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Background: Multiple studies have documented lower serum zinc levels in patients with febrile seizures in comparison to febrile patients
without seizure. However, there is limited evidence comparing the effects of zinc supplementation with placebo on recurrence of febrile
seizures in children. Objectives: To study the effects of zinc supplementation on recurrence rate of febrile seizures in children less than
60 months of age. Design: Systematic review and meta-analysis of randomized and quasi-randomized controlled trials. Data Source
and selection criteria: We searched PubMed, EMBASE and CENTRAL databases for articles reporting randomized or quasi-
randomized controlled trials comparing the effects of zinc supplementation with placebo on recurrence of febrile seizures in children aged
less than 60 months. We performed a fixed effect meta-analysis to provide pooled odds ratio of febrile seizure recurrence. Quality of
evidence was assessed using GRADE approach. Participants: Children aged less than 60 months. Intervention: Zinc supplementation
Outcome measures: Odds of febrile seizure recurrence. Results: Four clinical trials with a total of 350 children were included in the
review. There was no statistically significant difference between odds of febrile seizure recurrence during one year follow up, in children on
zinc supplementation compared to those on placebo (OR 0.70; 95% CI 0.41 — 1.18, 12 = 0%). Conclusion: Available evidence is very low

quality and thus inadequate to make practice recommendations.
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rile seizures are the most common pediatric
seizure disorder, primarily affecting children in
the age group of 6 months to 5 years, with a
global prevalence of 2-5% [1]. The patho-
physiology of febrile seizuresis not well understood and
studies have identified various risk factors, including
family history, genetic factors, metabolic changes and
micronutrient deficiencies[2-5]. Putativeroleof zincinthe
pathogenesis of febrile seizureshas been hypothesized [6-
8] with studies showing association of low zinclevelswith
higher neuronal excitability through itsinteractions with
multiple ion channels and receptors [9-11]. A recent
metanalysisfound lower serumzinclevelsin patientswith
febrile seizure compared to febrile cases without seizure
[12]. However, thereislimited avail able evidence about the
role of zinc supplementation in prevention of febrile
seizuresrecurrence, which thisreview attemptstoidentify,
appraise and synthesize.

METHODS

Thissystematic review hasbeen conducted in accordance
to Preferred Reporting Itemsfor Systematic Reviews and
Meta-Analyses (PRISMA) guidelines[13] The protocol
was registered in the International Prospective Register
of Systematic Reviews (PROSPERO) database.
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Search strategy and search eligibility: All authors
independently searched the databasesincluding PubMed,
Embase, Cochrane Central Register of Controlled Trials,
from inception to 28 September, 2020. Details of the
electronic search strategy and theresultsare given asWeb
Tablel. Crossreferencesof all articleswhosefull text was
screened, wasal so checked to find additional articles.

Inclusion criteria were origina articles, in any
language, having randomized or quasi-randomized
controlled trial design; populationincluded children less
than 60 months of age; intervention studied was zinc
supplementation; comparator being placebo; and outcome
being febrile seizurerecurrences during lyear follow-up.

Data extraction and quality assessment: Data were
extracted by all authorsindependently using apre-designed
form. Any disagreements were resolved with consensus.
The recorded details included lead author, year of
publication, country, samplesize, inclusion and exclusion
criteria, gender distribution, mean age, type of zinc salt,
dose of zinc, number of recurrences of febrile seizurein
intervention and control group, and duration of follow-up.

Quiality of each study was assessed using the criteria
outlined inthe Risk of biastool in Cochrane handbook for
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systematic reviews of interventions [14]. Quality of
evidencewas assessed using Grading of Recommendations
Assessment, Development and Evaluation (GRADE)
approach [15], and summary of findings table was
generated on GRADEpro GDT software[16].

Satistical analysis. We performed a fixed effect meta-
analysis to provide pooled odds ratio of febrile seizure
recurrence. Pooled odds ratio (OR) with 95% confidence
interval (Cl) was caculated for primary outcome.
Heterogeneity was assessed using the 12 satistics.
Statistical analysiswas performed using Review Manager
version5.4[17]. .

