infections may be more likely to trigger
febrile seizures in susceptible children. This is consistent
with Osama Y. Muthaffar et al® and Dikshya Pan
studies’ findings.[*!

The study showed that children experiencing febrile
convulsions (cases) had significantly lower levels of
several hematological parameters compared to a control
group  without  seizures. Specifically, the study
found lower levels of hemoglobin, Mean Corpuscular
Volume (MCV), Mean Corpuscular Hemoglobin (MCH),
platelets, and White Blood Cell (WBC) counts in the

cases group. This finding is runs with Himanshu Gupta et
al.?4

Furthermore; the current study found that patients with
febrile convulsion had significantly lower serum calcium
level, serum iron and Vitamin D level which is parallel to
Mohamed El-Sayed Hamed et al study findings.”® On
the other hand; the study found no statistically significant
difference in serum calcium, serum iron, or vitamin D3
levels between different subgroups of patients with
febrile convulsions. This suggests that these specific
mineral and vitamin levels are not distinguishing factors
in the wvarious types or severity of febrile
seizures. Comparable findings were obtained from Zafer
Bagci® and Mohamed El-Sayed Hamed et al study
findings.*

The current study's basic limitations include a small
sample size, a short duration for data collection, a cross-
sectional design, and a single measurement of the
variables.

5. CONCLUSION

Febrile seizure had been found in this studyto be
significantly related to serum 25-hydroxy vitamin D
level insufficiency and deficiency, slightly lower calcium
levels (< 9.9 mg/dL), lower serumiron levels, and
hemoglobin levels below 10.5 gm/dl. The different types

of febrile seizures did not significantly different with
serum levels of vitamin D, calcium, and iron level.

ACKNOWLEDGEMENT

We are grateful for the help provided by the medical
team at Ibn Sena Teaching Hospital as well as the careful
consideration received from the Nineveh Directorate of
Health. Without the help of each of these individuals, this
study would not have been possible.

Conflict of Intertest
About this study, the authors disclose no conflicts of
interest.

REFERENCES

1. Giines A, Fidan SE, Dulkadir RA, Unli ER.
Evaluation of risk factors associated with first
episode febrile seizure. Eur Rev Med Pharmacol
Sci., Nov. 1, 2021; 25(22): 7089-92.

2. Gould L, Delavale V, Plovnick C, Wisniewski T,
Devinsky O. Are brief febrile seizures benign? A
systematic review and narrative synthesis. Epilepsia,
Oct, 2023; 64(10): 2539-49.

3. Seinfeld S, Shinnar S. Febrile seizures. Swaiman's
Pediatric Neurology, Jan. 1, 2024: 787-91.

4. Sawires R, Buttery J, Fahey M. A review of febrile
seizures: recent advances in understanding of febrile
seizure pathophysiology and commonly implicated
viral triggers. Frontiers in pediatrics, Jan. 13, 2022;
9: 801321.

5. Han JY, Han SB. Pathogenetic and etiologic
considerations of febrile seizures. Clinical and
Experimental Pediatrics, Jan. 13, 2023; 66(2): 46.

6. Habsari AS, Kahayana HP. Challenges of Diagnosis
and Management of Complex Febrile Seizures in
Infants: A Case Study. Bioscientia Medicina: Journal
of Biomedicine and Translational Research, Jul. 5,
2024; 8(10): 5074-83.

7. Hossain MM, Saha NC. Clinical review of febrile
seizure and updates. Karnataka Paediatric Journal,
Jun. 2, 2021; 36(1): 3-12.

8. Ismail M, Nigar 1Z, Dola FN, Shamsad IA, Liza NA.
Infections Associated with Febrile Seizure in
Children in a Tertiary Care Hospital. Scholars
Journal of Applied Medical Sciences, Jun. 2023; 6:
1095-102.

9. Absar MN. Association of Different Clinical Events

in Febrile Seizure Patients. The Planet, 2021; 5(02):

115-22.

Tiwari A, Meshram RJ, Singh RK, Singh 1V RK.

Febrile seizures in children: a review. Cureus, Nov.

14, 2022; 14(11).

10.

www.wjahr.com |  Volume9, Issue 7. 2025

ISO 9001:2015 Certified Journal | 326


https://dergipark.org.tr/en/pub/@hillaydn

Mohammed et al.

World Journal of Advance Healthcare Research

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Rivas-Garcia A, Ferrero-Garcia-Loygorri  C,
Gonzalez-Pinto LC, Mora-Capin AA, Lorente-
Romero J, Vazquez-Lopez P. Simple and complex
febrile seizures: is there such a difference?
Management and complications in an emergency
department. Neurologia (English Edition), Jun. 1,
2022; 37(5): 317-24.

Patel B, Shah MM, Suresh A, Patel PN, Patel P,
Gandhi SK, Shah Sr MM. Evaluation of febrile
seizures: a therapeutic review of current modalities.
Cureus, Dec. 22, 2023; 15(12).

Pavone P, Pappalardo XG, Parano E, Falsaperla R,
Marino SD, Fink JK, Ruggieri M. Fever-associated
seizures or epilepsy: An overview of old and recent
literature acquisitions. Frontiers in Pediatrics, Apr.
21, 2022; 10: 858945.

Stoica AB, Marginean C. The impact of vitamin D
deficiency on infants’ health. Nutrients, Oct. 16,
2023; 15(20): 4379.

Oktaria V, Putri DA, lhyauddin Z, Julia M,
Sulistyoningrum DC, Koon PB, Danchin M, Murni
IK. Vitamin D deficiency in South-East Asian
children: a systematic review. Archives of Disease in
Childhood, Nov. 1, 2022; 107(11): 980-7.

Eyles DW. Vitamin D: Brain and behavior. Journal
of Bone and Mineral Research Plus., Jan. 1, 2021;
5(1): e104109.

Walter EJ. The harmful impact, mechanism and
potential treatment of exertional and non-exertional
hyperthermia (Doctoral ~ dissertation,  Kingston
University).

Al Kenani AK, Al Mamory BH, Al Obaidi AF. Iron-
deficiency anemia as a risk factor for the first simple
febrile convulsion. Medical Journal of Babylon, Jul.
1, 2022; 19(3): 372-8.

Tarhani F, Nezami A, Heidari G, Dalvand N. Factors
associated with febrile seizures among children.
Annals of medicine and surgery, Mar. 1, 2022; 75:
103360.

Christensen KJ, Dreier JW, Skotte L, Feenstra B,
Grove J, Bgrglum A, Mitrovic M, Cotsapas C,
Christensen J. Birth characteristics and risk of
febrile seizures. Acta Neurologica Scandinavica, Jul.
2021; 144(1): 51-7.

Aydin H, Bucak I, Bucak IH. Comparison of
laboratory parameters between children with and
without febrile convulsion. Journal of Surgery and
Medicine, Feb. 19, 2021; 5(2): 149-52.

Muthaffar OY, Almehmadi SM, Algarni L, Alyazidi
AS. Risk factors description of febrile seizures
among pediatric patients: a retrospective study at
King Abdulaziz University Hospital in Jeddah,
Saudi Arabia. Pediatric Medicine, Nov. 30, 2024; 7.
Pant D, Nepal A, Prajapati A, Shrestha S, Pokhrel B.
Study of demography risk factors of simple and
complex febrile seizure and associated infection in
children at tertiary care center. Journal of Patan
Academy of Health Sciences, May 16, 2023; 10(1):
53-60.

24.

25.

26.

Gupta H, Sharma B, Verma M, Singh VK, Verma R.
Association of serum iron and serum calcium levels
in children with febrile seizures. Indian Journal of
Medical Sciences, Feb. 7, 2024; 76(1): 17-21.
Hamed ME, Ibraheim MM, Mohammed El-Sayed
Omar AM, Khalil A. Role of 25 (OH) Vitamin D,
Calcium, Iron and Zinc as early Markers for
Diagnosis of Febrile Seizers in Infants and Children.
Zagazig University Medical Journal, Sep. 1, 2024;
30(1.6): 2709-20.

Bagc1 Z. Comparison of serum vitamin D levels in
febrile children with and without seizure Nobetin
Eslik Ettigi® ve Etmedi” gi° Febri’ 1 Cocuklarda
Serum D Vitami® ni" Diizeyleri’ ni’ n Kars’
tlastirilmasi. Bozok Tip Dergisi, 2021; 11(3): 50-5.

www.wjahrcom |

Volume 9, Issue 7. 2025

ISO 9001:2015 Certified Journal |

327