RESULTS

Our search strategy yielded 132 articles and one
additional article was included after manual search.
Finally four articles with a total of 350 children were
included in qualitative synthesis[18-21] (Fig. 1). Tablel
summarizes the characteristics of the included studies.
Three of theincluded studiesarefrom Iran[18-20], while
one study was conducted in India[21]. Onearticlewasin
Persian with English abstract [18]. Age of the children
included varied across the studies. Studies by Fallah, et
al. [19] and Kulkarni, et al. [21] included children with
normal anthropometric measurements. Though zinc
sulfatewas used asintervention in all thefour studies, the
doses differed across the studies. All the studies had a
follow-up of oneyear. Whilein the study by Ahmedabadi,
etal.[18] and Fallah, et al. [19], follow up wasconducted
every three months, children enrolled in study by
Kulkarni, et al. [21] werefollowed up onamonthly basis.

Threestudies(18,20,21) had highrisk of selectionbias,
performance bias and detection bias. Web Fig. 1
summarizesrisk of biasfor each included study and Web
Fig. 2 depictsrisk of bias graph as percentages across al
studies. Publication bias was assessed with funnel plot
(Web Fig. 3); however, thisanalysiswaslimited by small
number of included studies. The pooled odds of
recurrence of febrile seizure during oneyear follow up was
lessin intervention group, though it was not statistically
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Fig.1 PRISMA flow diagram showing the study selection
process.

significant (OR 0.70; 95% Cl 0.41—1.18, 12=0%). Fig.2
depictsthe Forest plot for thisoutcome.

The quality of evidence pooled fromincluded studies
was assessed using GRADE approach and a summary of
findings table (Web Table 1) was generated on
GRADEpro GDT software [16]. Due to inherent risk of
bias of included studies along with inconsistent and
imprecise results from these studies, the quality of
evidenceranged fromlow to very low.

DISCUSSION

Available evidence from four randomized/quasi-
randomized trials, including a total of 350 children, did
not find any significant difference between recurrence
rate of febrile seizurein children on zinc supplementation
compared to children on placebo.

However, there were differences across the studies.
While, Fallah, et al.[19] did not explainthereasonsfor their
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Fig. 2 Forest plot of effect of zinc supplementation on rate of febrile seizure recurrencein children lessthan 60 months of age.
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Tablel Characteristicsof thelncluded Sudies

Author;  Samplesize  Inclusioncriteria Exclusioncriteria Meanage Serumznclevel  Zincsalt; Follow-up:
year; (male: beforeinter dose duration;
location  female) -vention (ug/dL) frequency
Shiva; 100(60:40) <Agel-4y Intervention Intervention Zinc ly
2009; group: group: sulphate; Not reported
Iran 21(0.83)y 69.9(10.8) Imgkg/d
Control Control
group: group:
22(1.04)y 70.4(8.77)
Ahmeda- 80(51:29) *Agel-5y « Copper, calcium, Intervention Zinc ly;
badi; *Seizureduration  iron supplemen group: sulphate; Every three
2011; <15min tation 28.9(16.19) 20mg/d mo
Iran *Any special mo
medication
* Generalizedtonic-  Seizures Control
clonicseizure associated with group:
*Onlyoneseizure  meningitis, 27.6(13.5)
episodein24h abscess, mo
Shigellosis
* Normal neuro-
logical develop-
ment .
* No copper,
cacium,iron
supplementation .
* No special
medication .
Fdlah; 100(59:41) <Age: 18to60 *Receivedazinc Intervention Intervention Zinc ly;
2015; mo combinationor group: group: Sulfate; Every three
Iran * Firstsimple supplementation 2.37(0.93)y 81.7(13.3) 2mgkgd mo
febrileseizure within the past (max 50mg)
2mo
*Weightandheight  « Central nervous ~ Control Control
abovethethird systeminfections group: group:
percentile 258 (1.07)y 84.7in(12.3)
(NHANESIII)
* Normal serum « History of
zincleve previousfebrile
or afebrile
Seizure, neuro
developmental
delay
« Presence of any
chronic systemic
diseases
« Irondeficiency,
iron deficiency
anemia
Kulkarni; 70(39:31) *Age: 6-60 e Takingzinc Intervention Intervention Zinc lyear;
2020; mo supplement group: group: Sulfate; Every mo
India « Simplefebrile e Apparent neuro- 1.9(1.01)y 65.4(12.21) Imgkg/d
seizures logical disturbance
* Normal anthro- otherthanfebrile  Control Control
pometricmeasure-  seizure group: group:
ments eFailuretothrive 1.8(1.14)y 67.3(9.85)
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assumption of such alargedifference, whilecalculaing the
sample size, the other three studies did not mention their
strategy for calculation of sample size. Further, the study
popul ationswere not similar with respect toinclusion and
exclusion criteria. Age groups of children enrolled in
included studies had significant variation. Given the fact
that febrile seizures are an age-dependent phenomenon
with reported peak incidence between 12—18 months[22],
such variationsmay haveimportant ramificationsin rate of
febrile seizure recurrences across studies. Also, evolving
evidence suggeststhat serum zinclevel islower in patients
with febrile seizure[12]. Inthislight, variation in dose of
zinc supplementation in intervention groups of the
included studies can affect febrile seizure recurrences.
Three of the included studies are on Iranian population,
which may affect the generalizability of results for other
population group.

Though we searched large and representative
databasesfor thisreview, werecognizethelimitation of not
having searched other databases. Available evidence
pertai ning to zinc supplementation for prevention of febrile
seizuresisof low tovery low quality and thusinappropriate
to make a practice recommendation. Included trials were
inadequately powered with high risk of bias. Further
research, in the form of methodologically robust, multi-
centric randomized controlled trials, isneeded.
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Web Table I Search Strategy

Database Search query Results

PubMed ((((("febrile seizure"[Title/Abstract]) OR ("febrile 35
seizures"[Title/Abstract])) OR ("febrile fits"[Title/Abstract])) OR
("Febrile Convulsions"[Title/Abstract])) OR ("febrile
convulsion"[ Title/Abstract])) AND ((Zinc[Title/Abstract]) OR
("zinc"[MeSH Terms])))

EMBASE ('zinc'/exp OR 'zinc') AND 'febrile convulsion' 92

CENTRAL | (“zinc”): ti,ab,kw AND (“febrile seizure”): ti,ab,kw 5

Web Table II Summary of findings

Certainty assessment Summary of findings

Study event | Anticipated
Participa Overall | rates (%) | Relati | apgolute effects

Follow up CI) |placeb] ce with

Zinc

€

. . - . . | certaint \
nts' Inconsisten | Indirectne | Imprecisi | Publicatio y of effect Risk
(studies) SR With | (959, differen
Zinc

Febrile Seizure Recurrence

350 very | serious® |not serious| serious® all &OQ |41/175|31/175| OR 234 |58 fewer
(4 RCTs) | serio plausible O (234 | (17.7 | 0.70 per per
us* residual | VERY | %) %) | (0.41 | 1,000 | 1,000
confoundin| LOW to (from
g would 1.18) 123
reduce the fewer to
demonstrat 31 more)
ed effect

CI: Confidence interval; OR: Odds ratio

Explanations

a. Shiva 2011, Ahmadabadi 2014 and Kulkarni 2020 had significant risk of bias

b. Odds of recurrence of febrile seizure in intervention group was more in study by Kulkarni 2020 unlike other 3 studies
c. Pooled 95% CI for odds ratio is wide
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Web Fig. 1 Risk of bias summary depicting authors’ judgement regarding risk of bias for each included study.
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Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias
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B High risk of hias

Web Fig. 2 Risk of bias graph depicting authors’ judgement regarding individual risk of bias item as
percentages across all studies.
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Web Fig. 3 Funnel plot depicting publication bias related to effect of zinc supplementation on rate of febrile
seizure recurrence in children less than 60 months of age.
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